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1 THE 303-K STORAGEFACILITY CLOSUREPLAN
2
3
4 FOREWORD
5
6
7 The Hanford Facility is ownedby the U.S. Government and operated by the
8 U.S. Department of Energy, Richland Operations Office. Dangerous waste and
9 mixed waste (containing both radioactive and dangerous components) are

10 produced and managed on the Hanford Facility. The dangerous waste is
11 regulated in accordance with the Resource Conservation and Recovery Act of
12 1976 and the State of WashingtonHazardousWaste ManagementAct of 1976 (as
13 administeredthrough the WashingtonState Departmentof EcologyDangerous
14 Waste Regulations,WashingtonAdministrativeCode 173-303). The radioactive
15 componentof mixed waste is interpretedby the U.S. Departmentof Energy to be
16 regulatedunder the Atomic Energy Act of 1954; the nonradioactivedangerous
17 componentof mixed waste is interpretedto be regulatedunder the Resource
18 Conservationand RecoveryAct and WashingtonAdministrativeCode 173-303.
19
20 For purposesof the Resource Conservationand Recovery Act and the
21 WashingtonState Departmentof EcologyDangerousWaste Regulations,the
22 Hanford Facility is consideredto be a single facility. The singledangerous
23 waste permit identificationnumber issuedto the HanfordFacility by
24 the U.S. EnvironmentalProtectionAgency and the WashingtonState Department
25 of Ecology is U.S. EnvironmentalProtectionAgency/StateIdentification
26 Number WA7890008967. This identificationnumber encompassesover
27 60 treatment,storage,and/ordisposal units within the Hanford Facility,
28 hereinafterreferredto as the HanfordFacilitywhen cited in the contextof
29 the Resource Conservationand RecoveryAct and the Washington State Department
30 of EcologyDangerousWaste Regulations.
31
32 WestinghouseHanfordCompany is a major contractorto the U.S. Department
33 of Energy,RichlandOperationsOffice and serves as co-operatorof the
34 303-K Storage Facility,the treatmentand storageunit addressedin this
35 closureplan.
36
37 WestinghouseHanfordCompany is identifiedin the permit applicationas a
38 'co-operator'and signs in that capacity. Any identificationof Westinghouse
39 HanfordCompany as an 'operator'elsewherein this applicationis not meant to
40 conflictwith WestinghouseHanfordCompany'sdesignationas a co-operatorbut
41 rather is based on WestinghouseHanfordCompany'scontractualstatus (i.e.,as
42 an operationsand engineeringcontractor)for the U.S. Departmentof Energy.
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1 GLOSSARY
2
3
4 303-K Facility 303-K Storage Facility
5
6 304 Facility 304 ConcretionFacility
7
8 ALARA as low as reasonablyachievable
9
10 CERCLA ComprehensiveEnvironmentalResponse,Compensation,and
11 LiabilityAct of 19B0
12 CPR Cardio-pluminaryresucitation
13
14 DOE U.S. Departmentof Energy
15 DOE-RL U.S. Departmentof Energy,RichlandOperationsOffice
16 DO_ U.S. Departmentof Transportation
17
18 Ecology WashingtonState Departmentof Ecology
19 Eli environmentalinvestigationinstructions
20 EPA U.S. EnvironmentalProtectionAgency
21
22 GC/MS gas chromatography/massspectroscopy
23
24 HASP health and safety plan
25 HBL health-basedaction levels
26 HEPA high-efficiencyparticulateair
27
28 ICP-AES InductivelyCoupled PlasmaAtomic EmissionsSpectroscopy
29 IRIS IntegrateRisk InformationSystem
30
31 LLRW low-levelradioactivewaste
32 LOQ limit of quantitation
33
34 MSDS Material Safety Data Sheets
35
36 OD outsidediameter
37
38 PAPR Powered,Air PurifyingRespirator
39
40 QA quality assurance
41 QAPjP qualityassuranceprojectplan
42 QC quality control
43
44 RCRA Resource Conservationand RecoveryAct of 1976
45 RI/FS remedialinvestigation/feasibilitystudy
46
47 SCBA self-containedbreathingapparatus
48
49 TCLP toxicitycharacteristicleachingprocedure
50 Tri-Party HanfordFederal FacilityAgreementand ConsentOrder
51 Agreement
52 TSD treatment,storage,and/ordisposal
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1 GLOSSARY(continued)
2
3
4 VOA volatile organics analysis
5
6 WAC WashingtonAdministrativeCode
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I DEFINITIONOF TERMS
2
3 Action Level. Refers to the chemicalconcentrationlevels that will
4 prompt an action. Action level values commonlywill be Hanford Facilitywide
5 backgroundthresholdconcentrations,health and environmentalbased
6 concentrations,toxicity characteristicleachingprocedure (TCLP)regulatory
7 levels,and limits of quantitation(LOQ). If action levels are exceeded,
8 actionscould includeadditionaldecontamination,additionalevaluation,
9 buildingand pad removal, and deferralof soil remediationto the CERCLA
10 remedialaction process.
11
12 Facility. For purposesof the Resource Conservationand Recovery Act of
13 1976, the Hanford Facilityis consideredto be a single facilityconsistingof
14 a number of waste managementunits. The term 'facility'also is commonly used
15 in buildingnomenclaturethroughoutthe HanfordFacility (e.g.,303-K Storage
16 Facility).

ix
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1 HETRICCONVERSIONCHART
2
3
4 The following conversion chart is provided to aid in conversion.
5
6
7 Into metric units Out of metric units
8

, ,,. , ,,n, i rl ' 'I

9 If you know l Multiply I To get If you know Multiply To get
l by I by

10 I,I. Len_th Length
11 inches 25.40 millimeters millimeters 0.0393 inches
12 inches.......2 54 centimeters centimeters 0.393 inches
13 feet 0.3048 meters meters 3.2808 feet

14 yards 0.914 meters' meters 1.09 yards
15 miles 1.609 kilometers kilometers 0.62 miles

ill i, • i.,.

16 Area Area
17 ....square 6.4516 square square 0.155 square
18 inches centimeters centimeters inches

ii i i ,, ,,,,

19 square feet 0.092 square square 10.7639 square
meters meters feet

20 square 0.836 square square 1.20 square i

21 yards meters meters yards
22 square 2.59 square....... square 0.39 .... square...........

23 miles kilometers kilometers miles
24 acres 0.404 hectares hectares 2.471 " acres

25 , Mass"(w_ight) Mass (weight)
26 .,.ounces 28.35 grams grams 0.0352 ounces
27 pounds 0.453 kilograms kilograms 2.2046 pounds
28 short ton 0'.907 metric ton metric ton 1.10 shortton

i.ll l i i i

29 Vo1ume Vo1ume
30 fluid li 29.57.i milliliters milliliters 0.03 fluid
31 ounces ounces
32 quarts 0.95 liters liters 1.057 quarts
33 _a]lons 3.7'9 liters liters 0.2'6 9allons
34 cubic feet 0.03 ctzb{c cubic 35.3147 cubic feet

meters meters
35 cubic yards 0.76 cubic cubic 1.308 cubic

meters meters yards
36 Temperature Temperature
37 Fahrenheit subtract Celsius Celsius multiply Fahrenheit

32 then by
multiply 9/5ths,
by 5/9ths then add

32
38
39 Source: Engineering Unit Conversions, M. R. Lindeburg, PE., Second Ed.,
40 1990, Professional Publications, Inc., Belmont, California.
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I PART A
2
3
4 The Part A, Form I, "DangerousWaste Permit General Information"was
5 submittedto the WashingtonState Departmentof Ecology in May 1988. The
6 Part A, Form I, consistsof three pages.
7
8 The original Part A, Form 3, RevisionO, "DangerousWaste Permit
9 Application"was submittedto Ecology in August 1987. Revision0 includedthe
10 treatmentdesign capacity,facilitydescription,dangerouswaste codes, and
11 dangerouswaste description. Revision I of the Part A, Form 3, was prepared
12 to includeWestinghouseHanfordCompany as co-operatorof the 303-K Storage
13 Facility. Revision2 of the Part A, Form 3, was preparedto add dangerous
14 waste code DO02 and relatedestimatedannual quantityof dangerouswaste for
15 the addition of copper-flurozirconatecrystals. Revision3 of the Part A,
16 Form 3, was preparedto add 23 dangerouswaste codes and their related
17 estimatedannual quantityof dangerouswaste.
18
19 Revision4 of the Part A, Form 3, was preparedto add waste codes Do2g,
20 D035, D037, D039, DO40, FO02, FO05, and WC02. These new waste codes are from
21 the analysisof currentwaste, the analysisof a previouslyunknownwaste, and
22 from regulatorychangesthat added new waste codes.
23 ........
24 The Part A, Form 3 (Revision4), includedin this closureplan consists
25 of 9 pages, I figure,and I photograph. •.......

Part A-i
931Z17.0829
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Please print or type in the unshaded areas only
(fiIHn areas are spaced for elite type, Le., 12 character/inch/.

1. EPA/STATE I.D. NUMBER

DANGEROUS WASTEPERMITAPPLICATION Iwll'181;1o1o1°1o1'I°1'1
t FOR OFFICIAL USE ONLY"A'P-PLIC_ -1--'D'A-_-R ECEIV ED COMMENTS

| II. FIRST OR REVISED APPLICATION

i.r_-io_-..;_ -_'i__ A or B below (mark one box only} to indicate whether this Is the fiat application you are submitting for your facility or a revised
lapplioetlon. If this is your first applioation and you already know your facility's EPAISTATE I.D. Number, or if this is _ revised application, enter your facility's EPAISTATE

l.D. Number In Section I =bove.
| _. FIRST APPLICATION (place an "X" below and provide the appropriate date)

| F-1 1. EXISTING FACILITY (See instructions for definition _f "existing" facility.
"-" Complete item below.J L--J 2. NEW FACILITY (Complete item below/i

_ FOR NEW FACILITIES,

FOR EXISTING FACILITIES, PROVIDE THE DATE (me., day, & yr.) PROVIDE THE DATE,
OPERATION BEGAN OR THE DATE CONSTRUCTION COMMENCED (me., day, & yr/ OPERA-
(use the boxes to the left) TION EEGAN OR IS

EXPECTED TO BEGIN

S. REVISED APPLICATION (place an "X ° below end complete Section I above)

[] 1. FACILITY HAS AN INTERIM STATUS PERMIT [] 2. FACILITY HAS A FINAL PERMIT

IlL PROCESSES • CODES AND CAPACITIES

A. PROCESS CODE - Enter the code from the list of process codes below that best describes each process t 9 be used at the facility. Tef_ lines are provided for entering
codes. If more lines are needed, enter the code(s) in the space provided. If a process will be used that is not included in the list of cudes below, then describe the
process (including its design capacity/in the space provided on the (Section Ill-C).

i B. PROCESS DESIGN CAPACITY - For each code entered in column A enter the capacity of the process.

1. AMOUNT- Enter the amount,

2. UNIT OF MEASURE - For each amount entered in column B(1), enter the code from the list of unit measure codes below that describes the unit of measure used.
Only the unite of measure that are listed below should be used.

PRO- APPROPRIATE UNITS OF PRO- APPROPRIATE UNITS OF
CESS MEASURE FOR PROCESS CESS MEASURE FOR PROCESS

PROCESS CODE DESIGN CAPACITY PROCESS CODE DESIGN CAPACITY

Storage: Treatment:

CONTAINER (barrel, drum, etc) SO1 GALLONS OR LITERS TANK TO1 GALLONS PER DAY OR
TANK S02 GALLONS OR LITERS LITERS PER DAY
WASTE PILE S03 CUBIC YARDS OR SURFACE IMPOUNDMENT TO2 GALLONS PER DAY OR

CUBIC METERS LITERS PER DAY
SURFACE IMPOUNDMENT SO4 GALLONS OR Lt [ERS INCINERATOR TO3 TONS PER HOUR OR

METRIC TONS PER HOUR;
Dibposal: GALLONS PER HOUR OR

LITERS PER HOUR
INJECTION WELL D80 GALLONS OR LITERS
LANDFILL D81 ACRE-FEET (the volume that OTHER (Use for physical, chemical, TO4 GALLONS PER DAY OR

would cover one acre to e thermal or biological treatment LITERS PER DAY
delJth of one foot/ processes not occurring in tanks,
ORHECTARE-METER surface impoundments or inciner-

LAND APPLICATION D82 ACRES OR HECTARES atom. Describe the processes in
OCEAN DISPOSAL D83 GALLONS PER DAY OR the space provided; Section III-C.}

LITERS PER DAY
SURFACE IMPOUNDMENT D84 GALLONS OR LITERS

UNIT OF UNIT OF UNll OF
MEASURE MEASURE MEASUf_E

UNIT OF MEASURE CODE UNIT OF MEASURE CODE UNIT OF MEASURE CODE

GALLONS ..................... G LITERS PER DAY ................ V ACRE-FEET .................... A
LITERS ....................... L TONS PER HOUR ................ D HECTARE-METER ............... F
CUBIC YARDS .................. Y METRIC TONS PER HOUR .......... W ACRES ....................... B
CUBIC METERS ................. C GALLONS PER HOUR ............. E HECTARES .................... Q
GALLONS PER DAY .............. U LITERS PER HOUR ............... H

EXAMPLE FOR COMPLETING SECTION III (shown in line numbers )(-I end )(-2 below): A facility has two storage tanks, one tank can
hold 200 gallons end the other can hold 400 gallons. The facility also has an incinerr, tor that can bum up to 20 gallons per hour.

B. PROCESS DESIGN CAPACITY _[ B. PROCESS DESIGN CAPACITYcOD. ,1 CESS
OFFICIAL I L UI CEll= / T2.-'-G'_ FOR

.... IOF MEA- OFFICIAL
1. AMOUNT IOF MEA- _U_Ev Ih '_'l/f'o_%,l 1

(specify/ I SURE "(specify/AMOUNT / SURE ONLyUSE

60O

20

11,000

ECI,30 - 300- ECY 030-31 Form 3 Rev. 2/84 PAGE 1 OF B CONTINUE ON REVERSE
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Continued from the front.

I PROCESSES (continued)SPACE FOR ADDITIONAL PROCESS CODES OR FOR DESCRIBING OTHER PROCESS (code "T04"). FOR EACH PROCESS ENTERED HERE INCLUDE DESIGN CAPACI_,

SO__/]

The 303-K Storage Facility is used for the storage of mixed waste in Department of
Transportation-specification containers. Both liquid and solid waste is stored in the
303-K Storage Facility. The liquid waste is stored on a 610 square foot (57 square meter)
pad withinthebuilding. The buildingprovidessecondarycontainmentfor the contentsof
the containers. The solid waste is stored outside the building on a 4,590 square foot
(426 square meter) asphalt, concrete, and gravel pad. The storage area is surrounded by a
chain link fence. Approximately 200 55-gallon (208-1iter) containers (or more smaller-
sized containers) Can be stored at the 303-K Storage Facility.

IV.OESCR,_nONOFOANeEROUSWASTES ....
A'. DAN(_EROU6 WASTE NU'MBER "'Enter the four digit number from Chapter 173-303 WAC for each listed dangerous waste you will handle. If you handle ......

dangerous wastes which ere not listed in Chapter 173-303 WAC, enter the four digit number(el that describes the characteristics and/or the toxic con-
taminants of those dangerous wastes.

B. ESTIMATED ANNUAL QUANTITY - For each listed waste entered in column A estimate the quantity of that waste that will be handled on an annual basis.
For each characteristic or toxic contaminant entered in column A estimate the total annual quantity of all the non-listed waste(s) that will be handled which
pewees that characteristic or contaminant.

C:. UNIT OF MEASURE - For each quantity entered in column B enter the unit of measure code. Units of measure which must be used and the appropriate codes
are:

ENGLISH UNIT OF MEASURE CODE METRIC UNIT OF MEASURE CODEPOUNDS ..................... P KILOGRAMS K
TONS ....................... T METRIC TONS .................. M

If facility records use any other unit of measure for quantity, the units of measure must be converted into one of the required units of measure taking into account tl_e
appropriate density or specific gravity of the waste.

D. PROCESSES

I. PROCESS CODES:

For listed dangerous waste: For each listed dangerous waste entered in column A select the code(s) from the list of process codes contained in Section III to
indicate how the waste will be stored, treated, and/or disposed of at the facility.

For non-listed dangerous wastes: For each characteristic or toxic contaminant entered in Column A, select the code(s) from the list of process codes contained in
Section III to indicate all the processes that will be used to store, treat, and/or dispose of all the non-listed dangerous wastes that possess that characteristic or
toxic contaminant.

Note: Four spaces are provided for entering process codes. If more are needed: (1) Enter the first three as described above; (2) Enter "OO0" !,_ the extreme right
box of Item IV-Oil); and (3) Enter In the space provided on page 4, the line number and the additional code(s).

2. PROCESS DESCRIPTION: If • code is not listed for • process that will be used, describe the process in the space provided on the form.

NOTE: DANGEROUS WASTES DESCRIBED BY MORE THAN ONE DANGEROUS WASTE NUMBER - Dangerous wastes that can be described by more than one Waste
Number shall be described on the form as follows:

1. Select one of the DanQerous Waste Numbem and enter it in column A. On the same line complete oolumns B, C, end D by estimating the total annual quantity of
the waste and describing all the processes to be used to treat, store, and/or dispose of the waste.

i_ 2. In column A of the next line enter the other Dangerous Waste Number that can be used to describe the waste. In column D(2) on that line enter "included with

i Jl=eve" and make no other entries on that line.

3. Repeat step 2 for each other Dangerous Waste Number that can be used to desoribe the dangerous waste.

EXAMPLE FOR COMPLETING SECTION IV (shown in line numbers X- I, X-2, X-3, and X-4 below/- A facility will treat and dispose of an estimated 900 pounds per year
of chrome shavings from leather tanning end finishing operation, In addition, the facility will treat and dispose of three non-listed wastes. Two wastes are corrosive
only and there will be an estimated 200 pounds per year of each waste. The other waste is corrosive andignitable and there will be an estimated 100 pounds per year
ot that waste. Treatment will be in an incinerator and disposal will be in • landfill.,

D. PROCESSES

IL N A. C. UNIT .........
DANGEROUS OF MEA-

N WASTE NO. B. ESTIMATED ANNUAL SURE

code/II QUANTITY OF WASTE (enter I. PROCESS CODES 2. PROCESS DESCRIPTION
E o

code/ (entail (if a code is not entered in D(1)/(enter

! K 0 6 4 900 p TIoI3 olalo
i I I I

r-'-r'-" "-'f---I--" "--r-'-f" T-T--
X-2 D 0 0 2 400 P TIO'3 DIsIo I I

, , ,, ,

)(-3 D 0 0 I I00 P TIoI3 DIsIo
I I I !

, , _ ' ,.. ,.... .X-4 D 0 0 2 T!0|31--1810 I I I I included with above
-- , ......

ECL30 - 271 - ECY 030-31 Form 3 PAGE 2 OF 5 CONTINUE ON PAGE 3
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Continued from page 2.

4 _ before completing if you have more than 26 wastes to//st.

IV. DESCRIPTIONOF DANGEROUS WASTES (continued)

D. PROCESSES
A. C. IT

I_ )ANGEROU6 B. ESTIMATED ANNUAL OF A-
E " I. PROCESSCODES 2. PROCESSDESCRIPTIONi: O WASTE NO. QUANTITY OF WASTE { r

" " (enter code/ < / (enter/ (if a code is not entered in D(1))
,, , ,

Ol I 15,000 S(II.. Storage - Container (See IV.E.I) ..
" _ Ill I i I I f 1"I I

2 WIC 0, I
; , ' Ill I i l'l I i i l!

3 WIP 0iI
' ! Ill.....*iI i i I I I l

W !T: 0 ,1 i Ill I I 1 I I I/ I
6 DIO 0!1 i -

; ill I I I I I ! I I
6 FIO03

: Ill i] ! I I ! I I
7 WIT02

i

zil "l'"zI i i I I i
e FIO02

: _ zil l I I z i I I I
g FIO05

" Ill 'l I I I i I I'l'

_.WIC 02 _-- ----T3-F-"'T_
11 DIO 0 2

; _11 I I I _ _ I I 1
_2 DIO 0 6

' iI= I'l'l I I I I I
_3010 2 9 " "

......... I]J J i I I I I I I....
1, DIO 3 5

' ill "'l"l I _ _ I = i'
ts DIO 39

_ DIO 40 _ I'_ _ _ I _ _ I _ _ includedwith above
........ _" I I I i { I _ _
_ WIT 0_2 40,000 S(11 ' Storage- Container (See IV.E.2)

' i I,,rl I "1 J I I 1' I I_s DIO 07 ' includedwith above
I ,,,

: , _ _ _'i 1 I i I _ I....
i_WIT 011 40,000 S(ll Storage - Container (See IV.E.2)

20 DIO 0
' I i l_ l"'_ i 'l _ I _ _

21 DlO O!5

22DIO 0i6 ! I' includedwith above

z3DIO 0 2 1,700 S(II Storage - Container(See IV.E.3)l ......

I i '1 I I I I I I I
i_ DIO 0 1 5,100 S(11 Storage - Container (See IV.E.4)
....... -T-T---T-T-F-_
2BDIO 0i8 5,500 S(ll Storage - Container(See IV.E.5)

=e i- | , |

EC..I.3(I- 271 - ECY 030-31 Form 3 PAGE 3 __ OF 5 CONTINUE ON REVERSE
(enter ".4", "B; "C', etc. behind the "3" to identify photo copied pegesJ
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Continuedfrom page 2.
NOTE: Photocopy this page before completing if you have more than 26 wastes to list. f

IV. DESCRIPTIONOF DANGEROUS WASTES (continued)

A. L IT
." N DANGEROUS B. ESTIMATED ANNUAL k A-

C, WASTE NO. QUANTITY OF WASTE Un E 1. PROCESSCODES 2. PROCESSDESCRIPTION

I (_ r (enter) (if a code is not entered in D(IJ)
E " (enter code/ )( P

i'
I II' II.... Illll.....

i WIT 0 2 300,000 S)I Storaqe - Container (See IV.E.6)
' I I l'I I I J I I ......

2 DIO01
' I i 'I I i I "I i I

_DIO04 i i

: I 'll IIIJI

4 DIO05
: I I I I I I I I !

6 DIO06 I
.... " i i i i i"l I i i

I

s OlO07 I I I I I '1 I !i ,, ,

7 DIO0
' [ I I'l I I I I I

8 DIO 1 'I i included with above
..... II II II III

g DIO 0 2 1,500 !I S)I ' Storage - Container (See IV.E.7)

.... ' ii ...... J I I I i I I=,vDI0 0 71 ¥ includedwith abovel--..... " .... "l i I I i i 1 i i
11DIO 0 2 60 I S)1 Storage- Container (See IV.E.8)

' I : i t 'l i il ....i t i 1

12 DIO 04 ,I] | i ,

1_D1007 (Ii I, ,,i,i
' i ' _ _ "" I ii I I I" I 'I I' I

14 DIO I II T ! _ included with above
' .' ' I i i i.... i I I I I"

IsWIP 0:2= 200 I S)1 Storage- Container (See IV.E.9)
' ' ! "t I I I " I'"I I i I

18DIO 3 7 44 I S)1 Storage- Container (See IV.E.IO)
' , " i i t 'l t ! I I I......

" '! I I I ......I I.... I I I I
18

: ' I I I I I I I 'I' I
ig ]

i

: i i r i i li I I ii

20 :
: , ,

21 ! I I I I I I I I I

" : ! I I I I I I"I i I22 i
i ,, ,,

I I I I I I I I I
23

i I I I I I I ....l I I'I
124

: I, I I I I I I I I I
26 ' [

: .......

2e I I I I I I I I I.......
,, , , ,

' r_l,,,3o- 271 - ECY 030-31 Form 3 PAGE 3 _ OF 5 CONTINUE ON REVERSE
(enter ",4" "B', "C, etc. behind the "3" to identify photo copied pages)
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Continued from the front.

. DESCRIPTION OF DANGER()'tJS WASTES 'iGonUnued)

• U-'SE_--I'SS-'P'A'CE_ L-i'STA_TIO-'O'N'A_P__DES FROM SECTION D(1) ON PAGE 3.

SEE FOLLOWINGPAGE

p. FACIU;YD.AW,.G
All existing facilities must include in U_o space provided on page 6 ,_ _cale drawing of thu'facility (see insttuctio,s for mote detail).

vf. PHOTOGR'PHS ..........
All existing facilities muet include photographs (aerial or _raund-levo'll that cleeriy delineate all existing structures: existing 6forage. treatment and disposal arua_i and
sites of future storage, treatment or disposal areas (see instructions for I/lOt# derail).

VII. FACILITY GEOGRAPH!C, LOCATI9 N ,.-- '.... Tfiis info'rmati0n is provided on the attached drawings-and photos.. .........
LATITUDE (deo(_ees, n_;nutas. & seconds/ _-ONGITUO__ /dogface. minutes. & s_conds) .

....

VIII• FACILITY OWNER
, , .....

r_lA. If the facility owner is also the facility operator as listed in Section VII on Form 1. "General Information'. place an "X" in ,he box to the left end skip to Sactio_ IXbelow.

B. If the fIw:iUty owner is not the facility operator as listed in Section VII on Form 1. complete the following items:

" " .... r-_. --

FAC.L. 'SL. G;t 2,P.'O.ENO.r-,--co.e-o.I.
I I I I I I I I I I I I ! I I I I I I I I I I ! I i I I I I I I I I I I I I !

3 STREET OR P.O.'BOX 4. CITY OR TOWN 6. sT.I ] J....................... 8. ZIP CODE

t ! I t I I I I I ! I I I I I I I I t t I I I I I I I I..I I I I I I I I
...... i

Ix. OWN,=RCERTIPICATIO.
' I certily underpenMty oTlaw that I have p'ersonallY 'examined and an, familiar will/the information submi;tod in this and all attached docu.;ents, and' that based on .....

my inquiry o/those individuals immediately responsible for obtainingJJap in/orm'-_ion. I be/Jove t/pet the submitted information is true. accurate, and complete. I am

aware that there a,e significantpenal{losfor submittingfalseInfou;$ti_n:In_u#i,g th_osspilitLyof fineend imprisonment.

NAME Iprint or type/ _61GNA'_L/RFJ/ I// / / DATE SIGNED

John D. Wagoner, Manager _ / / / /// / ,/ / " .,_ /11 ///

Richtand Operations Office ,, //Z Vf / /-' v v / _, . :
X. OPERATOR CERTIFICATION ,//' / " . ....

(certify und_ penMty of' law that'l have personally examined 6QW_:Jan, fan,/liar with the infofmationrsubmitted it, this an"d all attached docun, ot,ts, end tiler 'based on
_y inquiry ot thoJe individuals immediately responsible for obtdining the information. I believe that the submitted information is true. accurate, and complete. I an,
swore that thole are significant penalties for subn,itting false informatior,, i, cludir_g the possibility of fine and hl_prisonntent.

, . ,.,,

NAME (print or type/ SIGNATURE DATE SIGNED

t

SEE ATTACHMENT
.,, ..

ECL30 - 271 - ECY O30-31 Form 3 PAGE 4 OF 6 CONTINUE ON PAGE 6





303-K StorageFacility
Rev. 4, 12/16/93,Page7 of 9

i

X. OPERATORCERTIFICATION

I certifyunder penaltyof law that I have personallyexamined and am familiar
with the informationsubmittedin this and all attacheddocuments,and that
based on my inquiryof those individualsimmediatelyresponsiblefor obtaining
the information,I believethat the submittedinformationis true, accurate,
and complete. I am aware that there are significantpenaltiesfor submitting
false information,includingthe possibilityof fine and imprisonment.

_. hsn_n,r!_pp!iio!i_,oMaEn_n_geergy Date
RichlandOperationsOffice

Co o_e-rator Date _'
Thomas M. Anderson,President
WestinghouseHanfordCompany
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I 1.0 INTRODUCTION
2
3
4 This chapter provides backgroundinformationfor the 303-K Storage
5 Facilityand provides an overviewof the contentsof the 303-K
6 Storage Facilityclosureplan.
7
8
g 1.1 SUMMARY

10
11 Recyclablescrap uraniumwith zircaloy-2and copper siliconalloy,
12 uranium-titaniumalloy, beryllium/zircaloy-2alloy, and zircaloy-2chips and
13 fines were secured in concrete billets (7.5-galloncontainers)in the
14 303-K StorageFacility,located in the 300 Area. The beryllium/zircaloy-2
15 alloy and zircaloy-2chips and fines are designatedas mixed waste with the
16 characteristicof ignitability. The concretionprocessreduced the
17 ignitabilityof the fines and chips for safe storageand shipment. This
18 processhas been discontinuedand the 303-K StorageFacility is now undergoing
19 closureas defined in the ResourceConservationand Recovery Act (RCRA)of
20 1976 and the WashingtonAdministrativeCode (WAC)DangerousWaste Regulations,
21 WAC 173-303-040.
22
23 This closure plan presentsa descriptionof the 303-K StorageFacility,
24 the historyof materialsand waste managed, and the proceduresthat will be
25 followedto close the 303-K StorageFacility. The 303-K StorageFacility is
26 locatedwithin the 300-FF-3 (source)and 300-FF-5 (groundwater)operable
27 units, as designated in the Hanford FederalFacilityAgreementand Consent
28 Order (Tri-PartyAgreement) (Ecologyet al. 1992). Contaminationin the
2g operableunits 300-FF-3 and 300-FF-5 is scheduledto be addressedthrough the
30 Comprehensive Environmental Response, Compensation, and Liability Act (CERCLA)
31 of 1980 remedial action process. Therefore,all soil remedial action at the
32 304 Facilitywill be conductedas part of the CERCLA remedialaction of
33 operableunits 300-FF-3 and 300-FF-5.
34
35 The 303-K Storage Facility is subjectto requirementsfor the storageand
36 treatmentof dangerouswaste. The 303-K Storage Facilitywill be closed
37 pursuantto the requirementsof WAC 173-303-610.
38
39
40 1.2 THE 303-K STORAGEFACILITY
41
42 The 303-K Storage Facility Closure Plan consists of nine chapters as
43 follows.
44
45 • Introduction (Chapter 1.0)
46 • Facility Description (Chapter 2.0)
47 • Process Information (Chapter 3.0)
48 • Waste Characteristics (Chapter 4.0)
49 • Groundwater (Chapter 5.0)
50 • Closure Performance Standards (Chapter 6.0)
51 • ClosureActivities (Chapter7.0)
52
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1 • Postclosure(Chapter8.0)
2 • References(Chapter9.0).
3
4 A briefdescriptionof eachchapteris providedin the following
5 sections,
6
7
8 1.2.1 FacilityDescription(Chapter2.0)
9
10 Thischapterprovidesa generaldescriptionof the
11 303-KStorageFacility.A briefdescriptionand historyof the Hanford
12 Facilityalsoare provided.
13
14
15 1.2.2 Process Information (Chapter 3.0)
16
17 Thischaptercoversthe detailedoperationof the 303-KStorageFacility.
18 Additionalinformationis givenconcerningthewastestoredat the
19 303-KStorageFacility.
20
21
22 1.2.3 WasteCharacteristics iChapter 4.0)
23
24 This chapter discusses the estimate of maximuminventory of waste and the
25 wastetypesstoredat the 303-KStorageFacility.
26
27
28 1.2.4 6roundwater (Chapter 5.0)
29
30 Thischapterexplainsthatgroundwaterin the 300Area will be included
31 in the 300-FF-5operableunit and cleanedup by the CERCLAremedialaction
32 process. Therefore,groundwatermonitoringinformationis not included.
33
34
35 1.2.S Closure Strategy and Performance Standards (Chapter 6.0)
36
37 Thischapteroutlinesthe closurestrategyand the generalclosure
38 procedurefor the 303-KStorageFacility.
39
40
41 1.2.6 Closure Activities (Chapter 7.0)
42
43 This chapter contains a sampling plan and describes howthe
44 303-KStorageFacilitywill be decontaminatedandclosed. A closureschedule
45 is provided.
46
47
48 1.2.7 Postclosure (Chapter 8.0)
49
50 This chapter outlines provision for postclosure care if required.
51
52
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I 1.2.8 References (Chapter9.0)
2
3 Referencesused throughoutthis closureplan are listed in this chapter.
4 All referenceslisted here, which are not availablefrom other sources,will
5 be made availablefor review,upon request,to any regulatoryagency or public
6 commentor. Referencescan be obtainedby contactingthe following:
7
8 AdministrativeRecordsSpecialist
9 Public Access Room H6-08
10 WestinghouseHanford Company
11 P.O. Box 1970
12 Richland,Washington 99352
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I 2.0 FACILITYDESCRIPTION
2
3
4 This chapter brieflydescribesthe 303-K StorageFacilitylocation
5 (Figure2-I), and provides informationon the Hanford Facilitysecurity.
6
7
8 2.1 FACILITY DESCRIPTIONANDOPERATIONS
9

10 The 303-K Storage Facility is located in the northwest portion of the
11 300 (Figure 2-2), near an asphalt roadway. Figurer2-3 shows the area around
12 the 303-K Storage Facility in detail and indicates adjacent buildings. No
13 'legal' boundary exists for the 303-K Storage Facility. However, the boundary
14 on the west side of the 303-K Storage Facility is Montana Street, the east
15 side is Nevada Street, and the south side is Gingko Street. The boundary on
16 the north side is 12 feet outside the 303-K Storage Facility fence (Figure 2-
17 3). Operations began at the 303-K Storage Facility in 1943, and continue
18 today. Detailed drawings of the 303-K Storage Facility are shown in
19 Figures 2-4 through 2-7.
20
21 The 3707-G Building is a changeroomand not part of the 303-K Storage
22 Facilityor this closureplan. An abovegrounddrain from a sink and water
23 fountainemptied into the west end of the 303-K Storage Facilitytrench until
24 1982.
25
26 The 303-K Storage Facility was designed and constructed in 1943. There
27 is a sliding door on the north wall, a personnel door on the west wall, and
28 there are no windows in the building. The cinder-block building has a poured
29 concrete ceiling and no interior insulation or wallboard. The interior
30 cinder-block walls were painted in 1977. The dimensions of the north end of
31 the building are approximately 24.5 feet by 25 feet on the ground and 10 feet
32 high. An H-shaped drainage trench was added to the north end of the building
33 in 1953, at the same time the cinder-block wall was built dividing the
34 building into northern and southern halves.
35
36 The outsidestorage areas consistof two concretepads, two asphaltpads,
37 and a gravelledarea. Figure 2-5 shows the dates the storageareas were added
38 to the 303-K Storage Facility.
39
40 The north room of the 303-K StorageFacilityoriginallyhad one
41 electric-poweredroof fan (size unknown). The fan might have been used from
42 1953 to 1977 while decontaminatingaluminum spacersand equipment. However,
43 weather permitting,the north room slidingdoor generallywas open for
44 material transferduring the decontaminationof spacersand equipment.
45

46 The roof vent fan was replacedwith a high-efficiencyparticulateair
47 (HEPA)exhaustsystem in 1977 and was used until the fall of 1982
48 (Figure2-7). The HEPA exhaust systemwas turned on only at the end of the
49 curing operationfor the concretedbilletsof recyclablescrap uranium chips
50 and fines or if hydrogenlevels indicateda billet fire had occurred. Air was
51 dischargedhorizontallyfrom the exhaust system approximately13 feet above
52 ground (2 feet above the roof). The flow rate of the exhaustsystem is
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I unknown and there are no records of the HEPA filter efficiencytests. The
2 HEPA exhaust system has not been used since the concretecuring operationwas
3 discontinuedin 1982.
4

5 During the aluminumspacer decontaminationoperationfrom 1953 to 1971,
6 the chemicalsand contaminantswere removedvia the process sewer
7 (Figure2-4). Dischargeswere from two sinks, a wash table, and the floor
8 trench. Flow rates are unknown.
9

10 During the concretioncuring operationfrom 1977 to 1982, steam
11 condensate,sink and water fountaindrainagefrom the 3707-G Building,and any
12 cleanupwater would have entered the processsewer via the floor trench drain.
13 Flow rates are unknown.
14

15 After 1982, the only known liquiddischargewas steam condensate. In
16 1988, the steam was shut off and the floor trench drain was sealed.
17
18 Surface run-offfrom precipitationentered the process sewer through the
19 drain on the north concretepad from 1953 until the drain was sealed in 1989.
20
21 There are no radiationdetectorsor samplingstations on the process
22 sewer from the 303-K Storage Facility. Samplingwas done at the outflow from
23 the combined 300 Area 9rocess sewer system.
24
25 Various uses of the 303-K StorageFacilityhave been made (ChaPter3.0).
26 At the presenttime, liquid waste is stored in DOT-approvedcontainers
27 (49 CFR 178) throughoutthe north room of the building.
28
29 A detaileddescriptionof the waste materialspresentlystored in the
30 303-K Storage Facilityis presentedin Chapter4.0.
31

32 The outdoorconcrete,gravel, and asphaltstorage pads associatedwith
33 the 303-K Storage Facilityhave been used since 1953 for storageof
34 radioactiveand mixed waste. The outsidestoragearea is approximately
35 4,590 square feet (426 square meters). In 1978, a fence was constructed
36 around the perimeterof the 303-K StorageFacilityto control access into the
37 area. At the presenttime, solid waste is stored on the outside storageareas
38 in DOT-approvedcontainers.
39

40 The 303-K Storage Facilityhas a drainagetrench designed to remove or
41 collect liquidsresultingfrom spills,leaks, and/or daily operations.
42 Standard spill-responseproceduresinsidethe buildingduring the curing of
43 concretedbilletsof recyclablescrap uraniumchips and fines (1977 to 1982)
44 includedwashing the spilledwaste to the trench,where particulatessettled
45 out. The waste water drained into the 300 Area process sewer and the fines
46 were shoveled from the trench and transferredto the 304 ConcretionFacility
47 to be reconcreted. The trench drain to the processsewer was sealed in 1988.
48 The trench can hold 229 gallonsof liquid.
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I 2.2 SECURITY
2
3 The followingdescribesthe 24-hoursurveillancesystem,warning signs,

and barriersused to provide securityand controlaccess to the
5 303-K Storage Facility.
6
7 The entire Hanford Facilityis a controlledaccess area. The Hanford
8 Facilitymaintainsaround-the-clocksurveillancefor protectionof government
g property,classifiedinformation,and specialnuclearmaterials. The Hanford
10 Patrol maintainsa continuouspresenceof protectiveforce personnelto
11 provide additionalsecurity.
12
13 Within the HanfordFacilityare operationalareas to which access is
14 restricted. One such operationalarea, the 300 Area, is the locationof the
15 303-K Storage Facility. Access to the 300 Area is gained throughone of three
16 access points. All personnelaccessingthe 300 Area must display a DOE-issued
17 security identificationbadge indicatingappropriateauthorization. Personnel
18 also are subjectto a search of items carried into and out of the area.
19 Currently,there are no physicalbarriers (e.g.,manned barriers,locked
20 gates) limiting access to the 300 Area.
21
22 Signs are posted at area boundarieswithin the Hanford Facility stating
23 "NO TRESPASSING. SECURITYBADGES REQUIREDBEYOND THIS POINT. GOVERNMENT
24 VEHICLESONLY. PUBLIC ACCESS PROHIBITED"(or an equivalentlegend).
25
26 In addition,warning signs stating "DANGER--UNAUTHORIZEDPERSONNELKEEP
27 OUT" (or equivalentlegend) are posted at the 303-K StorageFacility. The
28 signs are in English,legiblefrom a distance of 25 feet, and are visiblefrom
29 all angles of approach. The 303-K StorageFacilityis locked around the clock
30 and only authorizedpersonnelhave access.
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Figure 2-3. Plan View of the 303-K Storage Facility Surrounding Area.
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Figure 2-6. Plan View of the 303-K StorageFacility.
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I 3.0 PROCESSINFORMATION
2
3
4 The 303-K Storage Facilitywas designed and constructedin 1943 primarily
5 for the storageof radioactiveand mixed waste generatedin the 300 Area.
6 Photographsof the 303-K Facilityare shown in AppendixA. The followingis a
7 summaryof the operatlonalhistory.
8
9 • 1943 to 1953--thebuildingwas used to store uraniummetal (in various
]0 shapes)and fuel elements (aluminum-canneduranium).
11
12 • August I953--thebuildingwas remodeledto providetwo rooms (north
13 and south),and drainagetrencheswere added in the north room.
14
15 • 1953 to 1971--thenorth end of the buildingwas used to remove
16 radioactivecontaminationfrom aluminum spacersused in the reactors.
17
18 ° 1953 to presen.t--radioactiveand mixed waste has been stored outside
19 the buildingon concrete,gravel, and asphaltpads.
20
21 • 1971 to 1977--thenorth room was used for storageand removal of
22 radioactivecontaminationfrom equipment.
23

24 ° 1977-,thenorth room was used to cure concretedbillets (7.5-gallon
25 containerof concretedmaterial)of recyclablescrap uranium chips and
26 fines from the 304 ConcretionFacility. The curing processwas
27 discontinuedin the fall of 1982.
28
29 • 1982 to 1986--equipmentstorage and the removalof radioactive
30 contamination,using alkaline solutions(Table4-2), continuedat the
31 303-K Storage Facility.
32
33 • January 1986 to present--usedfor storageof containers filledwith
34 low-levelradioactivewaste and mixed waste.
35

36 The mixed waste storedafter January 1986 is as follows (for a
37 constituentlist refer to Chapter4.0, Table 4-I):
38
39 • Neutralizedsolid waste from the nonrecoverableuranium stream of the
40 300 Area Waste Acid TreatmentSystem
41
42 • Uraniumcontaminatedmetallic lead
43

44 • Salt and sludgecontainersfrom beta and quenchmetal heat treatment
45 furnaces
46
47 • Uranium contaminatedperchloroethylene,1,1,1 trichloroethane,and
48 ethyl acetate
49

50 • Beryllium/zircaloy-2alloy chips and fines generatedat the stepcut
51 lathe, before and after concretingat the 304 ConcretionFacility
52

3-I
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I • Spent coolant from counterborelathes in the 333 Building
2
3 • Waste oil and hydraulicfluidsthat are known or stronglysuspected9 i

4 to be, contaminatedwith uranium
5
6 • Salt crystals (copperfluorozirconate)from the bottom of the waste
7 storagetanks in the 334-A Building
8

9 • Acids (HNO_,HF, and H2SO4 mixtures)as a solution and absorbedon
10 opal clay [AppendixD containsmaterial safetydata sheets (MSDS)].
11
12 The north room of the 303-K StorageFacilitywas used to run tests on
13 concretedrecyclablescrap uraniumchips and fines billets. Steam coils with
14 thermostatcontrolsregulatedthe curing temperatureof billets,and a
15 hydrogendetectorwas used to detect burning billets. The doors were sealed
16 with plasticduring curing cycles.
17
18 It is recognizedthat severalfactorsassociatedwith seriousoperations
19 might have resulted in contaminationof 303-K Storage Facility. These factors
20 includeradioactivedecontaminationprocedures,waste stored and billet fires
21 that occurred in 1979, 1980, and 1982. However, there are no records of
22 spills or leaks. The evaluationof potentialcontaminationat 303-K Storage
23 Facility is described in Chapter 7.0, Section7.3.
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I 4.0 WASTE CHAraCTERISTICS
2
3
4 This chapter addressesthe waste inventoryand waste forms treated at the
5 303-K Storage Facility.
6
7
8 4.1 ESTIMATEOF NAXIRUNINVENTORYOF WASTE
9
10 The maximum estimatedinventoryof containerizedwaste stored inside the
11 303-K Storage Facility is 200 containersor 11,000gallons of waste. This
12 total includescontainersizes (not includingoverpacks)of 55, 30, and
13 7.5 gallons. Some of these containerscontain lab-packs,and some containers
14 are partiallyfilled.
15
16
17 4.2 WASTESTOREDAT THE 303-K STORAGEFACILITY
18
19 Waste normallyis received in 85-gallonoverpackdrums and DOT-approved
20 55-, 30-, and 7.5-galloncontainers. Solventsare receivedin 17-H
21 closed-headcontainersor 30-gallonstainless-steelcontainers. No waste is
22 received at the 303-K StorageFacility in bulk loads. The
23 303-K Storage F_cilityreceiveda varietyof chemical and radiologicalwaste
24 that was generatedby the fuels manufacturingprocesses in the 300 Area,
25 includingwaste oils and cutting lubricants,concretedwaste from the
26 304 ConcretionFacility,metal heat-treatmentsalts (quenchand beta), salt
27 crystalsfrom the waste acid tanks in the 334-A Building,degreasersolvents,
28 acid absorbedon opal clay, and solids from the 313 Buildingwaste acid
29 treatmentsystem. Waste is designatedaccordingto Ecologywaste designation
30 regulationsin WAC 173-303-070. Waste descriptionsare provided in Table 4-1.
31

32 There were no detailed proceduresused for acceptanceof waste at the
33 303-K Storage Facility. The 303-K Storage Facilityserviced known
34 manufacturingprocesseswith known waste byproducts. All waste and
35 contaminatedequipmentfrom radiationareas, or those suspectedto contain
36 uranium,were sent to the 303-K StorageFacility.
37

38 Most waste containerswere sampledbefore transferto the 303-K Storage
39 Facility. The analysiswas not always receivedbefore the drums were moved to
40 the 303-K Storage Facility. A few containerswere sampled after the
41 containerswere received at the 303-K StorageFacility. These analyseswere
42 performedprimarilyto determinethe contentof uraniumfor accountability
43 purposesor to determineif the radioactivitywas naturallyoccurring. Waste
44 determinedto containde minimis quantitiesof uraniumor naturallyoccurring
45 radioisotopeswas moved to the 333 East Pad until proper permitswere obtained
46 and the waste was transferredout in less than 90 days. Analyticalrecords,
47 from 1987 to present,are availablefor review to substantiatethe waste codes
48 containedin the Part A permit application.
49

t
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I HanfordFacility operationscontributewaste to the 303-K Storage
2 Facilityunder the common U.S. EnvironmentalProtectionAgency (EPA)/state
) identificationnumber. The 303-K StorageFacility receiveswaste generated
4 onsite from more than one source.
5
6 Table 4-2 shows the chemicals(MSDSsnot listed)used and stored in the
7 303-K Storage Facility,from 1953 to 1977, during the decontaminationof
8 aluminum spacersand equipment. Table 4-3 shows the spectrochemicalanalysis
g and pH of material used in the decontaminationof equipmentand four
10 containersthat containedcausticmaterial stored in the 303-K Storage
11 Facility in 1976.
12
13 From the fall of 1979 throughMarch 1980, during the testing program in
14 the northern half of the 303-K Storage Facility,a total of 14 billetsburned.
15 Another 12 billetsburned in the 303-K StorageFacilityon March 13, 1982.
16 The March 13, 1982 fire requiredassistancefrom the Hanford Fire Department
17 becausewooden palletscaught on fire. After the fires had burned out, burned
18 billet debris was reconcretedin the 304 ConcretionFacility,and the walls,
19 ceiling, and floor were decontaminatedby hosing with water that dischargedto
20 the process sewer. Uraniumoxide and small amountsof copper oxide and
21 zirconiumoxide were formed by the burning billetsbut were removedby the
22 decontaminationprocedure. Air samples and radiationsurveysin the general
23 area indicatedno contaminationrelease. Appendix C contains the Occurrence
24 Report.
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1 Table 4-1. Waste Stored at the 303-K Storage
2 Facility Since 1986. (sheet 1 of 2)

3 Waste Description
4 OrqanlcConstituents Waste tvDe

5 Perchloroethylene Spent halogenatedsolvent

6 Trichloroethylene Spent halogenatedsolvent

7 1,1,1-Trichloroethane Spent halogenatedsolvent

8 Methyl ethyl ketone Spent nonhalogenated
solvent

9 Toluene Spent nonhalogenated
solvent

10 Pentachlorophenol Unknownsolid block balls
from Heating,
Ventilation, Air

• Conditioning(HVAC)Room
in the 313 Bldg.

11 Tetrachloroethylene Spent halogenatedsolvent

12 Ethyl Acetate Spent nonhalogenated
solvent

13 Hydraulicoil Contaminatedwith
halogenatedhydrocarbons

14 orqan.icPearadationProducts

15 1,1-Dichloroethylene Spent halogenatedsolvent

16 cis-l,2-Dichloroethylene Spent halogenatedsolvent

17 trans-1,2-Dichloroethylene Spent halogenatedsolvent

18 Vinyl chloride Spent halogenatedsolvent

19 InoraanicCQ_s)ituents

20 Acid (HNO3, HF, H2S04) Crystals,solution,
absorbedon opal clay

21 Arsenic ion Solution,sludge

22 Barium ion Solution,sludge

23 Beryllium/zircaloy-2 Metal alloy

24 Cadmium ion Solution,sludge

25 Chromium ion Solution,sludge
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I Table4-I. WasteStoredat the 303-KStorageFacilitySince1986.
Z (sheet2 of 2)

3 WasteDescription
iii ir i ill ii ill ........... i.i ii,

4 InoraanicConstituen"ts WasteTvoe
5 (continued)

6 Lead Metal

7 Uranium Metal,oxide,solution,
sludge

8 Mercuryion Solution, sludge

9 Silverion Solution,sludge

10 Zlrcaloy-2* Metalalloy

II Quenchsalt Solidsalt
IZ (KNO3, NaNO3,
13 NaNOz)
14 Beta salt Solidsalt
15 (KCl,NaCl)

16 "composedof zirconiumwith ..........
17 1.2 - 1.7%tin
18 0.07 - 0.2% iron
19 0.05 - 0.15%chromium
ZO 0.03 - 0.08% nickel.
2I
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I Table 4-2. MaterialsUsed or Stored in the 303-K Storage Facility
2 from 1953 to 1977.

i , i,ll ,| i, ,, -- i i ,,,,,,, ,

3 Process Materials

4 Removal of radioactive contamination Sodium hydroxide, NaOH.
5 from used aluminum spacers. (All used Sodium nitrate, NaNO3.
6 solutions and rinse water were
7 discharged to the process sewer and
8 _re _own to contain small amounts of
9 Zn, "Zr, 9SNb,_Sc, SgFe, 6°Co, and

10 5'Co. )

11 Removal of radioactive contamination Steam.
12 from equipment. (All used solutions =Sodigm aluminate solution, NaAIOz.
13 and rinse water were discharged to the Turco- A_minetch #2.
14 process sewer and wera known to Diversey- #202 Aluminum Cleaner.
15 contain small amounts of uranium and American Equipment & Supply, All
I6 thorium.) Purpose Synthetic Cleaner.

Diversey RX-1288.
Turco A1kal ine Rust Remover.
=Containers of unknowncaustic
material.

17 "Referto Table 4-3 for spectrochemicalanalysis and pH.
18 _,Turcois a trademarkof Turco Products Incorporated.
19 Diversey is a trademarkof DiverseyWyandotteCorporation.

20
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i Table 4-3. Spectrochemtcal Analysts and pH of Material Stored in the 303-K Storage Facility in 1976.

Content in ppa or percent as indicated
2 Material pH

At Bal Ca Cd Co Cr Cu Fe 149 Pin Na Ni P Pb Si Sr

Sodium altlinate 10.5 1,000 40 20 41 200 1,000soLution
* >10X 200 5 5

5 Turco Aiuminetch #2 11.8 2 50

Vrt

Diversey #202 AL 11.2 50 10_ 1XCLeaner

American Equipment & 1,000 11_
Supply ALL Purpose 11.2 6 10 6 6,000

] Cleaner

] 1 Diversey RX-1288 9.2 20 200 50 1 2 >lO'h 1%

Turco ALkaLine Rust unk 10
Remover

14 Containers of Unknmm:

15 Container #14 Basic 500 2,000 10 1 50 10 5 >10X 50 5 1,000 50

16 Container #31 8.5 5 300 6 3,000 10 60 30 10

17 Container _9 Basic 40 2 4 4 90 1 90 900 1 0.1 20

18 Container ;W,0 Basic 1,000 50 200 10 500 10 5 >10X 100 100 20

19 *Turco is a trademark of Turco Products Incorporated. o_r* . 0
20 Diversey is a trademarkof D;verseyWyandotteCorporation,. " m

21 ppm = parts per million. ;o
22 ukn = unknown r--,old

23 oi

_,,a ,,J

_..., ¢D
I.ln_
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I 5.0 GROUNDWATER
2
3
4 In accordancewith the Tri-PartyAgreement (Ecologyet al. 1992),
5 groundwaterin the 300 Area will be includedin the 300-FF-5 operableunit and
6 cleaned up as part of the CERCLA remedialaction process. Therefore,
7 groundwater Is not included as part of the 303-K Storage Facility Closure
8 Plan. The remedial investigation/feasibility study (RI/FS) draft work plan
9 for the 300-FF-5operable unit was preparedin 1989 (DOE-RL1989).
I0
11 The 300-FF-5 operableunit consistsof the aquifer beneaththe 300-FF-I,
12 300-FF-2,and 300-FF-3operable units and is boundedby the ColumbiaRiver on
13 the east (Figure5-I). The operableunit is defined by "the observedand
14 assumedextent of uraniumcontaminationin the groundwater"(DOE-RL1989).
15 Ultimately,the operableunit will includeall contaminationexceeding
16 applicableor relevantand appropriaterequirementsemanatingfrom the three
17 operable units as detected in groundwaterand sedimentsbelow the water table.
18
19 The Tri-PartyAgreementAction Plan (Ecologyet al. 1992) indicatesthe
20 record of decision for the 300-FF-5operableunit will be issued in 1994, the
21 remedial designwill be performedin 1995, and the remedialaction will begin
22 in 1996.
23
24 The remedial action objectives for the 300-F-5 operable unit will be
25 based on the following general objectives:
26
27 • Frotect humanhealth by ensuring that applicable or relevant and
28 appropriaterequirementswill not be exceeded,and health risks, as
29 determinedthrough analysisof all exposure pathways,will be kept at
30 or below acceptablelimits
31
32 • Ensure acceptablylow risks to the environment,such as Columbia River
33 blota.
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Figure 5-1. Boundary of the 300-FF-5 Operable Unit.
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1 6.0 CLOSURESTRATEGYANDPERFORMANCESTANDARDS
2
3
4 This chapter discusses the closure strategy, performance standards for
5 protection of health and the environment, and closure activities.
6
7
8 6.1 CLOSURESTRATEGY
9

10 The closure strategy for the 303-K Storage Facility is to decontaminate
11 to remove knownor suspected contamination, followed by sampling for the
12 constituents of concern, followed by data analysis, with an evaluation to
13 determine the required actions to meet closure criteria. The closure
14 criterion for the 303-K Storage Facility is to verify that potentially
15 dangerous constituents treated, stored, or used in the 303-K Storage Facility
16 are not present above action levels. If the potentially dangerous
17 constituents are above action levels, an action level evaluation will
18 determine the actions required. Figure 6-1 shows the closure strategy for the
19 303-K Storage Facility. ' '
20
21 The action level evaluationwould consider (I) the type and extent to
22 which the action levels are exceededand (2) assessmentof health-basedrisk.
23 Health-basedrisk standardsfor toxicity and carcinogenicitywill be
24 scientificallyand technicallydefensible,and criteria guidancewill be used,
25 such as WAC 173-340,the IntegratedRisk InformationSystem (IRIS)database
26 (EPA 1991),the Human Health EvaluationManual (EPA 198gb),and other
27 appropriateinformation.
28
29 To facilitateclosure,the 303-K Storage Facilitywill be divided into
30 four components: the building;the floor; the pads (concreteand asphalt);
31 and the soil. These four componentswill be evaluatedseparatelyfor closure.
32
33 If dangerousconstituentsexist in the buildingand building components
34 in concentrationsabove action levels,additionaldecontaminationwill be
35 performedif the additionaldecontaminationis consideredto be effective. If
36 decontaminationis not effective,the appropriatesection (building,floor, or
37 pad) will be removed and properlydisposed of as dangerouswaste.
38

39 If dangerous constituentsare identifiedin the soil in concentrations
40 above action levels,closure for the soil will take place during the
41 remediationof the 300-FF-3operableunit under the CERCLA remedialaction
42 process. Soils that would be consideredan imminenthazard would be
43 remediatedas specifiedby the HanfordFederalFacilityAgreement (Ecology,
44 et al., 1990) Action Plan Section 7.2.3.
45
46 Becausethe process sewer system is scheduledto be addressedunder the
47 300-FF-3operableunit CERCLA remedialaction process, it is not includedin
48 this closureplan. The process sewer system is consideredto begin
49 immediatelybeneaththe buildingfloor and pads. Soil sampleswill not be
50 obtained in proximityto the processsewer.
51
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I Action levels are concentrationsof constituentsof concern that prompt
2 an action,such as removal-disposal,treatment,or furtherevaluation.
3 Initialaction levelswill be the greater of two levels: backgroundor limit
4 of quantitation(LOQ). Backgroundwill be sitewidesoil background
5 concentrationsas defined in Hanford FacilitySoi7 Background (DOE/RL1992).
6 The LOQ is generally 10 times the standarddeviationreplicateanalyses and a
7 method block on low concentrationsample. If concentrationsexceed initial
8 action levels, health-basedaction levels (HBL)will be assessed.
9 i
10 The HBLs will be based on equationsand exposure assumptionspresented in
11 the Hanford FacilityBaseline Risk AssessmentMethodology (DOE-RL1992). For
12 noncarcinogens,the principalvariable relatinghuman health to action levels
13 is the oral referencedose. The referencedose is defined as the level of
14 daily human exposure at or below which no adyerseeffect is expectedto occur
15 during a lifetime. For carcinogens,the cancer slope factor is the basis for
16 determininghuman health effects; it is a measurementof risk per unit dose.
17 The oral referencedose and cancer slope factor are chemical-specificand are
18 obtained from the IntegratedRisk InformationSystem (IRIS)database
19 (EPA 1993). Health-basedlevelswill be based on values that are currentat
20 the time of approvalof this closure plan.
21
22
23 6.2 GENERALCLOSUREAPPROACH
24
25 The 303-K Storage Facility will be closed in a manner consistent with
26 WAC173-303. The general closure approach (Figure 6-1) is as follows:
27
28 • Removedangerous waste inventory
29
30 • Decontaminate the building components, building walls, ceiling, floor,
31 and outside storage pads using one of the options described in
32 Chapter 7.0, Section 7.4
33
34 • Collect samplesfrom the building,floor, and outside storagepads
35
36 • Collect soil samplesunder the floor and pads in areas with potential
37 pathways to the soil if required
38
39 ° Conduct analyticaltestingof samplesand evaluatedata
40

41 • Compare data to action levels
42
43 • Conduct additional decontamination of building and outside storage
44 pads if required
45
46 • Collect and analyze samples to support additional decontamination, if
47 required
48
49 • If decontamination procedures do not remove contamination to action
50 levels, remove that portion of the building, floor, or pad
51
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I • Soil remediation,if required,will be accomplishedunder the
2 CERCLA remedial actionprocess.
3
4 All equipmentused in performingclosure activitieswill be
5 decontaminatedor disposedof at a permittedfacility.
6
7 Closureactivitieswill be monitoredby an offsite independentregistered
8 professionalengineerwho w411 certifythat, in his or her judgment,closure
9 was accomplishedin accordancewith the specificationsof the approvedclosure
10 plan as describedherein. The professionalengineer'sreport will be
11 submittedto the EPA and Ecologyalong with certificationof closure. The
12 report and certificationwill be sent by registeredmail or an equivalent
13 deliveryservice.
14
15 The closure activitieswill be completedin accordancewith the schedule
16 containedin this closure plan after the schedule is approved by Ecology and
17 EPA. Two officialcopies of this closureplan will be located at the
18 followingoffice: U.S. Departmentof Energy,RichlandOperationsOffice
19 (DOE-RL),FederalBuilding,825 Jadwin Avenue, P.O. Box 550, Richland,
20 Washington99352. The DOE-RL officewill be responsiblefor amendingthis
21 plan, as amendmentsbecome necessary,accordingto the amendmentprocedure
22 identifiedin WAC 173-303-610. The plan will be kept at the DOE-RL office
23 until closure is complete and certified. Other officialcopies will be kept
24 by Ecology,the EPA, AdministrativeRecord Center,the 303-K Storage Facility
25 manager'soffice, and at the 303-K StorageFacility site.
25
27
28 6.3 MINIMIZED NEEDFORFURTHERMAINTENANCE
29
30 Closureof the 303-K StorageFacilityby removingor decontaminating(to
31 proposedaction levels)equipment,bases, structures,and other materials
32 contaminatedwith dangerouswaste or waste residueswill eliminatethe need
33 for furthermaintenance. However, interimactionsmight be required if soils
34 are left in place for remediationunder the CERCLA remedial action process.
35 These interimactions are describedin Chapter 8.0, Section8.2.
36
37
38 6.4 PROTECTIONOF HUIqANHEALTHANDTHE ENVIRONIqENT
39
40 As discussed previously, the 303-K Storage Facility will be closed by
41 removing or decontaminating, to proposed action levels, all dangerous waste
42 and waste residues to protect humanhealth and the environment.
43
44
45 6.5 RETURNOF LANDTO THE APPEARANCEANDUSEOF SURROUNDINGLANDAREAS
46
47 After closure of the 303-K Storage Facility is accomplished, the site
48 will be returned to the appearance and continued use of the surrounding
49 300 Area (e.g., a weedless gravel lot).

g
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1 7.0 CLOSUREACTIVITIES
2
3
4 This chapter describes the activities necessary to close the
5 303-K Storage Facility. Included is a sampling andanalysis pla_, and a
6 schedule for completing the closure activities once the closure plan is
7 approved. The overall strategy, on which the sampling and analysis plan is
8 based, is described in Chapter 6.0.
9

10
11 7.1 REMOVALOFDANGEROUSWASTEINVENTORY
12
13 The outdoor storage areas and the north half of the 303-K Storage
14 Facilitycurrentlyare in use as a greater-than-gO-daystorageunit. After
15 the closureplan is approvedand beforeany otherclosureactivitiesare
16 conducted,all wastestoredat the 303-KStorageFacilitywill be transferred
17 to the CentralWasteComplexfor interimstorageand futuretreatmentor
18 disposal.
19
20
21 7.2 FACILITYSAMPLING
22
23 The following waste sampling and analysis plan has been prepared to
24 evaluatecontaminationlevels,if any,withinthe northhalf of the building,
25 the outsidestorageareas,andnear-surfacesoilsassociatedwith the
26 303-KStorageFacility.The southhalfof the buildingwas not usedfor
27 dangerouswaste-relatedactivitiesand is not includedin this closureplan.
28 The northapd southhalvesof the buildingare separatedcompletelyby a
29 cinderblockwall. The otherwallsalsoare constructedof cinderblock,and
30 the buildinghas a concretefloorand ceiling. Thisplan is basedprimarily
31 on the historyof the processesassociatedwith the 303-KStorageFacility
32 (Chapter3.0).
33
34 A flowchartfor samplingactivitiesis providedin Figure7-I. The
35 303-KStorageFacilityis regulatedby WAC 173-303,but locatedwithina
36 CERCLAoperableunit. Becausethe 303-KStorageFacilityis locatedin a
37 CERCLAoperableunit (300-FF-3),any soilremediationwill be accomplished
38 underthe CERCI.Aremedialactionprocess.
39
40
41 7.2.1 SamplingDesign
42
43 This section discusses the details anddesign of the sampling program.
44 Subjects being addressed include samplingparameters, sampling activities,
45 sampling procedures, and data quality.
46
47 7.2.1.1 Objectives. The objectives of the waste sampling and analysis plan
48 are as follows:
49
50 • Determinewhetherbuildingsurfaces,the concretefloor,and the
51 outsidestorageareascontaindangerouswasteconstituentsas defined "
52 by WAC173-303

7-1.
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I • Identifyand quantify the specificdangerouswaste constituents
2 (if any) presentusing methods outlinedin SW-846 (EPA 1986). If any
3 other methods are used, the method will be referencedand submittedto
4 Ecology
5
6 • Determinewhether near surfacesoils (no deeper than 3 feet)
7 underlying the 303-K Storage Facility are contaminated above action
8 levels as a result of operations at the 303-K Storage Facility
9

10 • Evaluate sample analyses data to determine initial actions and closure
11 status.
12

13 7.2.1.2 AnaIyticalParameters. Analyticalparameters and methods are based
14 on knowledgeof the operations and contents at the 303-K StorageFacility.
15 A plan was developedto determinethe presence of potentiallydangerous
16 constituentsfrom chemicals used and waste stored at the 303-K Storage
17 Facility.
18
19 A list of the potential contaminantsused and stored at the
20 303-K Storage Facility,the initialaction levels, and the analyticalmethod
21 for each constituentare provided in Table 7-I.
22

23 As discussed in Chapter 6.0, the soil samples from the 303-K Storage
24 Facility will be analyzed for the constituents listed in Table 7-1. These
25 results will be compared to the action levels, which are the sitewide
26 background threshold concentrations and health-based standards for soil. The
27 initial action levels for samples of concrete and asphalt are LOQfor
28 inorganic and organic constituents.
29
30 7.2.1.3 Sampling Activities. Once the building area and the outside storage
31 areas have been decontaminated (Section 7.4), sampling activities will be
32 conducted in the 303-K Storage Facility as follows:
33
34 • Core the concrete floor and the concrete and asphalt pads and collect
35 soil samples to a maximumdepth of 3 feet in areas with pathways
36 (cracks, expansion joints, etc.) to the soil
37
38 • Collect concrete core samples from the floor, walls, and ceiling
39
40 • Collect core samples from outside storage pads
41
42 • Collect soil samples up to a depth of 3 feet in the outside gravel
43 storage area.
44
45 7.2.1.4 Sampling Procedures. Sampling procedures to be used for determining
46 whether chemical waste has contaminated the building, outside storage areas,
47 and the associated soils are described in this section. Sampling procedures
48 will be conducted in conformance with environmental investigation instructions
49 (Eli) EnvironmentalInvestigationsand Site CharacterizationManual (WHC 1988)
50 and pertinentEPA guidelineswhere these exist.
51
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1 Areas to be randomly sampled will be divided into 1-square meter grids,
2 and 5 percent of the gridded locations will be sampled. A sample will be
3 taken at the center of each randomly selected 1-square meter location. In
4 addition to the random samples, some authoritative samples will be obtained
5 from areas of higher potential contamination (e.g., the floor trench and the
6 soil beneath potential pathways in the floor or pads).
7
8 7.2.1.4.1 Floor and Outside Storage Pads. Samples will be taken at
9 gridded locations on the concrete floor and outside on the concrete and

10 asphalt storage pads (Figures 7-2 and 7-3). In addition to the random
11 samples, two authoritative samples will be obtained in the drainage trench
12 near the drain (Figure 7-4). Concrete and asphalt samples will be obtained by
13 coring.
14
15 A coring device will be used to obtain a concrete or asphalt core sample.
16 The coring device will employ a 2-inch-diamond bit and use distilled water as
17 a cutting lubricant to minimize dust generation. As little water as necessary
18 will be used to obtain the samples. The core samples will be 1 to 2 inches
19 long. Any waste generated by the sampling process will be handled in the same
20 manner as the coring conducted to sample the soil beneath the concrete
21 (Section 7.2.1.4.3).
22
23 Soil samples from the gravel pad will be obtained as described in
24 Section 7.2.1.4.3.
25
26 7.2.1.4.2 Concrete Walls and Ceiling. The interior concrete walls and
27 ceiling will be core sampled. The interior walls and ceiling will be divided
28 into 1-square meter grids and 5 percent of the squares will be sampled
29 (Figures 7-5 through 7-7). The samples will be obtained and analyzed in the
30 samemanner as described for the floor and pads (Section 7.2.1.4.1).
31
32 7.2.1.4.3 $ot|s. Coring of concrete and asphalt will be conducted as a
33 means of accessing the soil beneath. This will be done at locations where
34 potential pathways to the soil exist.
35
36 A coring device will cut the core from each selected location. The
37 coring device will employ a 6- to 12-inch outside-diameter (OD) diamond bit
38 that uses a minimum amount of distilled water as a cutting lubricant to
39 minimize dust generation. No organic-based lubricant will be used.
40 Appropriate measures will be taken to control dust during this operation,
41 including the use of temporary site enclosures and air filtration.
42
43 An industrial-size shop vacuumwill be used to remove excess water from
44 around the core. This will be done to minimize surface contamination flowing
45 into the underlying soil. The waste water from within the shop vacuumwill be
46 emptied into a new 17-H open-headed 55-gallon drum and will be stored at the
47 303-K Facility until designated according to procedures. The coring device
48 will be decontaminated between samples in accordance with procedures outlined
49 in EII 5.4, "Field Cleaning and/or Decontamination of Equipment" or in EII
50 5.5, "1706 KE Laboratory Decontamination of RCRA/CERCLASampling Equipment"
51 (WHC1988). All decontamination fluids will be containerized with the waste
52 water.
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I Concentrationsof inorganicconstituentsadded to the soil by sorption
2 from an effluent containingeven drinkingwater levels of these constituents
3 are greatest in the upper few millimeters,and decrease with increased
4 thicknessof the soil column. Becauseof the well-knownprocess of sorption
5 (Pendiasand Pendias 1984; Routsonet al. 1979; Conway 1982; Freeze and
6 Cherry 1979), any contaminationremainingin the soil would be the result of
7 equilibriumreactionsand/or irreversiblesorption. In either case, residual
8 contaminationmostly would be concentratedin the uppermostpart of the soil
g column,with rapidlydecreasingconcentrationsdownward. Therefore,the
10 uppermostpart of the soil column is most likely to containcontaminationif
11 present.
12
13 Any contaminationof the soil by organic solventsassociatedwith the
14 303-K Storage Facility is likely to be small and, if present,dominate in the
15 uppermostpart of the soil column. The only pathway for Che organic
16 contaminatesto the soil would have involvedthe transportof a small fraction
17 of any spill (no spills were reported)to the soil throughcracks in the
18 concretefloor. Becauseof the relativelysmall amount of potential
19 contamination,the general lack of evaporationunder the concrete floor, and
20 the tendency for such small amountsto be retained in the soil, any potential
21 organiccontaminationfrom this source is most likely to be present in the
22 upper part of the soil column.
23
24 Because the potential contamination from the 303-K Storage Facility would
25 remain in the upper part of the soil column, a maximumsampling depth of
26 3 feet would be adequate. During soil sampling, samples will be obtained from
27 the surface, at 1 foot, 2 feet, and 3 feet. The sample will consist of soil
28 1 inch above and 1 inch below the sampling point. For example, the sample at
29 the 2 foot mark would include the section of dirt that was 1 foot, 11 inches
30 to 2 feet, 1 inch below the surface.
31
32 Soil samples from the gravel area and beneath the storage pads will be
33 considered worst-case contamination. If no contamination is detected in the
34 near surface soil samples, the 303-K Storage Facility will be considered to
35 have contributed no contamination to the subsurface below 3 feet.
36
37 The soil sampleswill be analyzed for the contaminantslisted in
38 Table 7-I.
39

40 A precleaned,4-inch OD hand-operatedsoil auger will be placed at each
41 samplinglocation and soil will be removedto a total depth of 3 feet. If
42 access to the samplinglocation is restricted,a small shovel or trowel could
43 be used. Samples from the hole will be placed immediatelyin a laboratory-
44 preparedsample containerto minimize loss of volatilesand will be stored on
45 ice in a cooler at 4 °C ±2 °C. The soil auger, as well as all sampling
46 equipment,will be decontaminatedin accordancewith proceduresoutlined in
47 Eli 5.4, nField Cleaningand/or Decontaminationof Equipment" (WHC 1988). The
48 equipmentwill be cleanedbefore use at each sample location.
49
50 Excess soil that is removed from each hole will be containerizedin a
51 17-H open-headed55-galloncontaineruntil resultsof the soil analysesare
52 received. The containerwill be stored at the 303-K Storage Facilityuntil
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1 designated according to onsite procedures. Each hole in the floor or pad will
2 be sealed with concrete or asphalt after sampling is completed.
3
4 7.2.1.5 Sanpllng Locations. Areas to be sampled have been divided into eight
5 sections, consisting of the four walls, the floor, the ceiling, outside
6 storage pads, and the gravel area. Sampling locations have been selected
7 randomly except where authoritative sampling is warranted in areas of
8 potential contamination. Each of the eight sections has been gridded to
g facilitate the selection and identification of random sample locations.

10 A minimumof 5 percent of the gridded area for each section will be sampled.
1_ The use of random-sampling strategy will ensure that data obtained will be
12 representative of the population from which the samples were taken. Areas of
13 potential contamination were selected for authoritative sampling because of
14 the higher potential for contamination. The randomly selected sampling

15 locations are included in Appendix B. The number and location of each type of
16 sample is presented in Table 7-2. Each section is discussed in the following
17 sections with respect to sample locations.
18
19 7.2.1.5.1 Butldtng Walls. The sampling locations for the north wall are
20 shown in Figure 7-5. There are 24 1-square meter grids. Two locations will
21 be sampled.
22
23 The sampling locations for the south (inside) wall are shown in
24 Figure 7-5. There are 24 1-square meter grids. Two locationswill be
25 sampled.
26
27 The sampling locations for the east wall are shown in Figure 7-6. Only
28 the northern portion of the building was used for storage of mixed waste.
29 There are 24 1-square meter grids. Two locations will be sampled.
30
31 The sampling locations for the west wall are shown in Figure 7-6. There
32 are 24 l-square meter grids. Two locations will be sampled.
33
34 7.2.1.5.2 Cetltng. The ceiling will be gridded and sampled because of
35 the possibility of contamination caused by the billet fires. The sampling
36 locations are shown in Figure 7-7. There are approximately 64 1-square
37 meter grids. Three locations will be sampled.
38
39 7.2.1.5.30utstde Storage Areas. The sampling locations for the outside
40 storage areas are shown in Figure 7-3. The two concrete-covered areas contain
41 approximately 67 1-square meter grids. A total of five locations will be core
42 sampled. In addition, areas where potential pathways are visible will be
43 sampled by collecting a soil sample under the pad (Figure 7-4). The_e samples
44 will be analyzed for contaminants listed in Table 7-1.
45
46 The asphalt portion of the outside storage area also will be gridded for
47 core samples (Figure 7-3). The asphalt-covered areas contain approximately
48 254 1-square meter grids and 13 locations were selected for sampling. These
49 samples will be analyzed for contaminants listed in Table 7-1.
50
51 The sampling locations for the graveled portion of the outside storage
52 area are shown in Figure 7-3. This portion of the area has been divided into
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I approximately91 l-squaremeter grids, and five locationswere selected for
2 sampling. A hand auger will be used to sample the soils to a depth of 3 feet.
3 Sampleswill be taken from the surfaceat I foot, 2 feet, and 3 feet. The
4 sampleswill be analyzedfor the contaminantslisted in Table 7-I_
5

6 The soil beneath the storagepads and buildingfloor will be
7 authoritativelysampled in areas of potentialpathways (cracks,expansion
8 joints). The potentialpathwayswill be documented in a scale drawing before
9 sampling. This will ensure that all potentialpathways,with the exceptionof
10 hairlinecracks (cracksthat do not penetratebeyond the surface),are
11 sampled. The samplinglocationon each potentialpathwaywill be selected to
12 ensure that the most likely point of soil contaminationwill be sampled. The
13 sample location indicators(most likely to allow for infiltrationof
14 contaminants)are the widest portionsof the potentialpathway, the portions
15 of the pathwaywith the lowest elevation,and any areas on the pathway that
16 are stained. At least 5 percentof the length of each potentialpathwaywill
17 be sampled (once every 20 feet). Each separatepotentialpathwaywill be
18 sampled at least once. Soil sampleswill be taken through the core hole in
19 the pad or floor. Sampleswill be taken from Che surfaceat I foot, 2 feet,
20 and 3 feet.
21

22 7.2.1.5.4 Floor. Core samplinglocationsfor the trench are shown in
23 Figure 7-4 and the core samplinglocationsfor the concretefloor are shown in
24 Figure 7-2. Accordingto historicalrecords,only the northernportion of the
25 buildingwas used to store dangerousor mixed waste. Three sampling locations
26 within the approximately64 l-squaremeter floor grids will be core sampled.
27 The soil beneathcracks in the buildingfloor will be sampled as described in
28 Section 7.2.1.5.3.
29
30 7.2.1.6 Data Quallty. To ensure qualitydata, all samplingwill be conducted
31 in conformancewith onsite procedures(WHC 1988). All laboratoryanalyses
32 will be performedin accordancewith standard EPA methods described in the
33 most recent edition of SW-846 (EPA 1986). The analyticallaboratorywill
34 submit all analyticaland qualityassurance/qualitycontrol (QA/QC)procedures
35 to the O&E for approvalbefore samples are analyzed. The EPA guidelines for
36 reportingaccuracy,precision,practicalquantificationlimit method detection
37 limits,and limits of quantificationspecifiedin the analyticalmethods wlll
38 be met.
39
40 Qualitycontrol of samplingwill be ensuredby using field duplicates,
41 equipmentblanks,trip blanks, and field blanks. Each of these sampl_ types
42 is discussedin Section7.2.8. Qualitycontrol of records and documentation
43 will be accomplishedby followingproceduresoutiined in Eli 1.6, "QA Records
44 Processing"(WHC 1989).
45

46 Sampling recordsto be kept on file includefield notes, daily memoranda,
47 records of meetings, and a_tivitiesconcerningthe samplingprogram, and
48 chain-of-custodyrecords. In addition,QC will be implementedthroughthe
49 recordingof field memorandaand field notes. The types of records and
50 documentationrequired for all samplesare describedin Section 7.2.8.
51
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I Appendix F containsthe qualityassuranceproject plan (QAPjP)for
2 samplingand analysisat the 303-K Storage Facility.
3

4 7.2.2 Rodtftcations to the Waste Sampling and Analysis Plan
5
6 The optimal aspectsof sample design are sometimesnot achievablebecause
7 of unanticipatedor changingconditions. Factorsadverselyinfluencing
8 samplingefforts can includeequipmentmalfunctionor breakdown,improper
9 equipment,physical barriersto coring equipment,and overly optimistic
10 evaluationof other physicalconditionsat sites with no previous historyof
11 dangerouswaste characterization.When changes to the planned activityare
12 necessary,the changeswill be recorded in the field logbookalong with
13 circumstancesrequiringthe action. The field logbookwill be reviewed and
14 signed by the projectmanager daily, as describedin Eli 1.5, "Field Logbooks"
15 (WHC 1988). This procedurewill provide an accuraterecord of changes and
16 approvals,while allowingsamplingto proceed safelywhile maintaining
17 efficientmanpower and equipmentusage. When deviationsfrom an Eli are
18 required,proceduresoutlined in Eli 1.4, "InstructionChange Authorization"
19 (WHC 1988) will be followed. In addition,any changesto the closure plan
20 will be in accordancewith WAC 173-303.

22
23 7.2.3 Data Evaluation Process
24
25 Analytical results from the 303-K Storage Facility sampling will be
26 compiled, evaluated, and summarized in the following manner:
27
28 • Conduct the statistical evaluation of the analytical data as described
29 in Section 7.2.4
30
31 • Prepare summary statistics for constituents as described in
32 Section 7.2.4
33
34 • Test the significanceof the locationand/or depth effects of
35 analyticalresults
36

37 • Compare the sample resultsto the action levels.
38
39
40 7.2.4 Statistical Treatment of Data
41
42 All data collected will be analyzed and tabulated for evaluation using
43 the methods described in SW-846 (EPA 1986). Other guidance documents and
44 statistical references may be used where applicable [e.g., Barth and
45 Mason 1984 and Statistical Analysis of Ground Water Monitoring Data at RCRA
46 Facilities, Interim Final Guidance (EPA 198gc)]. Labo_atory data will be
47 provided to Ecology upon completion of sampling and analysis. Data for
48 individual constituents will be summarized and will include the following
49 information:
50
51 • Number of less than detection limit values
52 • Total number of values
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1 • Mean values
2 • Standard deviation
3 • Accuracy
4 • Coefficient of variation
5 • Method detection limit values
6 • LOQvalues
7 • Representative method precision
8 ° Median value
9 • Mintmumvalue
10 • Maximum value.
11
12 The data will be interpretedby qualifiedscientistsand statisticians.
13 Data evaluationwill be based on statisticalcriteriaand professional
14 judgment as appropriate.
15
16
17 7.2.5 Assessment of Data Reliability
18
19 Data reliabilitywill be assessedby evaluatingthe sample handling and
20 analysisQC. Sample handlingQC will be evaluatedby reviewingfield
21 documentationand resultsof QA samplesto establishthat samplingerror was
22 minimized. The review will be conductedto verify that decontaminated
23 equipmentwas used, cross-contaminationwas minimized,sampleswere preserved
24 properly,and that the chain of custody of the sampleswas not broken.
25
26 Analyticaldata received from any samplingperformedat the 303-K Storage
27 Facilitywill be scrutinizedagainstthe QC report provided by the contractor
28 laboratoryto assess the reliabilityof the results. Both organic and
29 inorganicciaemicalanalyticalresultswill be checked as follows:
30
31 • Inorganicchemical analysislaboratoryassessment
32 - Holding times are acceptable
33 - Contractor's detection limits are below those required by the EPA
34 - Laboratory blanks and replicates are within established QC limits
35 - Sample spike recoveriesare within QC limits
36
37 * Organic chemical analysis laboratoryassessment
38 - Holding times are acceptable
39 - Instrumentdetectionlimits,blank recoveries,surrogate
40 recoveries,and spike recoveriesare within EPA established
41 QC limits.
42
43
44 7.2.6 Reporting
45
46 After completion of the sampling effort, verification documents will be
47 provided for actual sample locations, number of samples, and specific methods
48 used for collection if different from those provided in this waste sampling
49 and analysis plan. Data received from the laboratory will be reviewed,
50 analyzed, and summarized statistically. The results will be used to provide
51 further closure evaluations.
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1 7.2.7 Sampling Equipment, Containers, and Preservation
2
3 This section describes the equipment, containers, and preservation
4 methods used for sample collection at the 303-K Facility.
5
6 7.2.7.1 Sampling Equipment. Sampling equipment to be used will be
7 appropriate to the spectrum of media that might be encountered. The media to
8 be sampled consist of the following:

10 • Concrete
11 • Soils
12 • Asphalt.
13
14 The following are examples of the types of sampling equipment that might
15 be used during the various phases of the investigation.
16
17
18 Concrete/asDhalt SoiIs/gravel

19 • Concrete/asphalt • Auger
20 coring device • Split spoon
21 • Trowel
22 • Scoop
23 • Shovel
24
25 An auger and split spoon will be used to collect soil and gravel samples
26 if site conditions permit. Otherwise, a trowel, scoop, or shovel will be
27 used. The sampling equipment will be constructed of stainless steel or have
28 liners constructed of inert materials.
29
30 Additional equipment and supplies will be procured as required to perform
31 the necessary sampling. Equipment could include, but not be limited to, the
32 following items:
33
34 • Bore or wire brushes
35 • Stainless steel mixing bowls
36 • Sized, heavy-duty plastic bags
37 • Stainless steel spatulas, scoops, and spoons
38 • Adhesive tape
39 • JO0-foot steel tape, 12-foot steel tape
40 ° Compass
41 • Indelible marking pens or pencils
42 • Hammer/sledgehammer
43 • Ice chests and ice
44 ° Security tape, flagging
45 • Gloves of material suitable for anticipated hazards
46 • Field radio
47 • Rags
48 • Appropriatedrawings and maps
49 ° Tags
50 • Plastic sheeting
51 • Water containers
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I • Extra glass and plastic bottles (in case of breakage or contamination)
2 • Industrial-sizeshop vacuum
3 • Teflon sheets
4 • Concrete.
5
6 7°2.7.2 Sample Containers and Preservation. Sample containers will be chosen
7 based on their compatibility with the samples, resistance to leaking or
8 breakage, ability to seal tightly, and capacity to hold the required volume
9 for an optimum sample. Containers for collecting and sorting samples will be

10 made of high-density plastic or glass appropriate for the constituents to be
11 analyzed. The containers will have tight, screw-type lids with Teflon cap
12 liners for glass bottles.
13
14 All samples will be packaged according to EII 5.11, "Sample Packaging and
15 Shipping" (WHC1988), placed in an ice chest, and cooled to 4 °C +2 "C
16 immediately after collection. Soil and sediment sample containers will be
17 those specified in EII 5.2, "Soil and Sediment Sampling" (WHC1988). Because
18 the samples will be collected from radiation zones, the samples must be
19 checked by a radiation protection technologist before being removed from the
20 site,' according to'onsite operating procedures and the site-specific health
21 and safety plan (HASP) to be developed. For samples collected from radiation
22 zones, a dose assessment will be conducted for use in developing an as low as
23 reasonablyachievable(ALARA) plan for samplingactivities. The assessment
24 will be conducted in a manner that will not compromisethe validityof the
25 samole. All deviationsfrom SW-846 protocols(EPA 1986), includingsample
26 size, will be documentedwith a justificationfor the deviation.
27
28
29 7.2.8 $ampltng Quality Control
30
31 The required QCprocedures will be followed to adequately control
32 sampling activities. The various QCprocedures are described in the following
33 sections.
34
35 7.2.8.1 Field Quality Control. Field QCwill be accomplished by various
36 sampling duplicates and blanks, as described in the following paragraphs. The
37 QC samples will be taken as listed in Table 7-3.
38
39 Field duplicatesampleswill be taken for concrete cores and underlying
40 soils. Duplicatesamplesare two separate samplescollectedfrom the same
41 samplingpoint and placed into separatecontainers. The duplicateswill
42 indicatethe repeatabilityof the analyticaldata.
43

44 Equipmentblanks will serve as a check on samplingdevice cleanliness.
45 An equipmentblank will consistof distilledwater that is transportedto the
46 site, opened in the field, and poured over or throughthe sample collection
47 device, collectedin a sample container,and returnedto the laboratoryfor
48 analysis. These sampleswill be collecteddaily.

49 *Teflon is a trademarkof E. I. duPont de Nemours and Company,
50 Incorporated.
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I Trip blankswill identifyany possiblecontaminationoriginatingfrom
2 containerpreparationmethods, shipment,handling,storage,or site
3 conditions. Trip blanks will consist of pure deionized,distilledwater in a
4 clean sample container,which will accompanyeach batch of containersshipped
5 to the field. Trip blanks will be returnedunopenedto the laboratoryfor
6 analysis.
7
8 Field blanks will consist of pure deionized, distilled water that is
9 transferred to a sample container at the site and preserved with the reagent

10 specified for the analyses of interest. Field blanks will check for possible
11 contamination originating with the reagent or the sampling environment and
12 will be collected daily.
13
14 7.2.8.2 Field Logbook. The personnel conducting sampling will maintain an
15 official logbook during the effort, as outlined in Eli 1.5, "Field Logbooks"
16 (WHClg88). The book will be bound and will have consecutively numbered
17 pages. All information pertinent to the sampling must be recorded in the
18 logbook in a legible fashion. If changes are necessary, changes will be
19 indicated by a single line drawn through the affected text. The individual
20 responsible for the change will initial and date the entry. Each day's
21 activities or separate sampling episodes must be signed. The logbook will be
22 protected, stored in a safe file or other repository, and retained as a
23 permanent record.
24
25 The following types of information will be included in the logbook:
26
27 • Site map, sketch,drawing, or other definitivesite description
28
29 • Locationsof all samplingpoints, includingreferencepoints and scale
30

31 • Sample method
32

33 • Sampling location
34
35 • Date and time of collection
36
37 • Collector's name
38
39 • Number, type, and volume of samples taken
40
41 • Identification number for each sample
42
43 • Field observations (weather conditions, temperature, wind, wetness,
44 and appearance of sample)
45
46 • Laboratoryof destination
47

48 • Field measurements,includingthe resultsof the radiationsurvey
49

50 • Signatureof recordingpersonnel.
51
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1 The following items could be included in the logbook:
2
3 • Nameand address of field contact
4
5 • Producer of waste
6
7 • Type of process
8
9 • Type of waste

10
11 • Type and/or purposeof sampling
12
13 • Sampletransportation method
14
15 • Photographsof site for field conditions and site location
16 verification.
17
18 7.2.8.3 SampleLabels. Labels will be securely attached to each sampleto
19 prevent misidentification. Labels can be adhesive labels or tags and will be
20 affixedto the propersamplecontainersbeforeor at the timeof collection.
21 All informationwill be completedat the timeof collection.Indeliblepencil
22 or Inkmust be used. Eachlabelwill containat leastthe following
23 information:
24
25 • Site contractor
26 • Collector'sname
27 • Date ard timecollected
28 • Samplenumber.
29
30 7.2.8.4 SampleSeals. Samplesealswill be usedto preventand/ordetect
31 tamperingwith samplesbetweenthe timeof collectionand the beginningof
32 analysis.Sealswillbe appliedto the samplecontainersbeforethe
33 containersleavethe samplelocation.The sealswill be attachedso the seal
34 must be brokento openthe container.
35
36 7.2.8.§ Chaln-of-CustodyRecords. To ensurethe integrityof the samples
37 fromcollectionthroughanalysisto finaldisposition,documentationwillbe
38 necessary to trace samplepossessionand handling. This documentation
39 generally takes the form of a record providing a history of all the people
40 having custody of the sample, including the following situations when a sample
41 is:
42
43 • In a person's physical possession
44 • In view of a person
45 • Securedby an individualto preventtampering
46 • Placedin an arearestrictedto authorizedpersonnelonly.
47
48
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1 A chain-of-custody record will be completed and must accompanyall
2 samples from collection to analysts. Multiple copies wtll be required, and at
3 least one copy must be maintained by the sampling supervisor. The following
4 information wtll be included:
5
6 • Contractor
7 • Sample numbers
8 • Date and time collected
9 • Sample type

10 , Numberof containers
11 • Collector's signature
12 • Signature of person receiving possession
13 • Inclusive dates of possession
14 ° Condition of samples upon receipt.
15
16 Procedures outlined In EII 5.1, "Chain of Custody" (WHC1988) wtll be
17 followed.
18
19 7.2.8.6 Sample Analysis Request. The sample analysls request form is
20 designed to accompanythe samples to the laboratory and to designate the
21 analyses to be performed on each sample. This form also provides a check to
22 ensure that all samples have been received and that correlation between sample
23 analysis and sample number is finalized and complete.
24
25 This form should include the following information:
26
27 ° Contractor
28 • Company contact
29 • Collector
30 ° Sample number
31 • Sample type
32 . Analysis requested
33 • Data and time collected
34 ° Laboratory sample custodian.
35
36 Procedures outlined In EII 5.1, "Chain of Custody," and 5.2, "Soil and
37 Sediment Sampling" (WHC1988) will be followed.
38
39 7.2.8.7 Laboratory Receipt and Logging of Sample. In the laboratory, a
40 sample custodian will be assigned to receive the samples. Upon receipt of a
41 sample, the custodian will (1) inspect the condition of the sample and the
42 sample seal, (2) verify the information on the sample label and seal against
43 that on the chain-of-custody record, (3) assign a laboratory number, (4) log
44 in the sample in the laboratory logbook, (5) store the sample in a secured
45 sample storage room or cabinet, which is adequate for the preservation
46 requirements of the sample, and (6) report missing or damagedsamples
47 immediately. The results of the radiation survey data will be provided to the
48 laboratory performing analyses of those samples exhibiting activity greater
49 than 200 counts/minute.
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1 7.2.8.8 Smple Disposition. At the certified completion of a11 analyses, the
2 samples wt11 be returned to the collector. In no case w111 the samples be
3 retained longer than 3 years unless specifically designated by the cognizant
4 engineer.
5
6 7.2.8.9 Decontmtnatton. Thts section discusses personnel, equipment, and
7 sample containers decontamination procedures.
8
9 7.2.8.9.1 Personnel Decontmtnatton Procedures. A decontamination area

10 wtll be established near the 303-K Storage Facility and upwind of sampling
11 activity. If ttts not posstb]e to provide a decontamination area upwind and
12 the wtnd ts a problem, sampling wtll not occur that day. Procedures for
13 personnel decontamination ,il] be provided tn a HASP. In addition, the
14 303-K Storage Facility-specific HASPwtll be prepared before sampling and
15 added to the closure plan at that time. Thts plan (titled a hazardous waste
16 opera_ton penatt) wtll be prepared tn accordance wtth EII 2,1, "Preparation of
17 Stte Specific Health and Safety Plans" (WHC1988).
18
19 7.2.8.9.2 Equipment Decontmtnatton. Extreme care ts necessary tn field
20 sampling to ensure that there ts no cross-contamination of samp]es by sampling
21 equipment. To prevent thts source of contamination, freshly cleaned or
22 disposable sampling tools will be used. Whenequipment must be reused tn the
23 field, tt wtll be cleaned as thoroughly as practical tn accordance wtth
24 EII 5.4, "Field Cleaning and/or Decontamination of Equipment" (WHC1993).
25 Decontamination wash water wtl] be placed In 55-g811on containers and
26 solldtftedwtth a clay mixture fop disposal as solid low-level radioactive or
27 mixed waste. Whenever possible, equipment wtll be cleaned tn the laboratory
28 according to procedures specified In EII 5.5, "1706 KE Laboratory
29 Decontamination of RCRA/CERCLASampling Equipment" (WHC1988).
3O
31 7.2.8.9.3 $mpltng Container Decontmtnatton Procedures. Containers
32 wtll be purchased precleaned from the factory and maintained under strict
33 chain of custody to preserve the integrity of the samples from collection
34 through disposal. Sample containers will be disposed of after analysis.
35
36
37 7.2.9 Anal_d;tcal Procedures
38
39 Analyses of all constituents except uranium will be performed by the
40 laboratory tn accordance with EPA requirements in SW-846 (EPA 1986). The EPA
41 specified detection limits are goals; the actual detection limits will be
42 presented tn the analytical certification reports. _ne of two methods wtll be
43 used for uranium analysis (Table 7-1). The SCINTREX-UA-3 laser method may
44 be better suited to detect uranium than the EPAmethod that detects only gross
45 alpha and beta.
46
47 7.2.9.1 Concrete and Asphalt Inorganic Analysis Hethodology. Ecology
48 guidelines for sampling inorgantcs tn concrete and asphalt will be followed.
49 The preferred concrete inorganic analysis methodo]ogy involves a two-part

50 *SCINTREXts a trademark of SCINTREX, Inc.
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I process. The initialpart is hot acid digestion (SW-846Method 3050), with
2 total metals analysisusing inductivelycoupledplasma (ICP-AES)atomic
3 emissionsspectroscopy(SW-846Method 6010, EPA 1986). This part indicates
4 which metals are present in the concretematrix in sufficientquantitiesto
5 presenta potentialthreat to the environment. The second part, which is
6 performedon a second test portionof samplematerial, is the toxic
7 characteristicleachatingprocedure (40 CFR 261, Appendix II) followed by
8 total metals analysisusing ICP-AES (SW-846Method 6010). This part
9 determinesif any of the metals presentcan leach out of the concrete matrix
10 and pose a threat to human health and the environment.
11
12 Both parts will be conductedwith a full analysisfor all constituentsof
13 concern. This will ensure that all potentialinorganiccontamination
14 constituentsare includedand identifiedrather than only for those that show
15 high concAntratlonsin the initialpart.
16

17 7.2.9.2 Concrete and Asphalt Organic Analysis Nethodology. There is not an
18 established analytical method for volatile organics analysis (VOA) of concrete
19 or asphalt samples. The most promising method is that for soils and sediments
20 as given in $W-846 Method 8260A (EPA 1986). However, this method is
21 undocumentedfor concrete or asphalt analysis. The problems and uncertainties
22 associated with using Method 8260A for concrete and asphalt VOAcan be
23 overcome with a modified procedure for collecting the VOAcontamination from a
24 sample of concrete or asphalt. The collection methodology desorbs the organic
25 constituents from the concrete or asphalt into high purity water using
26 agitation provided by an ultrasonic bath. The water is then analyzed for
27 volatile organics by gas chromatography/mass spectroscopy (GC/M5) using a
28 modified procedure based on SW-846 Method 8260A (EPA 1986).
29
30
31 7.2.10 Laboratory Quality Control
32
33 The contractorlaboratorywill ensure the integrityand validityof test
34 resultsthrough implementationof an internalQC program. The programwill
35 meet the QC criteria of SW-846 (EPA 1986). A systemof reviewingand
36 analyzingthe resultsof these sampleswill be maintainedto detect problems
37 caused by contamination,inadequatecalibrations,miscalculations,improper
38 procedures,or other factors. Standardmethodswill be used whenever
39 possible. Alternativemethods that are developedor adaptedwill be tested
40 and completelydocumentedper the requirementsof SW-846 (EPA, 1986). Al_
41 methods and method changeswill be approvedby an onsite contracts
42 representative.
43

44 The QC proceduresfor dangerouswaste analyseswill include [as
45 appropriateto each analysis and as specifiedin Section 1.2 of SW-846
46 (EPA 1986)] evaluationof blanks,duplicatesrandom matrix spikes (for
47 10 percentof the samples),internalstandards,surrogates,and standard
48 calibrationcurves. Spikeswill be added in amountsdependingupon the amount
49 of analytepresent in the sample. The QC proceduresspecificto individual
50 methods will be detailed in the laboratory'sdocumentedanalyticalprocedures
51 and QC data includedwith each batch of samplesanalyzed. Appendix F contains
52 the QAPP.
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1 7.2.11 Site Safety
2
3 This section discusses the site-specific health and safety plan,
4 contamination control and waste handling, personnel training, and standard
5 safety procedures.
6
7 7.2.11.1 Health and Safety Plan. A HASPis required for all dangerous waste
8 sampling sites. HASPis intended to specify information pertinent to field
g assignments and to be a guide in unusual situations or emergencies. A site-

10 specific version of the general RCRA/CERCLAinvestigation health and safety
11 manual will be developed for use in sampling at the 303-K Facility. The
12 site-specific HASPwill be prepared in accordance with EII 2.1, "Preparation
13 of Site-specific Health and Safety Plans" (WHC1988).
14
15 7.2.11.2 Contamination Control. Because sampling is to be undertaken within
16 a radiological control area, standard onsite radiation work procedures will be
17 followed. In addition, the following activities will be performed.
18

.19 • Modification to personnel decontamination procedures--All
20 modifications to decontamination procedures will be approved by the
21 field team leader (cognizantengineer)and the site safety officer.
22 Modificationswill be recorded in the appropriatelogbooks.
23

24 • Disposalprocedures--Excesssamplematerialwill be containerizedin a
25 17-H open-headed 55-gallon container. Rinse waters also will be
26 containerized. Disposal procedures of unknownor suspect waste
27 materia';swill be %rmed in accordancewith Eli 4.2, "Interim
28 Controlof Unkno oectedHazardousand Mixed, and Radioactive
29 Waste" (WHC1988
30
31 Waste materials are designated as unknownwaste when:
32 - Criteria for suspected hazardous waste are not met
33 - Field readings are suspect.
34
35 Waste h_terial will be designated as suspected hazardous waste based
36 on process knowledge of material that is knownto have been discharged
37 to the area under investigation, provided the following:
38 - Direct instrumentation reading of organic vapor is in excess of
39 10 parts per million above backgroundlevels
40 - pH is less than 3 or greaterthan i2.
41

42 Articles such as protectiveclothingthat have been soiled with
43 potentiallycontaminatedmaterialswill be temporarilyplaced in
44 containers.
45

46 !n accordancewith WAC 173-303-200(2)and Eli 4.2 (WHC 1993), the
47 SS-galloncontain{rswill be stored in satelliteaccumulationareas.
48 Whenwaste is generated,the major risk(s)will be marked on the
49 containers. Samplingand analysiswill be conductedas needed to
50 completewaste designation. When a container is full it will be
51 marked with the accumulationdata (drum fill date). Then the
52 containerwill either be moved to a less-than-gO-dayaccumulationarea
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I or shippeddirectlyto a differentRCRA permitted
2 treatment/storage/disposalfacilitywithin 72 hours of fillingthe
3 drum. If a less-than-gO-dayaccumulationarea, the waste will be
4 moved to a differentRCRA permittedtreatment/storage/disposal
5 facilitywithin gO days of the accumulationdate. If hazardous
6 contaminationis not found,materialswill be launderedor disposed of
7 accordingto onsite proceduresthat are written in accordanceto
8 WAC1_3-303, DOEorders, and 40 CFR261.
g

10 7.2.11.3 Personnel Training. All personnel involved with the closure
11 activities at the 303-K Storage Facility will receive a minimum level of
12 dangerous waste training as follows.
13
14 • Managers and supervisors are responsible for supervising,
15 coordinating,and directingthe closureactivitiesand personnel.
16
17 • Metal operatorsand decommissioningand decontaminationworkers are
18 responsiblefor packagingand handlingdangerouswaste (both
19 nonradioactiveand radioactivematerial).
20
21 • Samplers are responsiblefor obtainingthe samples.
22
23 • Health physicstechniciansare responsiblefor surveyingfor
24 radiological contamination.
25
26 • Crafts personnel are responsible for specialized work. The various
27 crafts include carpenters, electricians, ironworkers/riggers, heavy
28 equipment operators, crane operators, millwrights, pipefitters, and
29 painters.
30
31 Table 7-4 contains a matrix that relates job categories to the individual
32 training course. Appendix E contains brief descriptions of the training
33 courses, including descriptions of the target audience, instructional
34 technique, evaluation method, length of course, and frequency of retraining.
35
36 7.2.11.4 Standard Safety Procedures. The following safety procedures will
37 apply each time personnel make a site entry for sampling purposes.
38
39 • No personnel will be at the site without a designated 'buddy'.
40
41 • One of the people entering the site will be designated to be in
42 charge.
43
44 • Personal protective equipment will be worn as specified. Approved
45 deviations will be entered in the field logbook and signed by the
46 field team leader (cognizantengineer)and the site safety officer.
47
48 • Field work will be plannedbefore the site is entered.
49
50 • Equipmentneeded for work will be inventoriedand inspectedbefore the
51 site visit to ensure that all equipmentis presentand in operable
52 condition.
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1 7.3 REROVALOF CONTARINATEDMATERIALANDWASTERESIDUES
2
3 Waste remaining in the building and in the outside storage areas at the
4 commencementof closure activities will be removed. General housekeeping
5 cleanup procedures will be followed to remove any remaining waste residues.
6
7
8 7'_4 DECONTANINATIONANDDISPOSALOF BUILDINGANDCONCRETEPAD
9
10 The building's interiorwill be decontaminatedusing some combinationof
11 the followingtechniques:
12
13 • Damp wipe downs
14 • Vacuum-assisted mechanical removal
15 • Sandblasting
16 • High-pressure steam and suction.
17
18 It is anticipated that a majority of the decontamination work can be
19 accomplished using dampwipe downs and vacuuming. However, the actual method
20 of decontamination will be specified in a decommissioning work plan, which
21 will address each area of concern (sandblasting or scabbling might be
_2 necessary for some floor areas, while this method might be inappropriate and
23 unnecessary for wall areas). Decontamination waste will be tested for the
24 constituents in Table 7-1 to determine the appropriate method of disposal.
25
26 A 'decommissioningwork plan' is a genericterm for the implementation
27 procedureused to provide specificfield directionto workers actually
28 performingthe decontaminationand demolition. The general decontamination
29 informationis includedin Sections7.3, 7.4, and 7.5. The actual
30 decommissioningwork plan will specifysufficientdetail for field
31 implementationof the items addressedin these sections. The decommissioning
32 work plan will be includedas an appendix in the closure plan. This will take
33 place just before the work begins.
34

35 Sampling (as described in Section 7.2) will be conducted following the
36 cleaning process to determine the effectiveness of the cleaning procedure and
37 the appropriate remedial options.
38
39 The analytical results of the concrete and asphalt core samples will be
40 evaluated to determine if the building and storage pads can be used for less-
41 than-90-day storage. If portions of the building and storage pads do not meet
42 the action levels presented in this closure plan, those portions will be
43 removed and disposed of based on the following criteria.
44
45 • If the material is a dangerous waste (only), the material will be
46 transported and disposed of offsite at a permitted treatment, storage,
47 and/or disposal (TSD) facility.
48
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I • If the material is mixed waste, the materialwill be transferredto
2 the CentralWaste Complexfor interimstorageand future treatmentor
3 disposal. Requirementsfor solid mixed waste packaging,storage,and
4 disposal (WHC 1991) will be followedwhen preparingwaste for storage
5 and/or disposal.
6
7 • If the material is not dangerous but is low-level radioactive waste,
8 _he materialwill be disposed of onsite in the 200 Area.
9
I0 With the exceptionof an imminenthealth threat, all soil remediation
11 will take place under the CERCLA remedial actionprocess for the 300-FF-3
12 operableunit.
13
14
15 7.5 OTHERACTIVITIES REQUIREDFORCLOSURE
16
17 An interim cover might be placed over the building location if the
18 building and outside storage pads are removed and if WAC173-303 contaminants
19 are left in place, pending remediation of the 300-FF-3 operable unit. The
20 cover material will depend on the results of the soil samples but could
21 consist of packed clay, asphalt, concrete, a synthetic liner, fixative spray,
22 or a combination of these materials. Reclamation might be justified to
23 control dust, erosion, surface water run-off, and to promote postclosure
24 usage. Site restoration might include backfilling disturbed soil areas with
25 noncontaminated native soil, compaction, and grading (Chapter 8.0,
26 Section 8.2).
27
28 Dependingon the surfacearea, method,material,and location of areas to
29 be decontaminated,a greenhousemight be necessaryto control the spread of
30 low-levelradiologicaland dangerouscontaminants. This greenhousewill
31 provide a negativeair pressure (viaHEPA filter-equippedexhauster),airlock
32 entry and exits, and other attributessimilarto an asbestoswork enclosure
33 described by EPA in Asbestos Waste Management Guidance (EPA 1985).
34
35 All equipment used during closure activities will be decontaminated or
36 disposed of according to the following:
37
38 • EII 4.2, "Interim Control of Unknown,Suspected Hazardous and Mixed,
39 Radioactive Waste" (WHC]988)
40
41 • EII 5.4, "Field Cleaning and/or Decontamination Equipment"
42
43 . EII 5.5, "1706 KE Laboratory Decontamination of RCRA/CERCLASampling
44 Equipment" (WHC1988).
45
46
47 7.6 SCHEDULEOF CLOSURE
48
49 Closure of the 303-K Storage Facilitywill begin on notificationby
50 Ecologyof closure plan approval. Closurewill proceedaccordingto the
51 schedulepresentedin Figure 7-8.
52
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J

1 7.7 AMENDMENTOF PLAN
Z
3 The closure plan for the 303-K StorageFacilitywill be amendedwhenever
4 changes in operatingplans or design affect the closure plan, whenever there
5 is a change in the expectedyear of closure,or if, when conductingclosure
6 activities,unexpectedevents requirea modificationto the closure plan. The
7 closureplan will be modified in accordancewith WAC 173-303-610(3). This
8 plan may be amendedany time before certificationof final closure of the
9 303-K Storage Facility.
10
11 If an amendmentto the approvedclosureplan is required,the DOE-RL will
12 submit a written requestto Ecologyto authorizea change in the approved
13 plan. The written requestwill includea copy of the closureplan amendment
14 for approval.
15
16
17 7.8 CERTIFICATIONOF CLOSURE
18
19 Within 60 days of closureof the 303-K StorageFacility,the DOE-RL will
20 submit to Ecology a certificationof closure. The certificationwill be
21 signed by both DOE-RL and an independentprofessionalengineer. The
22 certificationwill state that the 303-K Storage Facilityhas been closed in
23 accordancewith the approvedclosureplan. The certificationwill be
24 submittedby registeredmail or an equivalentdelivery service. Documentation
25 supportingthe independentprofessionalengineer'sclosurecertificationwill
26 be retained and furnishedto Ecologyupon request.
27
28 The DOE-RL and the independentprofessionalengineerwill certifywith a
29 document similarto Figure 7-9.
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Figure 7-I. Waste Sampling and Analysis Flowchart.
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Figure 7-2. 303-K StorageFacility,Floor Core Sampling Locations.
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Figure 7-5. 303-K StorageFacility,South Wall (Inside)and
North Wall SamplingLocations.
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Figure 7-6. 303-K StorageFacility,East and West Wall Sampling Location.
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CLOSURECERTIFICATION
FOR

HanfordFacility
U.S.Departmentof Energy,RichlandFieldOffice

We, the undersigned,herebycertifythatall
closureactivitieswere performedin accordance

with the specificationsin the approvedclosureplan.

Owner/OperatorSignatureDOE-RLRepresentative Date
(TypedName)

P.E.# State
SignatureIndependentRegisteredProfessionalEngineer Date
(TypedName,ProfessionalEngineerlicensenumber,stateof issuance,and
date of signature)

Figure7-9. ClosureCertificationfor the 303-KStorageFacility.
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I Table 7-I. PotentialComplianceConstituents,AnalyticalMethods,
2 and Action Levels for the 303-K Storage Facility.

3 Constituent/peramter AnaLyticaL method Initial action LeveLs
SoJt Corcrete AsphaLt Soit Concrete AsphaLt

4 Arsenic W-846, 7060 SW-846,c 7060c SW-846,c 7060c >SWB LOg LOg

5 Barium SW-846, 6010 SW-846, 6010c SW-846, 6010c >SVB LOg LOQ

BeryLLium SU-846, 6010 SU-846, 6010c SW-846, 6010c >SNB LOg LOg ,

7 Cadmium SW-846, 6010 SW-846, 6010c SW-846, 6010c >SWB LOg LO_

8 ChLoride EPA, 300.0 s EPA, ]00.0 a'c EPA, 300.0 a'c >SW8 LOg LOg

9 Chromium SW-846, 6010 SW-846, 6010c SW-846, 6010c >SWB LOg LOg

10 Lead SV-846, 7421 W-846, 7421c SV-846, 7421c >eve LOg LOg

1"1 Nercury SW-84_, 7471 SV-846,c 7471c SV-846, c 7471c >SV8 LOg LOg

12 Wicket SV-846, 6010 SW-846, 6010c SW-866, 6010c >SWB LOg LOg

13 Nitrate ' EPA, 300.0a EPA, 300.0 a'c EPA, 300.0 a'c >SI_B -

14 Nitrite EPA, 300.0 a EPA, 300.0 a'c EPA, 300.0 s'c >SWB -

15 SiLver SV-846, 6010 SV-846, 6010 SW-846, 6010c >SWB LOg LOg

1_ Uranium SCINTREX*Rr SCINTREX*ilr SClNTREX*Rr HA NA NA
EERF00.07v EERF00.07" EERF00.07"

17 Perchtoroethyteno SW-8_, 8010 SW-84_, 8010d b_;-8_, 8010d >SW6 LOg LOg

18 Trichtoroethytene SW-8_, 8010 SW-8_, 8010d SW-846, 8010d >SW6 LOg LOQ

19 1,1,1-Trichtoroethane SW-8_, 8010 SW-8_, 8010d SW-8_, 8010d >SW6 LOg LOg

20 1-1-Oichtoroethytene SV-846, 8010 SV-846, 8010d SW-846, 8010d >SWB LOg LOg

21 cts-l,2-1)tchtoroethytene SW-846, 8021 SV-846, 8021d SW-8/d_,8021d >SV8 LOg LOg

22 trarm-l-2-OJchtoroethytane SW-S&6, 8010 SW-846, 8010d SV-846, 8010d >SWB LOg LOg

23 Tot.n SU-_, 8020 SV-846, 8020d SV-846, 8020d >SVB LOg LOg

24 Tetrachtoroethytene SN-846, 8010 SN-8_6, 8010d SV-846, 8010d >SI,Ii LOg LOg

25 Ethyl acetate TEl)e TBDe TBOe >b'14 LOg LOCI

26 Nethyt ethyl ketone S",/-9/d_, 8015 SV-946, 8015d SV-9_, 8015d >ewe LOg LOG

27 Pentrachtorophenot SW-8_6, 8040 SV-846, 8040d SW-846, 8040d >SIDE LOS LOg

28 V|nyt chloride St/-8_6, 8010 Sl/-846, 8010d SV-846, 8010d >SVB LOg LOg

aEPA, 1989, T.he Oeteminat|on of Incrgen| c An|ons in Voter by Ion ChrolMtogrsohy - Nethod 300.00,
U.S. rl_w|roramntat Protection Agency, Va_dlington, D.C.

-EPA, 19_B4,Eastern lrrw_rornentaL Red|at|on Fac|t|ty Rad|ochemlstry Procedures Nanuat, EPA
§20/§-84/006, U.S. Envirorlentet Protection Age_cy/Eattern Env|rormntat RadiaL|on Fact t |ty,
L_gnt_ry, AL_.

ExtrlN=tton cotcrn_te inorganic armtysis methodoto@ye Section 7.2.9.1: f|rst extract|on by acid
Fl|gelt|on sotut|on, saconcl extraction by toxic character|st|c Leach procedure solution.
_oncrete orgen_c analysis methodology, Section 7.2.9.2: extraction by sonic desorption method.
To be detemine¢l; no SW-846 method exists; wilt use a tldx)ratory specific method.

>SV6 - greater than site-wide so|t backgrota_clthreshold.
LOg - Limit of quantitation.
WA- not appLicabLe (anaLyzed for |nfomation only)

*SCINTREXis a trademarkof SCINTREX,Inc.
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I Table 7-2. SamplingSummaryof the 303-K Storage Facility.

Number of
2 Location sampling locations

3 North wall
4 Concretecore samples 2
5 Random

6 South wall
7, Concretecore samples
8 Random 2

9 East wall
10 Concretecore samples
11 Random 2

12 West wall
13 Concretecore samples
14 Random 2

15 Ceiling
16 Concretecore samples
17 Random 2

18 Floor
19 Concrete core samples
20 Random 3
21 Authoritative 2
22 Soil
23 Authoritative ~ 1

24 Outside storagepads
25 Concrete core samples
26 Random 5
27 Asphaltcore samples
28 Random 13
29 Soil
30 Random(gravel storage area) 5
31 Authoritative (beneath potential
32 pathways) ~ 4

i

33
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I Table 7-3. Field QualityControl Samples.

Number of Equipment Field Trip Duplicate
2 Type of sample sampling blank blank blank blank

locations
i

3 Concrete 21 I I 1 I

4 Soil -- 10 1 1 1 1

5 Asphalt 13 I I I I

6 Assumptions: This table representsthe minimum number of
7 qualitycontrol samples. If samplesof each type are not completed
8 in one day, quality controlsampleswill be collectedeach day.
9
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I Table 7-4. GeneralTrainingMatrix.

Target/Audience

2 Course title Type MS MO HPT CR S

3 GeneratorHazards SafetyTraining I X X X X X

4 HazardousWaste Worker Safety Training I X X X X X

5 HazardousWaste Worker Safety Training, C X X X X X
6 Refresher

7 HazardousMaterials/WasteJob-Specific I X X X X X
B Training

g Scott *SKA-PAKMSA PAPR C X X X X X

10 Self-ContainedBreathingApparatus C X X X X X
11 (SCBA)Training (optional)

12 RadiationSafety Training C X X X X X

13 On-the-JobTraining C X X X X X

14 CardiopulmonaryResuscitation C X X X X X

15 Noise Control (optional) C X X X X X

16 HazardousWaste Site Supervisor/ I X ........
17 Manager Safety ManagementTraining

18 C = continuingcourse.
19 CR = crafts.
20 HPT = health physics technicians.
21 I = introductorycourse.
22 MO= metal operator
23 MS = manager and supervisors.
24 S = samplers.
25 X = requiredcourse.
26
27 *SKA-PAKis a trademarkof Figgie,International.

28
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1 8.0 POSTCLOSURE
2
3
4 This chapter discusses what will occur if the clean-closure requirements
5 cannot be met.
6
7
8 8.1 NOTICE-IN-DEED
g

10 This closure plan is proposing clean closure of the 303-K Storage
11 Facility. However, if clean closure cannot be obtained, the following action
12 will be taken in accordance with WAC173-303-610 (1)(b). Within 60 days of
13 the certification of closure, the DOE-RLwill sign, notarize, and file for
14 recording the notice indicated below. The notice will be sent to the Auditor
15 of Benton County, P.O. Box 470, Prosser, Washington, with instructions to
16 record this notice in the deed book.
17
18
Ig TO WHOM IT MAY CONCERN
20
21 The United States Departmentof Energy,RichlandOperationsOffice, an
22 operationsoffice of the United StatesDepartmentof Energy,which is a
23 departmentof the United States government,the undersigned,whose local
24 address is the Federal Building,825 JadwinAvenue, Richland,Washington,
25 hereby gives the followingnotice as requiredby 40 CFR 265.120and
26 WAC 173-303-610(10)(whicheveris applicable).
27
28 (a) The United States of Americais, and since April 1943, has been in
29 possessionin fee simple of the followingdescribedlands: (legal
30 descriptionof 303-K StorageFacility site).
31
32 (b) The United States Departmentof Energy,RichlandOperationsOffice,
33 by operationof the 303-K Storage Facility,has disposed of
34 hazardousand/or dangerouswaste under the terms of regulations
35 promulgatedby the United States EnvironmentalProtectionAgency and
36 WashingtonState Departmentof Ecology (whicheveris applicable)at
37 the above describedland.
38
39 (c) The future use of the above describedland is restrictedunder terms
40 of 40 CFR 264.117(c)and WAC 173-303-610(7)(d)(whicheveris
41 applicable).
42
43 (d) Any and all future purchasersof this land should informthemselves
44 of the requirementsof the regulationsand ascertainthe amount and
45 nature of waste disposedof on the above describedproperty.
46
47 (e) The United States Departmentof Energy,RichlandOperationsOffice
48 has filed a surveyplat with the Benton County PlanningDepartment
49 and with the United States EnvironmentalProtectionAgency,

8-I
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I Region I0, and the WashingtonState Departmentof Ecology (whichever
2 are applicable)showingthe locationand dimensionsof the
3 303-K Storage Facilitysite and a record of the type, location,and
4 quantity of waste treated.
5
6
7 8.2 POSTCLOSURECARE
8
9 Postclosure care generally is required when a TSD unit cannot attain a
I0 clean closure. At the 303-K Storage Facility,underlyingsoils and
11 groundwatermight have been contaminatedby waste generatedduring
12 past-practiceoperations in the 300 Area. Under the Tri-PartyAgreement
13 (Ecologyet al. Igg2), a procedureto coordinatethe TSD unit closureor
14 permittingactivitywith the past-practiceinvestigationand remediation
15 activity is necessaryto preventoverlap and duplicationof work, thereby
16 economicallyand efficientlyaddressingthe contamination.
17
18 With the exceptionof an imminenthealth threat,all soil remediation
19 will take place under the CERCLA remedial action process. If the soil within
20 the 303-K Storage Facilityboundary is found to be contaminated(chemical
21 concentrationsabove local backgroundthresholdand health-basedstandards)
22 from operationsconducted(chemicalsused or waste stored) in the
Z3 303-K StorageFacility,the 303-K StorageFacilitywill not be considered
24 closed until the remediationunder CERCLA is complete. During the time
25 between closureof the building,floor, and pads and any soil remediation
26 under CERCLA,steps will be taken to isolateany contamination.
27
28 Any data obtained from samplinoand analysesduring closure activities
29 will be part of the record and includedin the closureplan. These data will
30 be taken into account and used during the CERCLA evaluationof the 300-FF-3
31 operableunit, as well as data collectedspecificallyfor the
32 CERCLAevaluation.
33
34 Temporary covers will be installed, if necessary, to prevent migration of
35 any contamination. The temporary covers would be less permeable than the
36 surrounding soil and could be composedof constituents such as asphalt, clay,
37 concrete, synthetic liner, or a fixative spray. The existing floor and pads
38 might be used as covers if these were found to be uncontaminated or were
39 decontaminated. The exact nature of any covers would be determinedat the
40 time the need was identified,and this informationwould be added to the
41 closure plan. In addition,access to the areas of contaminationwould be
42 controlled,if necessary,to protectpersonnelor prevent the migration of
43 coptamination.
44
45 During the period between closure of the building and soil remediation
46 under CERCLA,the closure area would be inspected at a minimumof once a week.
47 This inspection would be combined with inspections presently conducted. The
48 inspectionswould determinethe need for maintenanceof any temporarycovers
49 or other physical barriers. Any requiredmaintenancewould be performedby
50 trained personnel.
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I 9.0 REFERENCES
2
3
4 9.I DOCUMENTS
5
6 Conway, R. A., 1982, EnvironmentalRisk Analysisfor Chemicals,Van Nostrand
7 Reinhold,New York, New York.
8
9 DOE-RL, 1989,Draft Remedial InvestigationFeasibilityStudy Work Plan for the
10 300-FF-5 OperableUnit, HanfordSite, Richland,Washington,DOE/RL 89-14,
11 U.S. Departmentof Energy-RichlandOperationsOffice, Richland,
12 Washington.
13

14 DOE-RL, 1992a,HartfordSite Soil Background,DOE/RL-92-24,U.S. Departmentof
15 Energy,Richland Field Office,Richland,Washington.
16
17 DOE-RL, 1992b,Hanford Site BaselineRisk AssessmentMethodology,
18 DOE/RL 91-45, U.S. Departmentof Energy-RichlandOperationsOffice,
19 Ri_hland,Washington.
20
21 Ecology, 1986,Use of ToxicityTest Proceduresto DetermineAdditionalTesting
22 Requirementsfor CertainWaste StreamsContainingCopper,Nickel, and
23 Zinc, MemorandumTIM No. 86-I, September15, 1986, Washington State
24 Departmentof Ecology,Olympia,Washington.
25
26 Ecology,EPA, and DOE, 1992,HanfordFederalFacilityAgreement and Consent
27 Order, Vol. I and 2, WashingtonState Departmentof Ecology,
28 U.S. EnvironmentalProtectionAgency, and U.S. Departmentof Energy,
29 Olympia,Washington.
30

31 EPA, 1984a,EasternEnvironmentalRadiationFacilityRadiochemistryProcedures
32 Manual, EPA-520/5-84-O06,U.S. EnvironmentalProtectionAgency/Eastern
33 EnvironmentalRadiationFacility,Montgomery,Alabama.
34

35 EPA, 1984b, Soil Sampling Ouality Assurance User's Guide, EPA-600/14-84-0483,
36 U.S. Environmental Protection Agency, Washington, D.C.
37
38 EPA, 1985, Asbestos Waste Management Guidance, EPA/530-SW-85-O07,
39 U.S. Environmental Protection Agency, Washington, D.C.
40
41 EPA, 1986, Test Methods for Evaluating Solid Waste - PhysicalChemical
42 Methods, SW-846, 3rd ed., U.S. Environmental Protection Agency,
43 Washington, D.C.
44
45 EPA, 1989a, Risk Assessment Guidance for Superfund: Human Health Evaluation
46 Manual, Part A, Chapter 6, Exposure Assessment, U.S. Environmental
47 Protection Agency, Washington, D.C.
48
49 EPA, 1989b,StatisticalAnalysisof Ground Water MonitoringData at RCRA
50 Facilities,InterimFinal Guidance,EnvironmentalProtectionAgency,
51 Washington,D.C.
52
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I EPA, 1993, IntegratedRisk InformationSystem (IRIS),U.S. Environmental
2 ProtectionAgency, Washington,D.C., updatedmonthly.
3

4 Freeze,Ro A., and J. A. Cherry, 1979, Groundwater,Prentice-Hall,Inc.,
5 EnglewoodCliffs, New Jersey.
6
7 Pendias,Ao K., and H. Pendias, 1984, Trace Elements in Soil and Plants,
8 CRC Press, Inc., Boca Raton, Florida.
9

10 Routson,R. C., W. H. Price, D. J. Brown, and K. R. Fecht, 1979, High Level
11 Waste Leakagefrom the 241-ST-I06Tank at Hanford, RHO-ST-14,Rockwell
12 HartfordOperations,Richland,Washington.
13
14 WHC, 1988, EnvironmentalInvestigationsand Site CharacterizationManual,
15 WHC-CM-7-7,WestinghouseHanfordCompany, Richland,Washington.
16

17 WHC, 1991, HanfordSite Solid Waste AcceptanceCriteria,WHC-EP-O063-3,
18 WestinghouseHanfordCompany, Richland,Washington,updated periodically.
19
20
21 9.2 CODEOF FEDERALREGULATIONS
22
23 29 CFR 1910, "Occupational Safety and Health Standards," Title 29, Code of
24 Federal Regulations, Part 1910, as amended, Occupational Safety and
25 Health Administration, Washington, D.C.
26
27 40 CFR261, "Identification and Listing of Hazardous Wastes," Title 40, Code
28 of Federal Regulations,Part 261, as amended,U.S. Environmental
29 ProtectionAgency,Washington,D.C.
30

31 40 CFR 264, "Standardsfor Owners and Operatorsof HazardousWaste Treatment,
32 Storage and Disposal Facilities,"Title 40, Code of FederalRegulations,
33 Part 264, as amended,U.S. EnvironmentalProtectionAgency,
34 Washington,D.C.
35

36 40 CFR 265, "InterimStatus Standardsfor Owners and Operatorsof Hazardous
37 Waste Treatment,Storage and Disposal Facilities,"Title 40, Code of
38 FederalRegulations,Part 265, as amended,U.S. EnvironmentalProtection
39 Agency,Washington,D.C.
4O
41
42 9.3 FEDERALANDSTATEACTS
43
44 Comprehensive Environmental Response, Compensation, and Liability Ac_ of 1980,
45 as amended,42 USC 9601 et seq.
46

47 Resource Conservation and Recovery Act of 1975, as amended, 42 USC6901,
48 et seq.
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The 303-KStorageFacilityAsphaltPad.
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I Table B-I. The 303-K Storage FacilityRandom
2 SamplingLocations- 5 Percentof the Available
3 SamplingLocationsare Selected.

4 East wall (referto West wall (r_.ferto
5 Figure 7-6) Figure 7-6)

6 6 3 4 2

7 3 1 1 3

8 5 2 6 2

9 1 2 7 2

10 5 2 8 3

11 6 3 6 3

12 4 I 5 1

13 South wall (inside)(refer North wall (referto
14 to Figure 7-5) Figure 7-5)

ii ,,i i , i,

15 5 1 6 2

16 6 3 8 3

17 2 1 2 1

18 7 3 7 2

19 4 1 6 3

20 7 3 3 3

21 5 1 7 1

22
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I Table B-2. 303-K Storage FacilityRandom Sampling
2 Locations- 5 Percentof the Available
3 Sampling Locationsare Selected.

i

4 303-K Floor (referto Ceiling (refer to
5 Figure 7-2) Figure 7-7)

6 X Coordinate Y Coordinate X Coordinate Y Coordinate

7 6 2 2 I

8 7 5 4 3

9 2 6 7 7

10 5 7 6 6

11 3 1 2 8

12 1 6 4 2

13 8 4 1 7

14 5 1 8 8

15. 6 2 3 6

16 4 8 8 3

17 5 2 6 2

18 6 5 4 7

19

t
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I Table B-3. 303-K StorageFacility Random Sampling
2 LocationsOutsideStorage Pads - 5 Percentof the
3 AvailableSamplingLocationsare Selected.
4 (sheetI of 2)

5 Gravel area Small concretepad
6 (refer to Figure 7-3) (referto Figure 7-3)

7 X Coordinate Y Coordinate X Coordinate Y Coordinate
i

8 3 14 3 2

9 2 3 3 2

10 2 15 3 1

11 1 8 1 4

12 4 1 2 2

13 3 6 2 1

14 2 12 2 4

15 1 4 1 1

16 6 3 1 4

17 3 10 1 2

18 3 2

19 4 14 Small Asphalt Pad
(refer to Figure 7-3)

20 X Coordinate Y Coordinate

21 2 1
22
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i

I Table B-3. 303-K StorageFacility Random Sampling
2 LocationsOutside Storage Pads - 5 Percentof the
3 AvailableSampling Locationsare Selected.
4 (sheet2 of 2)

5 Large concretepad Large asphaltpad
6 (referto Figure 7-3) (refer to Figure 7-3)

7 X Coordinate Y Coordinate X Coordinate Y Coordinate
i

8 4 10 18 6

9 4 9 16 8

10 4 1 14 7

11 2 8 9 4

12 3 6 20 9

13 1 3 1 1

14 5 2 ' 8 8

15 7 10 11 10

16 3 2 7 5

17 3 6 7 3

18 5 5 5 1

19 6 4 12 4

20 9 1

21 17 3

22 16 1

23 15 10
24
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OCCURRENCE REPORT

_o,,,,,,,_'r o,, I FACILITY wOnK A lcl E, A

UNC Nuclear Industries 1 303K Building ' 300

82-05 - ,,_L,,,NA,, ,NTIS," r,NAL 3-I3-82 7"3b pm
OCCUnmCNCE $ u MJ F..C T

Uranium Concrete Billet Autoignition.

I. DESCRIPTION OF OCCURRENCE AN{) DESIGNATION OF APPAREN T CAUSE

_] O=_IIGN riiil 1,4& .I. _, M | A I.. l_ i:l. ill, o N N !_ I.,, _ pill Oc F'_UR { D OTHI_M

At 7:36 pm on Saturday, March 13, Hanford Patrol observed a flashing beacon on their 303C
remote camera monitor. After confirming the location of the alarm beacon on the roof

of 3707G Building, Hanford Patrol notified HEDL personnel. The alarm beacon of the 303K
Building roof indicates that the Hydrogen monitor in the building exhaust duct has
exceeded the specified set point. The UNC coverage operator was then notified. Tee
appropriate UNC supervisory personnel were contacted. Upon arrival at _:3U pro,the
UNC Haterials Services supervisor observed that one pallet of concrete billet cans was
on fire. All billets in 303K at the time were found to be on wooden pallets. A fire

alarm was in_nedfatelycalled in by the coverage operator.

The Hanford Fire Department arrived on the scene at approximately 8:46 pm, and entered
the radiation zone to fight the fire. UNC Radiation Monitoring personnel were contacted
at approximately lO:O0 pro,and arrived on the scene to relieve the HEDL monitor at
lO:15 pm.

Air samples and radiation surveys taken in the general area indicated no contamination
release. However, two of the 'fire fighters were contaminated on their face, hands, and
clothes. In addition, nasal smears indicatec:potential internal contamination. The
UNC monitor contacted the Battelle Exposure Evaluator's office to request a whole body
count. Preliminary results of whole body counts, lung counts, and bioassay analyses
indicate that the exposure of the two firemen was less than 5% of the annual dose limit.

The cause of the billet autoignition could not be defined with certainty. The invest-
igation into this incident did reveal areas of the concretion operation which are
believed to have contributed to the fire, and which need to be corrected. These
corrections include revisions to process specifications and operating procedures,
retraining of Operations personnel, and development of a system to verify all processing
parameters for concretion campaigns. However, in addition to these, it has been recognizec
that there is always some risk of a billet fire in the 303K Building during the curing
cycle, since this process subjects the billets to temperatures higher than they could
ever see during shipment back to the feedsite for reprocessing. As such, it has been
described as a "burning test".

(Continued on attachment.)

L OPERATING CONDITIONS OF TMI[ _ACILITY AT TIME OF" OCCURRENCE (IF" 411PI.ICAIILEI

The 303K Building was operating under high temperature curing cycle conditions for
uranium concrete billets. This involves establishing and maintaining an internal

building temperature of approximately 61%. There were approximately 12 pallets, each
with 12 concrete billet cans, in the facility at the time of the incident. The
concreted billets contained 0.95% enriched U-235.

9 4. _tO{_(t. _ MI I q. _llI !
rejvfAI
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3. IMMEDIATE EVALUATION, CORRECTIVE ACTION TAKEN AND R_$ULTS

After contactingsupervisorypersonnel,the coverageoperator turn.edoff all building
heat and verifiedoperationof the exhaust system.

It was determinedthat one pallet of billetswas involvedin the fire. Two other pallets
of billet cans were moved to the fenced outer radiationzone area to provideaccess to
the burning pallet. One of'the burning billetcans was pulledoutside. It was later
moved back insidethe building. The burned.debriswas spreadout over the floor area
within 303K, the cans removed,and the fire extinguishedwith graphite microspheriods
and Met-L-X.

A UNC management"team convenedon March 14, 19B2, and developeda "First Stage Recovery
Plan". These actionswere accomp.lishedprimarilyto removeall other combustiblematerial
i 1 '_,Jiii ,,,#vw,,ll_,e "

R ECOMM EN DA TION$

A. T[MPOmARY CORRI[¢TIV¢ ACTION •

A "Second Stage RecoveryPlan" was developedby.the UNC manag'ementteam on March 15,
lg82. These actionswere performedand resultedin the burned debris removedand
placed in temporarydrum storage receptacles,the 303K Buildingdecontaminated,and
the remainingbilletsplaced on metal pallets. All uraniumconcretionactivitiesand
concrete billetshippingwere temporarilysuspendeduntil the UO investigationwas
completed. . •

I, _I[RMANENT ¢ORR[¢TIV[ ACTION

See attached. .
• .

e

¢. Ill OKSIGN CMAMGI_ NEC[SIAPlV9 V YI[ I, wMarN

C3.- ....
,, , ,

O. iS _UPlITMU_I [VAL.UAT,ON N'[CKSSAPIY* IF _[S, BY WNOId WM[M

C]-,.
,. ,.,

I_ ¢1._'_M &lM _M T CO¢1¢1[C TIVf " NAMK _AT¢'

A¢TION TO 8I 'MIII,.¢M{NTEO

... As indicatedin attached•
$. SIMILAR OCCURRENCE : BY REPORT NUMBER ANO O¢CURR_NC[ SUBJECT

UE 77-2 was writtenin responseto a uraniumconcretebillet fire in the 304 Building
August 8, 1977.

UO 79-27 was writtenin response to a uraniumconcretebillet fire in the 3712 Building
August Z, 197g.

"-_H-L('_O.J_, T__ iManager,Fuels Cnqineerinq _ "!_--8t-t-

"C:), I Manaaer.Fue]_ _naineering _F'-IZ-_)

....• * IDirector,QualityAssuranceand Control _ -"13-_7.

__ Director,Safetyand EnvironmentalEngr q-,3"rL

>I). Manager, RockwellFire Department _..I_.

J_P_NOVS*O IY OPII&TII6 lilIIUIIIOWI} T'TL[ OAT[

Director,Fuels ProductionDepartment
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'UO INVESTIGATION COMMITTEEREPORT

Committee Members:
i

T. A. Galioto, Manager Fuels Engineering: Chairman
E. A. Weakley, Principal Engineer: Causal Factors Analyst and Technical Investigator
L. C. Horobiowski,Engineer: Fire/Safety Investigator
L. E. Thurman, Supervisor R&WQC: Radiation Control Investigator
D. L. DeNeal,Fuels Operations Supervisor; Operations Investigator
G. E. Bentley, Quality Engineer; Quality Control [nvestigator

Committee Activities

The UO InvestigationCommittee was formed on March 16, 1982, at.which time the
investigationactivities were identified. These included interviews with involved
parties, examinationof available Operations records, and determination of cause/
corrective actions required_

Summary of Miscellaneous Incident Evaluations

Air samples taken by the PNL Environmental Evaluations SectiononHarch la, indicated
no contaminationabove background• These were taken from sample stations located
within the 300 Area and across the Columbia River to the northeast. These samples
are currently undergoing final evaluation for uranium count.

A radiation survey of the exhaust system on the 303K roof indicated a maximum level
of 6OOcpm upstream of the HEPA filter, and no detectable levels downstream of the
filter.

Material accountability/for the uranium involved in the fire cannot be determined
until the fire debris is re-concreted. At that time, a sample will be taken of the
debris to determine percent of uranium, and coupled with total debris weight will
provide a measure for accountability. Also, added to this debris will be the material
recovered from the drain filter in:303K after the room was washed down. Actual loss
of material as a result of the fire is expected to be insignificant. These losses
will occur as a result of material not caught in the drain filter in 303K, and
material on wipe rags and cleaning tools during building decontamination. A total
of 763 pounds of uraninium were contained in the 12 concrete billets that were
burned.

Two Rockwell firemen showed evidence of external and internal contamination upon
exiting the radiation zone subsequent to firefightingactivities. From accounts
given by other personnel at the scene, and from interviewswith the firemen involved,
this contaminationmost likely occurred due to inadequate dress/undress procedures.
Breathing air apparatus was removed after exiting the 303K Building, and then the
same masks were repositioned for a second building entrance by the firemen. Also,
lack of sufficient care in undressing prior to exiting the zone could have contributed
to the contamination. This was complicated by the undressing assistance that the
firemen received from other personnel at the scene. A burning uranium concrete billet
was pulled out of the 303K Building by firefighters (still within radiation zone
perimeter) which could have potentially contributed to contamination spread.

Final results of the bioassay analyses for the two contaminated firemen will not be
available for approximately one month. This is due in part to the need to evaluate
the solubility of the contaminants (as determined from a smear sample taken from
the wall of 303K on March 17, 1982).
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UO B2-05

I. Descriptionof Occurrence and Designationof Apparent Cause (continued)

With implementationof the corrective actions identified herein, the
severity and frequency of future fires can be reduced, but elimination
of fires cannot be guaranteed.
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It was also learned that the Rockwell Fire Departmentuses pre-fire plans for
buildings for trainingpurposes only, and does not pull these plans when
respondingto an actual fire call. As a result, initial response to the 303K _
fire was somewhathampered,with firefightersutilizingUNC management at
the scene for informationon building contents.

A new system is currently being installedin the Central Fire
Station (lO0 Area) to provide firefightinginformationprint-outs for every
call receivedfrom master fire boxes. This will circumvent the fieedfor having
pre-fire plans at the scene. However, it will not be completed for sometime.

Evaluationof Cause

The investigatingcommitteeconsideredthe followingas potentialcauses to the
autoignitionincident. Each of these was then investigatedin detail"

a. Variationin standard billet casting practice requirementsby Operations
personnel.

b. Inadequateprocess specificationsand operating procedures.

c. Inadequatecasting/curingprocess requirements.
,, ,

a. Variationin standard billet casting practice requirementsby Operations
personnel.

Castingvariables,such as mix time and the amounts of water and concrete
used, are very importantto the process in assuring properly cured
billetsfor shipment. From interviewswith Operations personnel, some
variabilityoccurs in these factorsduring the casting operation. No
evidencewas uncoveredwhich would indicatean obvious variation in
standard practice requirementsfor these variablesduring the casting
campaign in question, but the possibilityexists that some of these
recommendedpracticeswere varied.

Wooden palletswere employed to hold the billets during the curi.ng
cycle. Use of the wooden pallets was intended to be for interium
billet storageonly (due to a shortage of availablemetal pallets). However,
they were inadvertentlyplaced in 303K for the high temperaturecuring cycle.
In any event, the use of wooden pallets to hold billets is a deviation from
proceduresand standard I_ractice. It has not occurred previously.

Although the operatorswere cooperativeand seemedto be conscientiousabout
their jobs, they did not appear to appreciate the importanceof all casting
process requirements. A number of operators considered their training to
be insufficientfor the responsibilitiesthey had in this area. The
deficienciesin specificationsand procedures (discussedin b, below) may have
contributedto this.
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The castingcampaigr_which involved these billets being cured in 303K was th_
first campaignwhich was not directly overviewed by the cognizant process
engineer since the current processwas developed in 1980. There was also no"
direct, continuoussupervisionavail.ablethrough Operations management,and no
adequate means of verifying all processparameters•

b. Inadequateprocess specificationsand operating procedures.

In review of the process specifications(DUN-5601,Manufactur.ingProcess
Specifications)and the operatingprocedure (UNI-M-57,No. 4-SP-534,
MaterialsOperating Procedures),and from interviewswith Operations personnel,
it became apparent that the range of critical process variableswas too w_de
to be useful as a controllingmechanism for the process. The variableswere
establishedat an early stage of developmentof the casting process, so
were specifiedquite broad to cover all contingencies. Actual casting

. practiceshave been refined and establishedthrough direction of the
cognizantengineer, but the specificationsand procedures had not been
modified to reflect these more stringentlimitations.

The procedureneeds to be refined as to quantities of materials used in
the process, and in severalother areas for clarification.

c. Inadequatecasting/curingprocess requirements.

The adequacy of the process requirementswas evaluated as established from
the major testing programconducted in 1979-1980 (UNI-1454). This document,
and subsequentcorrespondenceto DOE-RL refers to the curing process variables
as a "burning test" in order to assure safety of the billets for subsequerit
cross-countryshipment. The process subjects the billets to temperatures
greater than those considered possiblein shipment. As such, the 303K
facility is set up to contain billet fires, should they occur. (For this
reason, all combustiblematerials are excluded from 303K by procedure.)
Therefore,although a fire in the 303K must be considered unusual, it is not
totally unexpected nor is it an indicationof a defective curing process.

A total of approximately1,650 concreteduranium billets have been cast
or cured using the current process since it was established in 1980,
and no other fires have occurred in the 1980-1982 time frame. These
billets include 1,030 cast into metal cans and 620 cast into plastic cans.

Nothing was uncovered in the investigationwhich implies that the casting/
curing process requirementsare inadequate. Itmustbe recognized, however, that
there is some risk of a billet fire in 303K during the curing cycle.

Permanent CorrectiveActions

I. DUN-5601,ManufacturingProcessSpecificationsand UNI-M-57, Materials
Operating Procedures,will be revised to reflectcurrent accepted casting
practice limits and in general to clarify requirements: T. A. Galioto,
Fuels Engineering" April 30, 1982. J. W. Bloom, Fuels Operations"
May 30, 1982.
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2. All Operationspersonnelinvolved in the concretion process (curing,casting,
storage, shipment)will be re-trained in the process requirementsand the
importanceof these requirements" J. W. Bloom, Fuels Operations' June 15, 1982.

t

3. A detailedbatch preparationsheet will be used for all uranium concretion
activitieswhich will specifythe limits of the significantprocesssteps.
J. W. Bloom, Fuels Operations'May 30, 1982.

4. Fuels QualityAssurancewill establisha program for greater frequency
and depths of audits to assure that concretion operation requirements
are being observed: S. E. Walker, Fuels Quality Assurance' April 15, 1982.

5. All concreteduranium billetscast in the batch located now in 303K (.95%)
and in 304 (I.25%)are suspectto similar processing inadequaciesas the
billetswhich autoignited. These will require special handlingduring
curing, including:

a. Spacingof billetson metal pallets so they do not contact adjacent
billetsduring curing in the 303K Building.

b. The billets now in 303K must complete the entire high temperature
(> 135°F) curing cycle again (lO days) prior to release. The
billetsnow in 304 will go through the entire curing cycle as
normal: J. W. Bloom, Fuels Operation;initiate by May l, 1982.

6. Rockwellneeds to place more emphasis on safety/contaminationaspects
of fighting fires within radiationzones (dress/undressprocedu,-_s,-"
removal of burningmaterial from fire zones). This will be accomplished
by Rockwell throughreview of established formal training/re-trainingprogram:
D. E. Good, Rockwell Fire Department: April 30, 1982'.

7. Rockwellwill assure that availablepre-fire plans are posted at each
buildingand at the nearestmaster fire box for all 300 Area buildings:
D. E. Good, Rockwell Fire Department" April 30, 1982.

8. UNC will have the currentconcretion process reviewed by an independent
consultantto identify potentialimprovements" T. A. Galioto, Fuels
Engineering;July 30, 1982.

9. UNC will verify with HEDL that all appropriateprocedures were followed and
all action were correct in regard to their involvement in the 303K fire:
T. A. Galioto, Fuels Engineering;April 30, 1982.

Q
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F'I MSDS .,d" 3-27-86
! P.0. Box460 Nbany, Oregon 97321 ,, .._--

- ; '1--"_ • 3 I _ _ " ' '

i MA'rgl i'A,LSAFETY DATA SHEET 332 P g ,o,s
iii iii iii i i iiii i i

This MSDS applies to the"following zirconium-tin alloys and/or Teledyne trademark
products: Zircaloy-2, Zircaloy-4, Zircadyne 704, ASTM Grades B350-R60802, B350-R60804,

8493-R60704 ....................

SECTION 1 NAME 24 hour Emer'aencv_Ass'istan_8

PRODUCT: '_Zircaloy2 'T-,-_,,_,_ _--_ _" Teledyne Wah Chang Albany, r_c... 503-926-4211

" "H_Ro .....SYNONYMS , ........

Zi.rc 2, Zr-2 RATING ,'_,. Health
CHEMICAL . . Minimal: 0 ..... Q

Zirconium Metal Alloy Slight: 1 _ Fire l
FAMILY:

....... Moderate: 2 ..

C.A.S. FORMULA: Serious: 3 -:/'_!:.._/..:Reactivity
NUMBER: 11068-94,_ 3 _ ,.... . See CaTE:xDsition, ,,Severe:, .4 ": ' ..

0

SECTICN2. __

ch_c_t_c_r_nt_ ......._ c._.s.No. sx_o_ur.Ltm_t_(mg/_)
OSHA PEL AOSIB TLV _

Zlrccr/un, Min. 98.0 7440-67-7 5 5
Tin i.5 7440-31-5 2 2 .
Iron 0.2 7439-89-6 iO (for _ 5 (for im3n oxide fume)

oxide fu_)
Chrcm/un O.1 7440-47-3 O.5 O.5 for Metal

0.05 for water-soluble

SECTICN 3. PHYSICAL DATA

solzlngPoint@ 760 m _g: vaporDensity(Air- _):

A_. 4380°C N.A.

sp,c.zf±:oratory(H20- _.): _ of So_u_U_a:

6.57 N.A.

Freezing/l_Itlf_ Point: .. Solubility (Weight % I/IWater):

1849Oc Insoluble

BuLk Density: % Volatile by Volume:

6.57 Non Volatile

Vapor Pressure: Ekrapcratlon Rata:

o @ 2o°c o
Heat of Solution: ApDearance and Coke:

,..

N.A. Similar to Stainless Steel

APP D-1



DOE/RL-90-04

APP D-2



DOE/RL-90-04

I MA'FEFll/ L  AI'P...IY UAIA bHLi.:.l Nu,  r: Pa E, 5]-- • ._ z _ _ ...t _ ,, -J ."'-- _ - - j _i,,,,,, i . _ , iu£ __ , __ • : 7 i .,F-- __. ,i

,. , • , . ,;

, .,,
, . '4 %_.a, _I

SECTION 6. HEALTH HAZARD DATA

Routes of Entry:

Inhalation: No

Ir_est/cn: No

Skin Absorption: No
-° _ ° ..

SkLn/EyeContact: NO

Target Organs: None
°

Toxicity Data: As a z__ alloy, tJ_/smaterial is rx3n-tcx/c: Zirccni_, metal is

ncn-tc_c, and the chruniu, is dissolved in the zlrocnlum matrix and does not exist
as free chruniu,. - i
If the alley is dissolved, vaporized or otherwise treated to release the alloying
agents in chemically activ_ form, then handling of such material stzx_d take. int_

consideration the possible carcir£genlcity of some cbm_mium (VI) c_c_r_Is..

Corrosive: No .... ; "" :

Carc.tn3gen: No
Sensitizer: No

_ts: As a resultof studiescoverlrgseveralzirconiumc_pounds, zirconiumwas
concluded to be an element3of low toxicity. A value of 5 mg and I0 mg z_um (in
zirocnium oc_pctExls) per m were t/_arefore _ as the TLV and STEL,
respectively.

Acute Effects from Exposure: Ncr_

Chrcr_c Effects from Exposure: Ncr_ '• ,
. .

References: " : .......•.... "

AC/GLH - Docum_ntat/on of the Threshold L/mit Values.

NIOSH/OSHA - C_ticrmul Health GU/delines for CHemical Hazards.

ILO - E_iopedla of Occupati_ Health and Safety.
Party's inc_c_ial I_giene and Toxicology, 3rd Ed., Vol. IA • .
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l......................ETY''AT,A'S ........ " ......_'-MATERIAL SAF D HEET .....N_m_r._2 P_ o_5
I iiii I IIii ,,,, ,, .....

.....

J

• Ms s
SECTION 7. _ AND FIRST AID P_

_-_ o:n_ _ _ _= _='_._ object. ,,. .... ..

Skin Contact: N.A.

Irgestion: N.A.

Notesto Physician(Znc_udlngAnti_otas):No specla_procedures.

SECTICN 8. _MPLOYEE PRC_E_TION

Respiratory Protection: N.A.

PrDtectiv_ Clothing: Use of gloves advisable to avoid cuts.

• , ,,

_ro_: N.A.
.

' Additional Pr_v_ M_asures: N.A. '" " '"'_

,.

S_TION g. _ P_ " ...

Precauticrmt_ be TakanDurlr_Hand_L_ and S_=-_Re:Mac2Unlr_of z/rconiummay
resu1_ in fine turnings, c2Ups or dust. Any mar_-lal wiU_ a _ion lena than
0.002 _ is pyr_ptorlc, keep away from any sozrce of ignition.

Keep fJ_neturrll/xjsoom_letely dry, or vary w_t. If wet, th_ water content should b_
more than 25% by wai_ht for max/mun safe_y in handllrg. Sevar_ axpl_ can r_sult

from ignition of zlrcc,%lum _ or mac2%lnlr_ finas oon_ mo_ in tt_
_traulon ratheof 5 to 10%.

',,

Other Precautions: Do not _ata large quantities of fir_s or _ residues.

Dispose of tlw_sematerials daily. :

In so_ cases,when t/_ ch_nlcalcorrosionraslstanc_of z/xccniumis axcaeded,a
_ion _ oon_ flr_zlrccnlu,particulatecan formon t_ surfacao_

t/_ m_al _hlc/%can be easily ignited. This film san be _ non-_lammabla by
s/m_l@ oxidation treatments such as heating to 250 C for I ho_r or i00 C for 8 hours.
Ref: Yau, T-L., "M__ to Trea_ _c Film on Z_um" Industrial
A_lications of Titanium and Z_um: Th/rd Conf--. AS_4 STP 830, 1984, pp
124-129.

SECTION i0. _VIBL_AL P_ION

sp_ or LeakPrc_: No special_,_,-_.

Waste D_x_: Fine, rEI%-r_lable scrap s_d b_ burned in small quant/tles under
cc_%trolled oclxliticzls. T_ rasulti_g z_um oxlc_ is //_ ar_ _ay bG deported
i_ a landfill.

Envi.rcrmental Hazards: Nc,_
e
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+, _n,. q._tr*A, I II L | I - - _jl L I I II II IlI

I MATERIAL SAFETY DATA SHEET N._,: 3_2 P_' 5o_-+5]I_ III _ I I I_11 -- IIIIII . III • II J II I I - I I .........

•
Qt

SECTICN 11. TRANSPORTATIC_ __ ....

Flammable SolidFlammable Liquid

Department ---- Flammable Gas Ccmbustlble Liquid
o_ _ _,-,, classA ".Z--c_.s.,:u._,.-__,:m-.=-=s._

Tr_ticn ---. t_d.s_., C_ass B __ _iv_ Mat_-la_
Classlficat/cn Irrltaglng Material __ _-FI_Ie

"E" m=_=H,=_ by __ _ - spec_t_ _o_
D.O.T. Regulaticns

,--illi_I--llIIIil

D.O.T. _ Shi[:_t;_ Naris: I D.O.T. I.D. _: ..'
Metals Alloy NIDI_ I N.A.

SECTION 12. OTHER R_t_TORY C_OLS

N.A.

TELEDYNE _H CY_q_ ALKANY Date Prepared

P.O. BOX 460 - 3/27/86

ALHANY, ORSGCN 97321 \
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MATERIAL SAFETY DATA SHEET 0HS24610 _V_D_ # 2
-... .... ........... ............................................................

OCCUPATIONALHEALTH SERVICES, INC. EMERGENCYCONTACT"
450 SEVENTH AVENUE, SUITE 2407 JOHN S. BRANSFORD, JR. (615) 292-1180
NEW YORK, NEW YORK 10123
(800) 445-MSDS (212) 967-1100

SUBSTANCE IDENTIFICATION

CAS-NUMBER 7440-61-i
RTEC-NUMBER YR3490000

SUBSTANCE" URANIUM

TRADE NAMES/SYNONYMS"
URANIUM, PYROPHORIC"URANIUMI" URANIUMMETAL, PYROPHORIC"URANIUM
238:. U-238" STCC4926186" NA 9175' 0HS24610

CHEMICALFAMILY"
METAL" RADIOACTIVE

MOLECULARFORMULA: U MOLECULARWEIGHT' (238)

CERCLARATINGS(SCALE 0-3)- HEALTH=U FIRE=3 REACTIVITY=3 PERSISTENCE=3
NFPARATINGS (_CALE 0-4)' HEALTH=U FIRE=3 REACTIVITY=3

COMPONENTSANDCONTAMINANTS

COMPONENT:URANIUM PERCENT"I00

OTHERCONTAMINANTS' NONE

EXPOSURELIMIT:
URANIUM:

0.25 MG/M30SHA TWA
0.2 MG/M3ACGIH TWA; 0.6 MG/M3ACGIH STEL
0.2 MG/M3 MSHATWA.

OSHAPERMISSIBLEIONIZING RADIATION EXPOSUREIN REMSPER CALENDARQUARTER
AS SET FORTHIN 29CFR1910.96.

OVER18 YEARSOF AGE

WHOLEBODY: HEADANDTRUNK; ACTIVE
BLOOD-FORMINGORGANS;LENSOF EYES; 1.25"
OR GONADS

HANDSAND FOREARMS;FEET ANDANKLES 18.75"

SKIN OF WHOLEBODY 7.5*

* UNDERTHE AGEOF 18 YEARSA DOSEIN EXCESSOF i0 PERCENTOF THE LIMITS
SPECIFIED SHALLNOTBE PERMITTED.

THE PERMISSIBLEWHOLEBODYEXPOSURE,FOR INDIVIDUALS AT LEAST 18 YEARSOF AGE,
MAYBE EXCEEDEDPROVIDEDALL OF THE FOLLOWINGPROVISIONSARE MET"

l_I THE DOSE SHALL NOT EXCEED 3 REMS DURING ANY CALENDAR QUARTER.THE TOTAL ACCUMULATEDOCCUPATIONALDOSE TO THE WHOLE BODY SHALL NOT EXCEED
5(N-18) REMS, WHERE "N" EQUALS THE INDIVIDUAL'SAGE IN YEARS AT HIS LAST
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OF ALPHA PARTICLES PRODUCES SERIOUS BIOLOGICALDAMAGE IN THE TISSUES WITH
WHICH THE PARTICLES INTERACT.
DUE TO THE HIGH ENERGY LEVELS, INTERNALLYDEPOSITEDALPHA EMITTERS WILL

KILL CELLS IMMEDIATELYADJACENT TO THE SOURCE. CELLS DAMAGED MAY NOT
RECOVER OR BE REPAIRED. THE SPECIFIC EFFECTS OF ALPHA EMITTERS WILL
DEPEND ON THEIR CHEMICAL CHARACTERISTICS.EACH ISOTOPEWILL FOLLOW A
FAIRLY SPECIFIC BIOLOGICAL PATHWAY IN THE BODY. SOME ISOTOPESARE
CONCENTRATEDOR RETAINED IN A SPECIFIC ORGAN OR TISSUE; RATES OF M__ _ _'_ -
ELIMINATIONVARY CONSIDERABLY.
FOLLOWING INHALATION,ALPHA EMITTERS MAY OR MAY NOT BE ABSORBED,

DEPENDINGON SOLUBILITY. INSOLUBLEMATERIALS MAY REMAIN AT OR NEAR THE
SITE OF DEPOSITION,AND CONSTITUTEAN INTERNALRADIATIONHAZARD. FOR
INSTANCE,AN INSOLUBLEALPHA EMITTER, INHALEDAS AN AEROSOL, WILL BE
DEPOSITEDALONG THE TRACHEOBRONCHIALTREE. HEAVIER PARTICLESWILL BE
BROUGHT UP TO THE THROAT BY CILIARY ACTION, AND MAY THEN BE SWALLOWED.
THE LIGHTER PARTICLES MAY BE LODGED DEEP IN THE ALVEOLAR AIR SACS
AND REMAIN. THIS RETAINED MATERIAL MAY PRESENT A HAZARD TO THE LUNG. A
PORTIONOF THIS RETAINEDMATERIAL MAY BE PICKED UP BY THE LYMPHATIC
SYSTEM DRAINING THE PULMONARYREGION, AND BE STORED IN THE LYMPH NODES OF
THE LUNGS.
A SOLUBLE ALPHA EMITTER, WHEN INHALED, MAY RAPIDLY ENTER THE BLOODSTREAM

AND SEEK A PARTICULARORGAN OR TISSUE, OR BECOME ELIMINATED IN EITHER THE
URINE OR FECES. THE DAMAGE DUE TO THESE RADIOACTIVECOMPOUNDS DEPENDS ON
HOW QUICKLY THEY ARE ELIMINATED,AND THE SUSCEPTIBILITYOF THE TISSUE IN
WHICH THEY ARE STORED. A SINGLE LARGE DOSE OF RADIATIONMAY LEAD TO
RADIATIONSICKNESS.

CHRONIC EXPOSURE-THE EFFECTSOF CHRONIC EXPOSURE BY INTERNALLYDEPOSITED
ALPHA RADIATION IS DEPENDENTUPON THE DOSE AND TARGET ORGAN(S). THE
EFFECTS OF INTERNALSOURCES ARE NOT LIKELY TO CORRESPONDTO THE EFFECTS OF
COMPARABLEDOSES OF PARTIAL BODY EXTERNAL IRRADIATION.A POSSIBLE
PHENOMENON,PECULIAR TO INTERNALEMITTERS, IS THE TRANSMUTATIONEFFECT.
MANY RADIONUCLIDESMAY BE INCORPORATEDIN ESSENTIALBIOLOGICALMOLECULES
LEADING TO THE FOLLOWING EFFECTSWHEN THEY DECAY: (I) ENERGY DEPOSITION
FROM THE RADIOACTIVEPROCESS, (2) MOLECULAR DISRUPTIONDUE TO POSSIBLE
RECOIL EFFECTS,AND (3) MOLECULAR DISORIENTATIONAS A RESULT OF NUCLEAR
TRANSMUTATION.AS AN EXAMPLEOF THE THIRD CASE, A BIOLOGICALMOLECULE
SUCH AS DNA MAY BE DISRUPTEDWHEN A RADIOACTIVEELEMENT INCORPORATEDIN IT
DECAYS TO A DIFFERENT ELEMENT NOT NORMALLY FOUND IN DNA. IN SUCH A CASE,
A POINT MUTATION WOULD OCCUR. MUTATIONS ARE USUALLY DELETERIOUS.
IN GENERAL, THE EFFECTS OF CHRONIC ALPHA IRRADIATIONARE DIFFICULT TO

QUANTIFY. SOME POSSIBLE DISORDERS INCLUDELUNG CANCER, STERILITY,ANEMIA,
LEUKEMIA OR BONE CANCER. IF THE TOTAL DOSE OF RADIATION IS SUFFICIENT,
RADIATION SICKNESS MAY OCCUR, WITH THE SYMPTOMSDESCRIBED BELOW.

RADIATION SICKNESS
THE SYMPTOMSOF RADIATION SICKNESSARE DEPENDENT UPON THE DOSE, DOSE
RATE, AREA OF THE BODY AFFECTED AND THE TIME AFTER EXPOSURE.RADIATION
SICKNESS MAY RESULT FROM INTERNALOR EXTERNAL SOURCES,AND ACUTE OR CHRONIC
EXPOSURE.THE TOTAL DOSE RECEIVED IS THE DETERMININGFACTOR.
RADIATION SICKNESS HAS THREE (3) CLEARLY DEFINED SYNDROMES:THE
HEMATOPOIETIC,THE GASTROINTESTINALAND THE CEREBRAL SYNDROMES.

THE HEMATOPOIETICSYNDROME:THIS SYNDROME MAY OCCUR WHEN DOSAGES OF 200 TO
1000 RADS ARE RECEIVEDAS A WHOLE BODY DOSE. IT IS CHARACTERIZEDBY
ANOREXIA, APATHY, NAUSEA AND VOMITING,AND MAY BECOME MAXIMAL WITHIN 6 TO 12
HOURS AFTER EXPOSURE.SYMPTOMS THEN SUBSIDE, SO THAT 24 TO 36 HOURS
AFTER EXPOSURE THE SUBJECT IS ASYMPTOMATIC.DURING THIS PERIOD OF APPARENT
WELL-BEING,THE LYMPH NODES, SPLEEN AND BONE MARROW BEGIN TO ATROPHY.
THIS ATROPHY IS THE RESULT OF 2 DISTINCT PROCESSES:DIRECT
KILLING OF RADIOSENSITIVECELLS AND INHIBITIONOF NEW CELL PRODUCTION. IN
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THE PERIPHERALBLOOD,LYMPHOPENIACOMMENCESIMMEDIATELY,BECOMINGMAXIMAL
WITHIN24 TO 36 HOURS.NEUTROPENIADEVELOPSMORESLOWLY.THROMBOCYTOPENIA
MAY BE PROMINENTWITHIN3 TO 4 WEEKS.IF THE BONEMARROWDEPRESSION
PROGRESSESTO A CRITICALLEVELSUCHTHATTHE VICTIMISNOT ABLETO SEND
SUFFICIENTNUMBERSOF GRANULOCYTESAND THROMBOCYTESTO THE CIRCULATING
BLOOD,DEATHFROMOVERWHELMINGINFECTIONMAY OCCUR. MSDS # _3 _,C:l

THE GASTROINTESTINAL_YNDROME:THIS SYNDROMEOCCURSWHEN 400OR MORE RADS
_RE RECEIVEDAS A WHOLEBODYDOSE. IT ISCHARACTERIZEDBY INTRACTABLE
N_USEA,VOMITINGAND DIARRHEATHATMAY LEADTO SEVEREDEHYDRATION,
DI,IINISHEDPLASMAVOLUME,VASCULARCOLLAPSEAND DEATH.THE GASTROINTESTINAL
SYNDROMERESULTSFROMTHE INITIAL"TOXEMIA"DUE TO NECROSISOF TISSUEAND
IS PERPETUATEDBY PROGRESSIVEATROPHYOF THE GASTROINTESTINALMUCOSA.
ULTIMATELYTHE INTESTINALVILLIARE DENUDED,WITHMASSIVELOSSOF PLASMA
INTOTHE INTESTINE.REGENERATIONOF INTESTINALEPITHELIALCELLSMAY BE
POSSIBLEAFTER LARGEDOSESOF RADIATION;MASSIVEPLASMAREPLACEMENTAND
ANTIBIOTICSDURINGTHE FIRST4 TO 6 DAYSMAY KEEPTHE PATIENTALIVE UNTIL
THE EPITHELIUMREGENERATES.HOWEVER,EVENIF THE PATIENTSURVIVES,THE
RESPITEMAY BE TEMPORARY,SINCEHEMATOPOIETICFAILUREMAY ENSUE,COMMENCING
WITHIN2 OR 3 WEEKS.

WITHACUTETOTALBODYRADIATIONDOSESOF >600RADS,HEMATOPOIETICOR
GASTROINTESTINALMALFUNCTIONMAY BE FATAL.WITHRADIATIONDdSESOF <600
RADS,THE POSSIBILITYOF SURVIVALIS INVERSELYRELATEDTO THE TOTALDOSE.

THE CEREBRALSYNDROME:THIS SYNDROMEIS PRODUCEDBY EXTREMELYHIGHTOTAL
BODYDOSESOF RADIATION,USUALLY>3000RADS,AND GENERALLYCAUSES
DEATH.ITCONSISTSOF 3 PHASES:A PRODROMALPERIODOF NAUSEAAND VOMITING;
THENLISTLESSNESSAND DROWSINESSRANGINGFROMAPATHYTO PROSTRATION,
POSSIBLYCAUSEDBY NON-BACTERIALINFLAMMATIONFOCIOF THE BRAINOR THE
EFFECTSOF RADIATION-INDUCEDTOXICPRODUCTS;AND FINALLY,A MOREGENERALIZED
COMPONENTCHARACTERIZEDBY TREMORS,CONVULSIONS,ATAXIAAND DEATHWITHINA
FEW HOURS.

OTHERACUTEEFFECTS:
THE SKINIS MORESUBJECTTO RADIATIONEXPOSUREESPECIALLYTO BETAOR X-RAYS

THANOTHERTISSUE.A SLIGHTEXPOSURECAN RESULTIN ERYTHEMA,CHANGESIN
PIGMENTATION,EPILATION,BLISTERING,NECROSIS,AND ULCERATION.THE GONADS
AREALSO PARTICULARILYRADIOSENSITIVE.A SINGLEDOSEOF 30 RADSRESULTSIN
TEMPORARYSTERILITYAMONGMEN. INWOMEN,LOSSOF FERTILITYIS INDICATEDBY
LOSSOF MENSTRUATION.THE EYESARE ALSOVERYRADIOSENSITIVE;A SINGLEDOSE
OF 100 RADSMAY CAUSECONJUNCTIVITISAND KERATITIS.

DELAYEDOR CHRONICEFFECTSOF RADIATIONSICKNESS:
THE DELAYEDEFFECTSOF RADIATIONMAY BE DUE EITHERTO A SINGLELARGE

OVEREXPOSUREOR CONTINUINGLOW-LEVELOVEREXPOSURE.AMONGTHE DELAYEDEFFECTS
ARE CANCER,GENETICEFFECTS,SHORTENINGOF LIFESPAN,AND CATARACTS.
RADIATION-INDUCEDCANCERISOBSERVEDMOST FREQUENTLYINTHE HEMOPOIETIC

S_STEM,THYROID,BONE,AND SKIN.LEUKEMIAIS AMONGTHE
MOSTLIKELYFORMSOF MALIGNANCYRESULTINGFROMOVEREXPOSURETO TOTALBODY
RADIATION.BONESEEKERSCAN DAMAGETHE RADIOSENSITIVEHEMOPOIETICTISSUE
INTHE BONEMARROWAND THEYALL PRODUCEDCANCERWHEN INJECTEDINTO
LABORATORYANIMALSIN SUFFICIENTQUANTITY.LONGTERMCONTINUOUS
RADIOACTIVEMATERIALSRESIDINGINTHE LUNGMAY PRODUCECANCER.THE GONADS
AREALSO PARTICULARILYRADIOSENSITIVE.A SINGLEDOSEOF 30 RADSRESULTSIN
TEMPORARYSTERILITYAMONGMEN. INWOMEN,LOSSOF FERTILITYIS INDICATEDBY
LOSSOF MENSTRUATION.
IONIZINGRADIATIONIS KNOWNTO PRODUCEA VARIETYOF TYPESOF GENETIC

INJURYRANGINGFROMPOINTMUTATIONSTO SEVERECHROMOSOMEDAMAGESUCH
AS STRANDBREAKAGE,TRANSLOCATIONS,AND DELETIONS.MUTATIONSIN
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SOMATICCELLSMAY BE RESPONSIBLE,IN PART,FORTHE INITIATIONOF RADIOGENIC
CANCERS.IF THE GERM CELLSHAVE BEENAFFECTED,THE EFFECTSOF THE MUTATION
MAY NOT BECOMEAPPARENTUNTILTHE NEXTGENERATION,OR EVENLATER.

MSDS # 2-.5'2cl
FIRSTAID- REMOVEFROMEXPOSUREAREATO A RESTRICTEDAREA WITHFRESHAIR
AS QUICKLYAS POSSIBLE.IF BREATHINGHAS STOPPED,PERFORMARTIFICIAL
RESPIRATIONBY ADMINISTERINGOXYGEN;MOUTH-TO-MOUTHRESUSCITATIONSHOULD
BE AVOIDED,TO PREVENTEXPOSURETO THE PERSONRENDERINGFIRSTAID.
ANY EVIDENCEOF SERIOUSCONTAMINATIONINDICATESTHATTREATMENTMUSTBE
INSTITUTED.INHALATIONOF RADIOACTIVEPARTICLESMAY INDICATETHATOTHER
PARTSOF THE BODYWEREALSO CONTAMINATED,SUCHAS THE DIGESTIVETRACT,
SKINAND EYES.IF TIME PERMITS,WIPETHE FACEWITHWET FILTERPAPER,FORCE
COUGHINGAND BLOWINGOF THE NOSE.GET MEDICALATTENTIONIMMEDIATELY
(INTERNATIONALATOMICENERGYASSOCIATION#3, PG.65).

!tWARNING!!
THE VICTIMMAY BE CONTAMINATEDWITH RADIOACTIVEPARTICLES.THOROUGH
DECONTAMINATIONSHOULDBE STARTEDBEFORETHE VICTIMIS MOVEDTO THE MEDICAL
AREA.
ANY PERSONNELINVOLVEDIN RENDERINGFIRSTAID MUST BE MONITOREDFOR
RADIOACTIVITYAND THROUGHLYDECONTAMINATEDIF NECESSARY(IAEA#3, PG.65).

SKINCONTACT:
URANIUM:
RADIOACTIVE.
ACUTEEXPOSURE-THERE ISNO EVIDENCETHAT INSOLUBLEURANIUMCOMPOUNDSCAN
BE ABSORBEDTHROUGHTHE SKIN;INSOLUBLESALTSPRODUCEDNO SIGNSOF
POISONINGAFTERSKINCONTACT. URANIUMMAY IRRITATETHE SKIN.

CHRONICEXPOSURE-PROLONGEDSKINCONTACTWITH INSOLUBLEURANIUMCOMPOUNDS
SHOULDBE AVOIDEDBECAUSEOF POTENTIALRADIATIONDAMAGETO BASALCELLS.
DERMATITISHAS OCCURREDAS A RESULTOF HANDLINGSOME INSOLUBLEURANIUM
COMPOUNDS.SEE THE FOLLOWINGSECTIONSREGARDINGALPHARADIATIONAND
RADIATIONSICKNESS.

ALPHARADIATION:
ACUTEEXPOSURE-ALPHARADIATIONIS NOT USUALLYAN EXTERNALHAZARD.THESE
HEAVYPARTICLESDO NOT PENETRATETHE STRATUMCORNEUMOF THE SKIN.
THEMAJORDIFFICULTYARISESWHENTHE SURFACEOF THE SKIN IS DAMAGEDIN
SOMEWAY.WHENAN INSOLUBLEALPHAEMITTERENTERSA PUNCTUREWOUND,
LOCALCELLDAMAGEAT THE SITEOF THE WOUNDMAY OCCUR,THE SEVERITY
OF WHICHIS DEPENDENTUPONTHE DOSE.ENTRYOF A SOLUBLEALPHAEMITTER
INTOA PUNCTUREWOUND PRESENTSA DANGEROF MOREGENERALIZEDCONTAMINATION
AS THE ALPHASOURCEBECOMESSPREADTHROUGHTHE BODY.EITHERCASEMAY
RESULTINALTERATIONOF THE GENETICMATERIAL,CANCER,AND THE OTHER
SYMPTOMSOF RADIATIONSICKNESS.

CHRONICEXPOSURE-IFAN ALPHA EMITTERENTERSTHE BODYTHROUGHA WOUNDAND
BECOMESDEPOSITED,THEREIS SOMEDANGERTHAT ITSCONTINUINGDECAYCOULD
AFFECTTHE ORGANSOR TISSUESINWHICH IT ISDEPOSITED.ALPHARADIATIONIS
VERYDAMAGING;AFFECTEDCELLSMAY NOT RECOVERFROMITS EFFECTS.SUCH
LOCALIZEDIRRADIATIONOF TISSUESMAY RESULTIN GENETICCHANGESAND MAY
SUBSEQUENTLYLEADTO CANCER,OR OTHERSYMPTOMSOF RADIATIONSICKNESS.
THE EXACTEFFECTSOF AN INTERNALLYDEPOSITEDALPHAEMITTERDEPENDSON THE
NATUREOF THE ISOTOPE,AND ITSSOLUBILITY.

RADIATIONSICKNESS
THE CLINICALCOURSEOF RADIATIONSICKNESSDEPENDSUPONTHE DOSE,DOSERATE,
AREAOF THE BODYAFFECTEDAND TIMEAFTEREXPOSURE.EXTERNALAND
INTERNALRADIOACTIVITYOF ANY TYPEMAY CAUSERADIATIONSICKNESS.

RADIATIONSICKNESSHAS THREE (3)CLEARLYDEFINEDSYNDROMESWHICHARE DESCRIBED
INDETAILINTHE INHALATIONSECTION.
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FIRSTAID- REMOVEVICTIMTO A SUITABLEAREA FOR DECONTAMINATIONAS QUICKLY
AS POSSIBLE.REMOVECLOTHINGAND SHOES IMMEDIATELY.THOROUGHLYWASH THE
VICTIMWITH SOAPAND WATER,PAYINGPARTICULARATTENTIONTO THE HEAD,
FINGERNAILSAND PALMSOF THE HANDS.UPON COMPLETIONOF WASHING,MONITOR
THE VICTIMFOR RADIOACTIVITY.IT IS IMPERATIVETHAT THE SKIN SHOULDBE
DECONTAMINATEDAS QUICKLYAS POSSIBLE. MINUTESKIN INJURIESGREATLY
INCREASETHE DANGEROF ISOTOPEPENETRATIONINTOTHE VICTIM;SHAVINGSHOULD
NOT BE ATTEMPTED. IF WATER AND SOAP HAVE BEEN INADEQUATEIN REMOVING
THE RADIOACTIVECOMPOUND,DECONTAMINATINGCOMPOUNDSCONSISTINGOF
SURFACTANTSAND ABSORBENTSUBSTANCESMAY BE EFFECTIVE. COMPLEXINGREAGENTS
MAY ALSO BE OF USE. THE USE OF ORGANICSOLVENTSIS TO BE AVOIDED,AS THEY
MAY INCREASETHE SOLUBILITYAND ABSORPTIONOF THE RADIOACTIVESUBSTANCE.
SKIN CONTAMINATIONWITH RADIATIONMAY BE AN INDICATIONTHAT OTHER PARTS

OF THE BODYHAVE BEEN EXPOSED(INTERNATIONAL)ATOMICAGENCYASS0.#47PG.9;INTERNATIONALATOMICENERGYASSO. #3, PG. 62 .
!!WARNING!_

CONTAMINATEDCLOTHINGMUST BE STORED IN A METAL CONTAINERFOR LATER
DECONTAMINATIONOR DISPOSAL.THE WATER USEDTO WASH THE VICTIMMUST BE
STOREDIN METALCONTAINERSFOR LATER DISPOSAL.
ANY PERSONNELINVOLVEDIN RENDERINGFIRSTAID TO THE VICTIMMUST BE
MONITOREDFOR RADIOACTIVITYAND DECONTAMINATEDIF NECESSARY(IAEA#47,
PG.9; IAEA #3, PG.62).

EYE CONTACT:
URANIUM:
RADIOACTIVE.
ACUTE EXPOSURE-DUSTMAY BE IRRITATINGTO THE EYES.A VARIETYOF SOLUBLEAND
INSOLUBLECOMPOUNDSOF URANIUMWERE TESTEDON THE EYESOF RABBITS. THE
INSOLUBLECOMPOUNDSCAUSEDTHE MILDESTDEGREEOF INJURY. THE EFFECTSOF
EYE CONTACTWITH ANY URANIUMCOMPOUNDTENDTO BE NECROSISOF THE
CONJUNCTIVAEAND EYELIDS,AND ULCERATIONOF THE CORNEA.

CHRONICEXPOSURE-PROLONGEDEXPOSURETO URANIUMMAY PRODUCECONJUNCTIVITIS,
OR THE SYMPTOMSOF RADIATIONINJURY,SUCHAS CATARACTS. SEE THE FOLLOWING
SECTIONSREGARDINGTHE EFFECTSOF ALPHA RADIATIONON THE EYES,AND
RADIATIONSICKNESS.

ALPHA RADIATION:
ACUTEEXPOSURE-RADIATIONAFFECTSTHE EYE BY INDUCINGACUTE INFLAMMATION
OF THE CONJUNCTIVAAND THE CORNEA.THE MOST SENSITIVEPARTOF THE EYE IS
THE CRYSTALLINELENS.A LATEEFFECTOF EYE IRRADIATIONIS CATARACT
FORMATION.IT MAY BEGINANYWHEREFROM6 MONTHSTO SEVERALYEARSAFTER
A SINGLEEXPOSURE.CATARACTFORMATIONBEGINSAT THE POSTERIORPOLEOF
THE LENS,AND CONTINUESUNTILTHE ENTIRELENSHAS BEENAFFECTED.GROWTH
OF THE OPACITYMAY STOPAT ANY POINT.THE RATEOF GROWTHAND THE DEGREE
OF OPACITYARE DEPENDENTUPON THE DOSE OF RADIATION.

CHRONICEXPOSURE-REPEATEDOR PROLONGEDEXPOSURETO ALPHA RADIATIONMAY
RESULTIN CATARACTFORMATION,AS DESCRIBEDABOVE.OF THE WELL-DOCUMENTED
LATE EFFECTSOF RADIATIONON MAN, LEUKEMIAAND CATARACTSHAVE BEEN
OBSERVEDAT DOSESLOWER THANTHOSE PRODUCINGSKIN SCARRINGAND CANCEROR
BONE TUMORS.THE LENSOF THE EYE SHOULDBE CONSIDEREDTO BE A CRITICAL
ORGAN.

RADIATIONSICKNESS
THE EYESARE VERY RADIOSENSITIVE;A SINGLEDOSEOF 100 RADS MAY CAUSE
CONJUNCTIVITISAND KERATITIc

IT ISUNLIKELYTHATA DOSE SUF,ICIENTTO CAUSERADIATIONSICKNESSWOULD OCCUR
IF ONLYTHE EYESWERE IRRADIATED.HOWEVER,IF EYE DAMAGEBY IONIZING
RADIATIONOCCURS,ITMAY BE BEST TO ASSUMETHAT OTHEK PARTSOF THE BODY HAVE
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ALSO BEEN CONTAMINATED.SYMPTOMSOF RADIATIONSICKNESSARE DESCRIBED
IN THE INHALATIONSECTION.

MSDS # 25:2q_

FIRST AID- REMOVEVICTIM TO A RESTRICTEDAREAFORDECONTAMINATION,
THOROUGHLYWASH EYES WITH LARGEAMOUNTSOF WATER,OCCASIONALLYLIFTINGTHE
THE UPPER AND LOWER LIDS (APPROXIMATELY15 MINUTES).FOLLOWINGTHE WATER
TREATMENT,PROVIDEAN ISOTONICSOLUTION.DO NOT USE
EYEBATHS,RATHERPROVIDEA CONTINUOUSAND COPIOUSSUPPLYOF FLUID.
MONITORTHE VICTIMFOR RADIOACTIVITY.IF ACTIVITY IS PRESENT,REWASHTHE
EYES,AND REMONITORUNTIL LITTLEOR NO RADIOACTIVITYIS PRESENT.GET
MEDICALATTENTIONIMMEDIATELY(INTERNATIONALATOMIC ENERGYASSO. #3, PG.65;
#47, PG.35).

!_ WARNING!!
ANY WATER USED TO WASH THE VICTIMSEYES MUST BE STORED IN A METAL
CONTAINERFOR LATER DISPOSAL.ANY OTHER ARTICLESTHAT ARE USED TO
DECONTAMINATETHE VICTIMMUST ALSO BE STORED IN METAL CONTAINERSFOR LATER
DECONTAMINATIONOR DISPOSAL.
ANY PERSONNELINVOLVEDIN RENDERINGFIRSTAID TO THE VICTIMMUST BE
MONITOREDFOR RADIOACTIVITYAND DECONTAMINATEDIF NECESSARY(IAEA#3,
PG.65;#47, PG.35).

INGESTION:
URANIUM:
RADIOACTIVE/NEPHROTOXIN.
ACUTE EXPOSURE-FEEDINGSTUDIESON ANIMALS INDICATETHAT INSOLUBLEURANIUM
IS MUCH LESSTOXIC THAN SOLUBLEURANIUMCOMPOUNDS. URANIUMENTERINGTHE
BLOODSTREAMWILL BECOMESTORED IN THE BONEMARROW,BUT THE MAJORITY
WILL BECOMELODGED IN THE KIDNEY,WHICH IS THE MAJOR SITE OF TOXICITY.
MORE THAN A YEAR AND A HALF IS REQUIREDTO RID THE BODY OF AN ACCIDENTAL
HIGH DOSE OF URANIUM,AFTER WHICH TIME MEASURABLEURANIUMIS PRESENTIN
THE BONE AND KIDNEY.

CHRONICEXPOSURE-THE TOXIC ACTIONOF URANIUMRESIDESMORE IN ITS
CHEMICALACTIONON THE RENAL TUBULES,RATHERTHAN RADIATIONEFFECTS.
RATS INJECTEDWITH URANIUMMETAL IN THE FEMORALMARROW DEVELOPED
SARCOMAS,WHETHERTHIS WAS DUE TO METALLOCARCINOGENICOR RADIOCARCINOGENIC
CATIONCOULD NOT BE DETERMINED. SEE THE FOLLOWINGSECTIONSREGARDING
INGESTIONOF ALPHA EMITTERS,AND RADIATIONSICKNESS. ALSO SEE THE
FIRST AID SECTIONFOR URANIUMCOMPOUNDS.

ALPHA RADIATION:
ACUTE EXPOSURE- THE FATE OF INGESTEDALPHA EMITTERSDEPENDSON THEIR
SOLUBILITYAND VALENCE. ONCE INSIDETHE BODY, RADIONUCLIDESARE ABSORBED,
METABOLIZED,AND DISTRIBUTEDTHROUGHOUTTHE TISSUESAND ORGANSACCORDING
TO THE CHEMICALPROPERTIESOF THE ELEMENTSAND COMPOUNDSIN WHICH THEY
EXIST. THEIR EFFECTSON ORGANSOR TISSUESDEPENDON THE TYPE AND ENERGY
OF THE RADIATIONAND RESIDENCETIME.
RADIOACTIVEISOTOPESARE ELIMINATEDFROM THE BODY THROUGHVARIOUS

CHANNELS. ISOTOPESTHAT ARE OF LITTLEOR NO SOLUBILITYARE
ELIMINATEDTHROUGHTHE LIVERAND DIGESTIVESYSTEM.SOLUBLEISOTOPESWHICH
HAVE BEEN ABSORBEDINTOTHE BODY ARE ELIMINATEDIN THE URINE.
ISOTOPESARE MOST READILYREMOVEDFROM NERVEAND MUSCLETISSUE,AND MUCH
MORE SLOWLY FROMTHE KIDNEYSAND THE CELLS OF THE RETICULO-ENDOTHELIAL
SYSTEM,AND MOST SLOWLYOF ALL FROM THE BONES. IN THE LYMPH NODES,
RADIOACTIVEISOTOPESARE RETAINEDFOR A COMPARITIVELYLONG PERIOD.
PHYSIOLOGICALCONDITIONAND AGE OF THE PERSON,AS WELL AS THE TOTAL
QUANTITYOF THE ISOTOPESDETERMINESTHE ELIMINATIONRATE.
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WHILE BEING ELIMINATED,ALPHA EMITTERSMAY DECAY, IRRADIATINGTHE TISSUE
ALONG ANY OF THE ABOVE ELIMINATIONROUTESWITH HIGH ENERGYRADIATION.
THE EXTENTTO WHICH THIS OCCURSIS DEPENDENTUPON THE PHYSICALAND
BIOLOGICALHALF-LIFEOF THE RADIONUCLEOTIDE.HIGH DOSES OF RADIATION
DELIVEREDTO ANY TISSUEWILL RESULTIN DAMAGE,AND MAY LEADTO THE
SYMPTOMSOF RADIATIONSICKNESS,OR THE LONG TERM EFFECTSDESCRIBEDIN THE
SECTIONON RADIATIONSICKNESS.

CHRONICEXPOSURE-REPEATEDOR PROLONGEDINGESTIONOF ALPHA EMITTERSMAY
LEADTO RADIATIONSICKNESS,OR DELAYEDEFFECTSOF RADIATIONEXPOSURE,

AS DESCRIBEDIN THAT SECTION. MSDS # _-,- _p_c-f_ .
RADIATIONSICKNESS

THE SYMPTOMSOF RADIATIONSICKNESSDEPENDSUPON THE DOSE RECEIVED.IT MAY
RESULTFROMACUTE OR CHRONICEXPOSURETO ANY FORMOF RADIATION.THE SYMPTOMS
ARE DESCRIBEDIN THE INHALATIONSECTION.

FIRSTAID FOR URANIUMCOMPOUNDS:
ALTHOUGHCHELATINGAGENTSACT ON URANIUM,THEY SHOULDNOT BE USED BECAUSE
THE INCREASEDMIGRANTFRACTIONLEADSTHROUGHRENAL PRECIPITATIONTO A
GREATERKIDNEYBURDENTHAN WOULD BE RECEIVEDIF THERE WERE NO TREATMENT
AT ALL; THERE IS THUS THE RISKOF SERIOUSTOXIC NEPHRITIS. THE BASIC
TREATMENTSHOULDBE ADMINISTRATIONOF A BICARBONATEDSOLUTIONGIVEN LOCALLY

AND IN INTRAVENOUSPERFUSION(ONEBOTTLEOF 250 ML AT I_ _ FROM IAEASAFETYSERIES# 47 - MANUALON EARLYMEDICALTREATMENTv, ,vSSIBLE
RADIATIONINJURY-1978. PG. 28.

FIRSTAID: IN THE CASE OF INGESTIONOF RADIOACTIVESUBSTANCES,THE MOUTH
SHOULDBE RINSEDOUT IMMEDIATELYAFTER THE ACCIDENT,CARE BEING TAKEN NOT
TO SWALLOWTHE WATER USED FOR THIS PURPOSE. VOMITINGSHOULDBE INDUCED
EITHERMECHANICALLY,OR WITH SYRUPOF IPECAC. DO NOT INDUCEVOMITINGIN
AN UNCONSCIOUSPERSON.LAVAGEMAY BE USEFUL.CARE SHOULDBE TAKEN TO
AVOID ASPIRATION.THE VOMITUSAND LAVAGEFLUIDSSHOULDBE SAVED FOR
EXAMINATIONAND MONITORING.FURTHERACTIONDEPENDSON THE NATUREOF THE
RADIOACTIVESUBSTANCE.GET MEDICALATTENTIONIMMEDIATELY(INTERNATIONAL
ATOMICENERGYASSO. #47, PG.9; #3, PP.59AND 66}.

!!WARNING!!
THE GASTRICFLUIDSAND FLUIDSUSED FOR LAVAGEMUST BE STOREDIN METAL
CONTAINERSFOR LATERDISPOSAL.THE VICTIMMUST BE MONITOREDFOR
RADIOACTIVITYAND DECONTAMINATED,IF NECESSARY,BEFOREBEINGTRANSPORTEDTO
A MEDICALFACILITY.
ANY PERSONNELINVOLVEDIN RENDERINGFIRSTAID TO THE VICTIMMUST BE
MONITOREDFOR RADIOACTIVITYAND DECONTAMINATEDIF NECESSARY(IAEA#47,
PG.9; #3, PP. 59 AND 66}.

ANTIDOTE:
THE FOLLOWINGANTIDOTEHAS BEEN RECOMMENDED.HOWEVER,THE DECISIONAS TO
WHETHERTHE SEVERITYOF POISONINGREQUIRESADMINISTRATIONOF ANY ANTIDOTEAND
ACTUALDOSE REQUIREDSHOULDBE MADE BY QUALIFIEDMEDICALPERSONNEL.

THERE IS NO ANTIDOTEFOR RADIATIONSICKNESS. TREATMENTSHOULDBE
SYMPTOMATICAND SUPPORTATIVE,REGARDLESSOF THE DOSE RECEIVED. IN ALL CASES,
MEDICALATTENTIONSHOULDBE OBTAINEDIMMEDIATELY.

REACTIVITYSECTION

Q
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REACTIVITY:
URANIUM:
CLEAN URANIUMTURNINGSOR CHIPS OXIDIZEREADILYIN AIR. IF CONFINED IN
A CONTAINERWITHOUTAIR MOVEMENT,THEY CAN IGNITESPONTANEOUSLY.MOISTURE
INCREASESTHIS REACTIVITY.

URANIUMTURNINGSSTORED IN WATER WILL HYDRIDEAND IGNITEDURING WARM WEATHER

INCOMPATIBILITIES:

URANIUM: MSDS # 252qCHLORINE'VIOLENTREACTION ....
AIR: VIOLENTREACTION
FLUORINE:VIOLENTREACTION
NITRICACID: REACTS EXPLOSIVELYqR WITH THE FORMATIONOF AN EXPLOSIVESURFACE
COATINGOR RESIDUE

NITROGENOXIDE" IGNITES
DINITROGENTETRAOXIDE:EXPLODESOR FORMS AN EXPLOSIVESURFACECOATINGOR
RESIDUE

SELENIUM:REACTSVIOLENTLYOR INCANDESCES
SULFUR:REACTSVIOLENTLYOR INCANDESCES

. WATER:VIOLENTREACTIONHAZARD
AMMONIA:REACTSVIOLENTLYOR INCANDESCESAT DULL RED HEAT
BROMIUMTRIFLUORIDE:VIOLENTREACTION
TRICHLOROETHYLENE:VIOLENTREACTION
NITRYLFLUORIDE:VIOLENTREACTIONOR GLOWINGOR WHITE INCANDESCENCE
CARBONDIOXIDE:AT 750 C INTERACTIONIS SO RAPID THAT IGNITIONWILL OCCUR WITH
THE FINELYDIVIDEDMETAL,AND AT 500 C THE I_ASSIVEMETAL WILL IGNITE.

CARBONTETRACHLORIDE:USE OF A CARBONTETRACHLORIDEFIRE EXTINGUISHERON A
SMALL URANIUMFIRE LED TO AN EXPLOSION.

CHLORINE:IGNITESAT 150-180C
BROMINEVAPOR: IGNITESAT 210-240C
IODINEVAPOR: IGNITESAT 260 C
ACIDS:REACTSWITH LIBERATIONOF HYDROGENAND FORMATIONOF SALTS OF
TETRAVALENTURANIUM.

DECOMPOSITION:
THERMALDECOMPOSITIONMAY RELEASETOXIC AND/ORHAZARDOUSGASES.

POLYMERIZATION:
NO DATA AVAILABLE.

CONDITIONSTO AVOID

MAY IGNITEITSELFIF EXPOSEDTO AIR. MAY BURN RAPIDLYWITH FLARE-BURNING
EFFECTAND RE-IGNITEAFTER FIRE IS EXTINGUISHED.

SPILLSAND LEAKS

SOIL-RELEASE:
DO NOT HANDLE PACKAGESWITHOUTFULL PROTECTIVEEQUIPMENT.

OCCUPATIONAL-SPILL:
DO NOT TOUCH DAMAGEDCONTAINERSOR SPILLEDMATERIAL.DAMAGETO OUTER
CONTAINERMAY NOT AFFECT PRIMARYINNER CONTAINER.FOR SMALL LIQUIDSPILLS,
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fAKEUP WITH SAND, EARTH OR OTHER ABSORBENTMATERIAL.FOR LARGE SPILLS,DIKE
FAR AHEAD OF SPILL FOR LATER DISPOSAL.KEEP UNNECESSARYPEOPLEAT LEAST
150 FEET UPWIND;GREATERDISTANCESMAY BE NECESSARYIF ADVISEDBY QUALIFIED
RADIATIONAUTHORITY.ISOLATEHAZARDAREA AND DENY ENTRY. ENTER SPILL AREA
ONLY TO SAVE LIFE; LIMIT ENTRY TO SHORTESTPOSSIBLETIME. DETAINUNINJURED
PERSONSAND EQUIPMENTEXPOSEDTO RADIOACTIVEMATERIALUNTIL ARRIVALOR
INSTRUCTIONOF QUALIFIEDRADIATIONAUTHORITY.DELAY CLEANUPUNTIL ARRIVAL
OR INSTRUCTIONOF QUALIFIEDRADIATIONAUTHORITY.

.........,.........................................................2- 2q
PROTECTIVEEQUIPMENTSECTION

VENTILATION:
AT A MINIMUM,PROVIDELOCAL EXHAUSTOR PROCESSENCLOSUREVENTILATION.
DEPENDINGUPON THE SPECIFICWORKPLACEACTIVITYAND THE RADIOACTIVITYOF
THE ISOTOPE,A MORE STRINGENTVENTILATIONSYSTEMMAY BE NECESSARYTO COMPLY
WITH EXPOSURELIMITSSET FORTH BY LAW (IOCFR20.I03).

ONE METHODOF CONTROLLINGEXTERNALRADIATIONEXPOSUREIS TO PROVIDEADEQUATE
SHIELDING.THE ABSORBINGMATERIALUSED AND THE THICKNESSREQUIREDTO
ATTENUATETHE RADIATIONTO ACCEPTABLELEVELSDEPENDSON THE TYPE OF
RADIATION,ITS ENERGY,THE FLUX AND THE DIMENSIONSOF THE SOURCE.

ALPHA PARTICLES-FOR THE ENERGYRANGE OF ALPHA PARTICLESUSUALLYENCOUNTERED,
A FRACTIONOF A MILLIMETEROF ANY ORDINARYMATERIAL IS SUFFICIENTFOR
ABSORBANCE.THIN RUBBER,ACRYLIC,STOUT PAPER,OR CARDBOARDWILL SUFFICE.

BETA PARTICLES-BETA PARTICLESARE MORE PENETRATINGTHAN ALPHA,AND REQUIRE
MORE SHEILDING.MATERIALSCOMPOSEDMOSTLY OF ELEMENTSOF LOW ATOMIC NUMBER
SUCHAS ACRYLIC,ALUMINUMAND THICK RUBBERARE MOST APPROPRIATEFOR THE
ABSORPTIONOF BETA PARTICLES.FOR EXAMPLE,I/4 INCH OF ACRYLICWILL
ABSORBALL BETA PARTICLESUP TO I MEV. WITH HIGH ENERGYBETA RADIATIONFROM
LARGE SOURCES,BREMSSTRAHLUNG(X RAY PRODUCTION)CONTRIBUTIONMAY BECOME
SIGNIFICANTAND IT MAY BE NECESSARYTO PROVIDEADDITIONALSHEILDINGOF
HIGHATOMIC WEIGHTMATERIAL,SUCH AS LEAD, TO ATTENUATETHE BREMSSTRAHLUNG
RADIATION.

GAMMARAYS- THE MOST SUITABLEMATERIALSFOR SHIELDINGGAMMA RADIATION
ARE LEADAND IRON.THE THICKNESSREQUIREDWILL DEPENDON WHETHERTHE SOURCE
IS PRODUCINGNARROW OR BROAD BEAM RADIATION.PRIMARYAND SECONDARY
PROTECTIVEBARRIERSMAY BE REQUIREDTO BLOCK ALL RADIATION.

RESPIRATOR:
OSHA REQUIREDRESPIRATORYPROTECTIONFOR URANIUMAND INSOLUBLECOMPOUNDS
(AS URANIUM): ONLY NIOSH OR MSHA APPROVEDEQUIPMENTSHOULDBE USED.

PARTICULATECONCENTRATION MINIMUMPROTECTION
2.5 MG/M3 OR LESS -ANY FUME RESPIRATOROR HIGH EFFICIENCY

PARTICULATEFILTERRESPIRATORAPPROVED
FOR RADON DAUGHTERSOR RADIONUCLIDES.
-ANY SUPPLIED-AIRRESPIRATOR.
-ANY SELF-CONTAINEDBREATHINGAPPARATUS

12.5MG/M3 OR LESS -A HIGH EFFICIENCYPARTICULATEFILTER
RESPRIATORWITH A FULL FACEPIECE.
-ANY SUPPLIED-AIRRESPIRATORWITH A
FULL FACEPIECE,HELMET OR HOOD.
-ANY SELF-CONTAINEDBREATHINGAPPARATUS
WITH A FULL FACEPIECE.

30 MG/M3 OR LESS -A POWEREDAIR-PURIFYINGRESPIRATOR
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WITH A FULL FACEPIECEAND
HIGH-EFFICIENCYPARTICULTEFILTER.
-A TYPE-C SUPPLIED-AIRRESPIRATORWITH
A FULL FACEPIECEOPERAFED IN
PRESSURE-DEMANDOR OTHER POSITIVEMODE
OR WITH A FULL FACEPIECE,HELMETOR
HOOD OPERATEDIN CONTINUOUS-FLOWMODE.

GREATERTHAN 30 MG/M3 -SELF-CONTAINEDBREATHINGAPPARATUS
OR ENTRYAND ESCAPE FROM WITH A FULL FACEPIECEOPERATEDIN
UNKNOWNCONCENTRATIONS PRESSURE-DEMANDOR OTHER POSITIVE _v_SD_ # 2_-'c_-

PRESSUREMODE.
-A COMBINATIONRESPIRATORWHICH INCLUDE
A TYPE-C SUPPLIED-AIRRESPIRATORWITH
A FULL FACEPIECEOPERATED IN
PRESSURE-DEMANDOR OTHER POSITIVE
PRESSUREOR CONTINUOUSMODE AND AN
AUXILIARYSELF-CONTAINEDBREATHING
APPARATUSOPERATED IN PRESSURE-DEMAND
OR OTHER POSITIVEPRESSUREMODE.

FIRE FIGHTING -A HIGH EFFICIENCYPARTICULATEFILTER
RESPIRATOR.
-ANY ESCAPESELF-CONTAINEDBREATHING
APPARATUS.

THIS INFORMATIONFROM THE OSH#/NIOSHGUIDELINES,SEPTEMBER,1978.

RECOMMENDEDRESPIRATORSSHOULDPROVIDEPROTECTIONFOR THE RESPIRATORY
TRACTAGAINSTMOST OF THE RADIOACTIVEPARTICLESENCOUNTEREDIN THE WORK
PLACE.THESE RESPIRATORSWILL NOT OFFER PROTECTIONAGAINSTBETA AND GAMMA
RADIATION,BUT MAY BLOCK ALPHA PARTICLES. FROM IOCFR20.103APPENDIXA.
RESPIRATORYEQUIPMENTMUST BE CERTIFIEDBY NIOSH/MSHA.

TYPE 'C' SUPPLIED-AIRRESPIRATORWITH A FULL FACEPIECEOPERATEDIN
PRESSURE-DEMANDOR OTHER POSITIVEPRESSUREMODE OR WITH A FULL FACEPIECE,
HELMETOR HOOD OPERATEDIN CONTINOUS-FLOWMODE.

SELF-CONTAINEDBREATHINGAPPARATUSWITH A FULL FACEPIECEOPERATEDIN
PRESSURE-DEIVLANDOR OTHER POSITIVEPRESSUREMODE.

FOR FIREFIGHTINGAND OTHER IMMEDIATELYDANGEROUSTO LIFE OR HEALTHCONDITIONS:

SELF-CONTAINEDBREATHINGAPPARATUSWITH FULL FACEPIECEOPERATEDIN
PRESSURE-DEMANDOR OTHER POSITIVEPRESSUREMODE.

SUPPLIED-AIRRESPIRATORWITH FULL FACEPIECEAND OPERATEDIN PRESSURE-DEMAND
OR OTHER POSITIVEPRESSUREMODE IN COMBINATIONWITH AN AUXILIARY
SELF-CONTAINEDBREATHINGAPPARATUSOPERATEDIN PRESSURE-DEMANDOR OTHER
POSITIVEPRESSUREMODE.

CLOTHING:

DIPOSABLEOVERGARMENTS,INCLUDINGHEAD COVERINGSAND FOOT COVERING,SHOULDBE
WORN BY ANY EMPLOYEEENGAGEDIN HANDLINGANY RADIACTIVESUBSTANCE.THESE
GARMENTSARE ALSO RECOMMENDEDEVEN IF THE EMPLOYEEIS WORKINGWITH A "GLOVE
BOX"CONTAINMENTSYSTEM. CERTAINCLOTHINGFIBERSMAY BE USEFUL IN DOSIMETRY

o
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SO CLOTHINGSHOULDBE KEPT.
IN THE EVENT OF AN ACCIDENT,LARGE SCALE RELEASEOR A LARGE SCALE CLEAN-UP
FULL PROTECTIVECLOTHINGWILL BE NECESSARY.

GLOVES:
EMPLOYEEMUST WEAR APPROPRIATEPROTECTIVEGLOVESTO PREVENTCONTACTWITH THIS
SUBSTANCE.

WARNINGI
USED GLOVESMAY PRESENTA RADIATIONHAZARD AND SHOULDBE DISPOSEDOF
AS RADIOACTIVEWASTE.

EYE PROTECTION" MSD_ _ 2_c]._
EMPLOYEEMUST WEAR APPROPRIATEEYE PROTECTIONTHAT WILL NOT ALLOW THE
INTRODUCTIONOF PARTICLESINTOTHE EYES. CONTACTLENSESSHOULDNOT BE WORN.

CLOTHING,GLOVE,AND EYE PROTECTIONEQUIPMENTWILL PROVIDEPROTECTION
AGAINSTALPHA PARTICLES,AND SOME PROTECTIONAGAINSTBETA PARTICLES,DEPENDING
ON THICKNESS,BUT WILL NOT SHIELDGAMMA RADIATION.

AUTHORIZEDBY- OCCUPATIONALHEALTHSERVICES,INC.

CREATIONDATE: 09/23/86 REVISIONDATE: 11/17/89
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MSDS .# 257-.cl,,

PHYSICALDATA

DESCRIPTION:GRAYISHWHITE,DENSE,SILVERY,RADIOACTIVESOLID THAT IS
STRONGLYELECTROPOSITINE.ON VIGOROUSSHAKINGTHE METALLICPARTICLES
EXHIBITLUMINISCENCE.IT IS DUCTILEAND MALLEABLEAND IGNITESSPONTANEOUSLY
IN AIR.

BOILINGPOINT: 6904 F (3818C) MELTINGPOINT: 2070F (1132C)

SPECIFICGRAVITY: 19.0 SOLUBILITYINWATER: INSOLUBLE

OTHERSOLVENTS (SOLVENT- SOLUBILITY)"
SOLUBLEIN ACETONE,IN ACIDS AND INSOLUBLEIN ALKALIES
AND ALCOHOL.

OTHERPHYSICALDATA
NATURALURANIUMIS 99.27% U-238,WHICH HAS A HALF-LIFEOF 4.51 E 9 YEARS,
AND DECAYSBY ALPHA EMISSION.
...............................................--.....--..-.......-- ....... .. ....

FIREAND EXPLOSIONDATA

FIREAND EXPLOSIONHAZARD
DANGEROUSFIREHAZARDWHEN EXPOSEDTO HEAT OR FLAME.

DANGEROUSEXPLOSIONHAZARDWHEN EXPOSEDTO HEAT OR FLAME.

FLASHPOINT: FLAMMABLESOLID

FIREFIGHTINGMEDIA:
DRY CHEMICAL,CARBONDIOXIDE,HALON,WATER SPRAYOR STANDARDFOAM
(1987EMERGENCYRESPONSEGUIDEBOOK,DOT P 5800.4).

FOR LARGERFIRES,USE WATER SPRAYOR FOG (FLOODINGAMOUNTS)
(1987EMERGENCYRESPONSEGUIDEBOOK,DOT P 5800.4).

FIREFIGHTING:
MOVECONTAINERSFROM FIREAREA IF POSSIBLE.COOL FIRE-EXPOSEDCONTAINERSWITH
WATERFROM SIDEUNTILWELL AFTER FIRE ISOUT. STAYAWAY FROMSTORAGETANK ENDS
(1987EMERGENCYRESPONSEGUIDEBOOK,DOT P 5800.4,GUIDE PAGE65).

DO NOT MOVEDAMAGEDCONTAINERS.MOVE UNDAMAGEDCONTAINERSOUT OF FIREZONE.
FOR MASSIVEFIRE IN STORAGEAREA, USE UNMANNEDHOSE HOLDEROR MONITORNOZZLES.
FIGHTFIREFROMMAXIMUMDISTANCE.STAYAWAY FROMSTORAGETANK ENDS (1987
EMERGENCYRESPONSEGUIDEBOOK,DOT P 5800.4,GUIDE PAGE63).

CONTACTTHE LOCAL,STATE,OR DEPARTMENTOF ENERGYRADIOLOGICALRESPONSETEAM.
USE SUITABLEAGENT FOR SURROUNDINGFIRE.COOL CONTAINERSWITH FLOODING
AMOUNTSOF WATER,APPLY FROMAS FAR A DISTANCEAS POSSIBLE.AVOID BREATHING
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DUSTSOR VAPORS,KEEP UPWIND.KEEP UNNECESSARYPEOPLEOUT OF AREA UNTIL
DECLAREDSAFE BY RADIOLOGICALRESPONSETEAM.

..................................................................... M.._s.o.s 2
TRANSPORTATION

DEPARTMENTOF TRANSPORTATIONHAZARDCLASSIFICATION49CFR172,101:
RADIOACTIVEMATERIAL

DEPARTMENTOF TRANSPORTATIONLABELINGREQUIREMENTS49CFR172.101AND SUBPARTE:
RADIOACTIVEAND FLAMMABLESOLID.

DEPARTMENTOF TRANSPORTATIONPACKAGINGREQUIREMENTS:49CFR173.418
EXCEPTIONS:NONE

TOXICITY

URANIUM:
CARCINOGENSTATUS:NONE.
THE TOXICITYOF URANIUMMETAL HAS NOT BEEN QUANTIFIED. URANIUMMAY BE A

SKIN,EYE,AND MUCOUSMEMBRANEIRRITANT,AS WELL AS A NEPHROTOXIN.URANIUM
METAL USUALLYDOES NOT CONSTITUTEAN EXTERNALRADIATIONEXPOSUREHAZARDSINCE
IT EMITS_tAINLYALPHA-RADIATIONAT A LOW ENERGYLEVEL.IT MAY CONSTITUTEAN
INTERNALRADIATIONHAZARDIF IT IS ABSORBEDINTOTHE BODY,THUS DELIVERING
ALPHA EMISSIONONTO TISSUESIN WHICH IT IS STORED.

HEALTHEFFECTSAND FIRSTAID

INHALATION:
URANIUM:
RADIOACTIVE/NEPHROTOXIN.30 MG/M3 IMMEDIATELYDANGEROUSTO LIFEAND HEALTH.
ACUTE EXPOSURE-URANIUMMAY ENTERTHE BODYTHROUGHINHALATIONOF FINE
PARTICLESTHAT ARE APPROXIFtATELYI MICRON IN DIAMETER.URANIUMPOISONING
IS CHARACTERIZEDBY GENERALIZEDHEALTH IMPAIRMENT.IT MAY CAUSE CHANGESIN
THE KIDNEYS,LIVER,LUNGS,AND CARDIOVASCULAR,NERVOUS,AND HEMOPOIETIC
SYSTEMS,AND DISORDERSOF PROTEINAND CARBOHYDRATEMETABOLISM.SYMPTOMS
MAY INCLUDEOLIGURIA,HEMATURIA,ALBUMINURIA,AND JAUNDICE.

CHRONICEXPOSURE-WORKERSEXPOSEDTO HIGH AVERAGELEVELSOF URANIUMDUST
IN A PLANTAT OAK RIDGEHAVE NOT HAD INCREASEDMORTALITYRATES FROM LUNG
CANCER,LEUKEMIA,BONE CANCER,OR DISEASESOF THE RESPIRATORYAND
GENITOURINARYSYSTEMS. LUNGCANCER IN URANIUMMINERS IS PROBABLYTHE
RESULTOF INHALATIONOF RADONDAUGHTERSFOUND IN THESEMINES. CHRONIC
POISONINGGIVESCHEST FINDINGSOF PNEUMOCONIOSIS,PRONOUNCEDBLOODCHANGES
AND GENERALIZEDINJURY. CANCEROF LYMPHATICAND BLOOD FORMINGTISSUES
MAY RESULT. SEE THE FOLLOWINGSECTIONSREGARDINGTHE EFFECTSOF
INHALATIONOF AN ALPHA EMITTER,AND RADIATIONSICKNESS.

ALPHARADIATION:
ACUTE EXPOSURE-ALPHA RADIATIONEMITTEDFROMRADIONUCLIDESHAS WELL-DEFINED
AND CHARACTERISTICENERGIES.AS IT IS DOUBLYCHARGEDHELIUM IONS,WHICH
MOVE RELATIVELYSLOWLY,IT IS DENSELYIONIZINGWITH VERY HIGH ENERGY,BUT
HAS EXTREMELYLIMITEDPENETRATION.THE HIGH ENERGYAND SHORT PATH LENGTH
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BIRTHDAY.
(3) THE EMPLOYER MAINTAINS ADEQUATE PAST AND CURRENT EXPOSURE RECORDS WHICH

SHOW THAT THE ADDITION OF SUCH A DOSE WILL NOT EXCEED THESE AMOUNTS.

LIMITS FOR URANIUM COMPOUNDS - FROM IOCFR.I03APPENDIX B, PAGE 281.'
THESE ARE AIRBORNE CONCENTRATIONS IN MICROCURIES FOR THE QUARTER (13 WEEKS):

PERSONS OVER 18 PERSONS YOUNGER T_AN 18URANIUM-230 \soLustE o.189 o.o189....
INSOLUBLE 0.063 0 0063........

URANIUM-232 MSD$ # 232ci
SOLUBLE 0.063 0.0063
INSOLUBLE 0.019 0.0019

URANIUM-233
SOLUBLE 0.315 0.0315
INSOLUBLE 0.063 0.0063

URANIUM-234
SOLUBLE 0.378 0.0378
INSOLUBLE 0.063 0.0063

URANIUM-235
SOLUBLE 0.315 0.0315
INSOLUBLE 0.063 0.0063

URANIUM-236
SOLUBLE 0.378 0".0378
INSOLUBLE 0.063 0.0063

URANIUM-238
SOLUBLE 0.044 0.0044
INSOLUBLE 0.063 0.0063

URANIUM-240
SOLUBLE 12.600 1.2600
INSOLUBLE 12.600 1.2600

URANIUM-NATURAL
SOLUBLE 0.063 0.0063
INSOLUBLE 0.063 0.0063

FROM IAEA # 9 - ANNUAL LIMITS ON INTAKES (ALl) 1982 - IN BECQUERELS (BQ)
TO OBTAIN CURIES (CI), DIVIDE BY 3.7 E 10.

ORAL INHALATION
A B A B C

URANIUM-230 I E 5 2 E 6 2 E 4 I E 4 I E 4
URANIUM-231 2 E 8 2 E 8 3 E 8 2 E 8 2 E 8
URANIUM-232 8 E 4 2 E 6 8 E 3 I E 4 3 E 2
URANIUM-233 4 E 5 7 E 6 4 E 4 3 E 4 I E 3
URANIUM-234 4 E 5 7 E 6 5 E 4 3 E 4 I E 3
URANIUM-235 5 E 5 7 E 6 5 E 4 3 E 4 2 E 3
URANIUM-236 5 E 5 8 E 6 5 E 4 3 E 4 I E 3
URANIUM-237 6 E 7 6 E 7 i E 8 6 E 7 6 E 7
URANIUM-238 5 E 5 8 E 6 5 E 4 3 E 4 2 E 3
URANIUM-239 2 E 9 2 E 9 7 E 9 6 E 9 6 E 9
URANIUM-240 5 E 7 5 E 7 I E 8 I E 8 9 E 7

NOTATION SUCH AS "I E 6" MEANS "ONE TIMES TEN TO THE SIXTH".

A. FOR WATER-SOLUBLE INORGANICCOMPOUNDS OF URANIUM (HEXAVALENT URANIUM).
B FOR RELATIVELY INSOLUBLE COMPOUNDS SUCH AS UF4, U02, U308, IN WHICH THE

URANIUM IS USUALLY TETRAVALENT.
C. UF6, UO2F2, UO2(N03)2.
D. U03, UF4, UCL4.
E. U02, U308.
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_'_orl _EHF-EH_ T'T'E ;'_..'._ "-,. _3, :'.:.:'0 ?: "_

' MSDS#_zo/_
Material Safely Data Sl_eel U.S, Department of Labor /7.%
May b,e use(I Io comi_ty witl't OccuOaUon=l Sefety incl Hellth Adm;ni=tr=cron
O_HA's Haz=t(:l Commun_cllton $1anclarcI, (Non-Mind|tory Form)

29 CFR 1910.1200, Standard r_ust b_ Form ApprOvlld
conSulteCI for Spa:lie requirementS, OMB No. 1218-0072

,,Ti=.,"u.4 ............. FNo'..............
ABSORBS-IT (ProductCode_01037) _ _io,,,_is,,_/,_._e,_,=,_u=a_,_,_,___,_;_,,:,-,,,,- = In III ' I m I II I I __ lm

Sectlon I

Manu_c_u¢_'i Nan_e ....... ' ....... I Emli_tr_ telel_h_'_e ,','um_t - ' '_

EXCEL-MINERAL COt,IPANY,.i,N.C.. ! (80S) 687.-5321
,t,_t_U (Nur_t_t. _t_t. C,_/, _'_f_. _ Z.iP _) I T_leot_e N_ml_tt for Inlorm_tiOn
Ill S. La Ratera Lane, Goleta, CA 93117 I (805) 683-5321........

j _}6le Preterit_'.0. Box 878 0ctob_r,,,,_0, 1_88

} Signature OI Pt_:_,e.r (_#¢w14/)C.A _ .........
Section II -,- HezardOul Ingrecllentsllden¢lty Information _ "

- , - -- L .- ....... _c;__ _ - i i................... C_,_L_ei-
HMlirOou_ C_m_:x_nlt_lI (Sl:)l_i_w_Chlm,c,tl Identity; Common NIm_Ks)) OSH,A PEt, AOOIH TLV _e.',omrneneed th (e,#_w'_,ltl

sedlmentary opal_clay .-.- Based on.PEL/TLV for crvsta111ne__sil_c,__,_

. a natu.ra]eart_,.materlalqontainip9- r_sojr_bXe du_t_exposure _hcu'ld _e_._aint_!S_d

on the averaqe of less than I0_, below I m_/m3

_crTs,ta]Iine silica
- • w_Tl'le _'#'g'ln(_ Umtf Velue._ml We,ghte,,J Aver_J (TI.'I.

( S102:CAS #148086071 ?wx)-_h_,m_,..,;_,._ _v_,=l*:=_¢_mr..,on,_or, no,m=_
..... $._our wockCl|y snd = iO.hout work'welW, to whicR _IItN all "

......... . __. _,3'Wm rr_y be nil_tt_ ex;x_:_, ¢fsya_et Clay,w_ttcw,tt acreese

• "Tl'Irlllhold Liml& Vtluel fOP Che_ll¢lll _ubttilnCill In the 'dnr_

............ [n%Fr_;_n_ ;___._ =_ _-_,;:_. ,_._._." ;_."_,_Fi_a '41

ii i ._ • IlL --- _ ...... , -- - -- I II I

Section III --Physical/Chemllal Cha_cterlstlcs

NIA 2,2
v_, p_Tm'W.{r_. Hg) ..... -_'M*i,r_Po,nt ..... "

N/A _/A
VI_XW'Oen_'y (AIR i-i) ..... E,epora=k_n Rill ......

........ NIA . (Su__.j,t,. _)........ _(/A
_ul_ laW_¢_

Less than I._,".
__ , _ -, ,_, , _.

_=,_-. _ Od_

-,,- ,, Buff qranular ml,ner_! - od,orless ..........
Se¢tlon IV -- Fire and ExplosionHazardClaim

'P_ P_m {M.thoclU_; " - I FkmT_ml_leUml= ............ I"'_1 , - ''1' UEL ....Non-fIammabIe t_on-fIam.nabI• ......

N/A (prgduG.titself nley be used as an extlrlqu!__.her)

_one

Un_W Rre _ _ Hm,M.'¢_

None

, -- i ....

IRel}foduce k_caily) 08HA 17d, 54pt. 19B._
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PAGE i

0HS22900
MATERIAL SAFETY DATA SHEET

OCCUPATIONAL HEALTH SERVICES, INC. FOR EMERGENCY SOURCE INFORMATION
II WEST 42ND STREET, 12TH FLOOR CONTACT: 1-615-366-2000

NEW YORK, NEW YORK 10036 .,,,_.)
l- 800- 445-MSDS (1- 800-445-6737) OR
 - 12-789- 53s  $DS #

SUBSTANCE IDENTIFICATION

CAS -NUMBER 127-18-4

SUBSTANCE : TETRACHLOROETHYLENE

TRADE NAMES/SYNONYMS :
ETHENE, TETRACHLORO-; ETHYLENE, TETRACHLORO-; ANKILOSTIN; DIDAKEN; NEMA;
ETHYLENE TETRACHLORIDE; PERCHLOROETHYLENE; PERC; PERCHLOROETHENE; PERCLENE;

i, I, 2,2-TETRACHLOROETHYLENE; TETRACAP; TETRACHLOROETHENE ; PCE ; RCRA U210 ;
NCI-C04580; ENT 1,860; STCC 4940355; UN 1897; C2CL4; 0HS22900

CHEMICAL FAMILY :
HALOGEN COMPOUND, ALIPHATIC

MOLECULAR FORMULA: CL2 -C- C- CL2 -

MOLECULAR WEIGHT: 165.83

CERCLA RATINGS (SCALE 0- 3) : HEALTH=3 FIRE=0 REACTIVITY=0 PERSISTENCE=2
NFPA RATINGS (SCALE 0-4): HEALTH=2 FIRE=0 REACTIVITY-0

_...._................................ ............

COMPONENTS AND CONTAMINANTS

COMPONENT : TETRACHLOROETHYLENE PERCENT : 100.0
CAS# 127-18-4

OTHER CONTAMINANTS : NONE
l

EXPOSURE LIMITS :
TETRACHLOROETHYLENE (PERCHLOROETHYLENE) :

25 PPM (170 MG/M3) OSHA TWA
50 PPM (339 MG/M3) ACGIH TWA; 200 PPM (1357 MG/M3) ACGIH STEL
LOWEST FEASIBLE LIMIT NIOSH RECOMMENDED EXPOSURE CRITERIA
50 PPM (339 MG/M3) DFG MAK TWA;
100 PPM (678 MG/M3) DFG MAK 30 MINUTE PEAK, AVERAGE VALUE, 4 TIMES/SHIFT

MEASUREMENT METHOD: CHARCOAL TUBE; CARBON DISULFIDE; GAS CHROMATOGRAPHY WITH
FLAME IONIZATIN DETECTION; (NIOSH VOL. III# 1003, HALOGENATED
HYDROCARBONS ).

i00 POUND CERCLA SECTION 103 REPORTABLE QUANTITY
SUBJECT TO SARA SECTION 313 ANNUAL TOXIC CHEMICAL RELEASE REPORTING
SUBJECT TO CALIFORNIA PROPOSITION 65 CANCER AND/OR REPRODUCTIVE TOXICITY

WARNING AND RELEASE REQUIREMENTS- (APRIL i, 1988)
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PHYSICAL DATA

DESCRIPTION: CLEAR, COLORLESS, VOLATILE LIQUID WITH A MILD ETHER-LIKE ODOR.

BOILING POINT: 250 F (121 C) MELTING POINT: -2 F (-19 C)

SPECIFIC GRAVITY: 1.6227 VOLATILITY: 100% VAPOR PRESSURE: 14 MMHG @ 20 _"

EVAPORATION RATE: (BUTYL ACETATE=l) 2.8 SOLUBILITY IN WATER: 0.015%

ODOR THRESHOLD: 50 PPM VAPOR DENSITY: 5.83

SOLVENT SOLUBILITY: SOLUBLE IN ALCOHOL, ETHER, BENZENE, CHLOROFOEM, OILS,
HEXANE.

............................" sos-#-]q/f-------
FIREAND EXPLOSION HAZARD:
NEGLIGIBLE FIRE HAZARD WHEN EXPOSED TO HEAT OR FLAME.

FIREFIGHTING MEDIA:
DRY CHEMICAL OR CARBON DIOXIDE
(1990 EMERGENCY RESPONSE GUIDEBOOK, DOT P 5800.5) .

FOR LARGER FIRES, USE WATER SPRAY, FOG OR REGULAR FOAM
(1990 EMERGENCY RESPONSE GUIDEBOOK, DOT P 5800.5).

FIREFIGHTING :
APPLY COOLING WATER TO SIDES OF CONTAINERS THAT ARE EXPOSED TO FLAMES UNTIL
WELL AFTER FIRE IS OUT. STAY AWAY FROM ENDS OF TANKS. ISOLATE FOR 1/2 MILE IN
ALL DIRECTIONS IF TANK, RAIL CAR OR TANK TRUCK IS INVOLVED IN FIRE (1990
EMERGENCY RESPONSE GUIDEBOOK, DOT P 5800.5, GUIDE PAGE 74).

EXTINGUISH USING AGENT(S) SUITABLE FOR TYPE OF SURROUNDING FIRE. AVOID
CONTAMINATION OF WATER SOURCES AND SEWERS. BUILD DIKES TO CONTAIN FLOW. AVOID
BREATHING VAPORS; KEEP UPWIND.

. . . . . . . . . . . . . . . ------------------------'''''--'''''''''''''''''' .........

TRANSPORTATION DATA

DEPARTMENT OF TRANSPORTATION HAZARD CLASSIFICATION 49 CFR 172.101:
ORM-A

DEPARTMENT OF TRANSPORTATION LABELING REQUIREMENTS 49 CFR 172.101 AND
SUBPART E :

NONE

DEPARTMENT OF TRANSPORTATION PACKAGING REQUIREMENTS: 49 CFR 173.605
EXCEPTIONS: 49 CFR 173.505
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............-.............................. ......
TETRACHLOROETHYLENE (PERCHLOROETHYLENE) :
IRRITATION DATA: 810 MG/24 HOURS SKIN-RABBIT SEVERE; 500 .MG/24 HOURS

SKIN-RABBIT MILD; 162 MG EYE-RABBIT MILD; 500 MG/24 HOURS EYE-RABBIT MILD.
TOXICITY DATA: 96 PPM/7 HOURS INHALATION-HUMAN TCLO; 280 PPM/2 HOURS

INHALATION-MAN TCLO; 600 PPM/10 MINUTES INHALATION-MAN TCLO; 34,200 MG/M3,_
HOURS INHALATION-RAT LC50; 5200 PPM/4 HOURS INHALATION-MOUSE LC50;
>i0,000 MG/KG SKIN-RABBIT LD50 (DOW MSDS); 2629 MG/KG ORAL-RAT LDS0;
8i00 MG/KG 0RAL-MOUSE LD50; 5000 MG/KG ORAL-RABBIT LDLO; 4000 MG/KG ORAL-CAT
LDLO; 4000 MG/KG ORAL-DOG LDLO; 2200 MG/KG SUBCUTANEOUS-RABBIT LDLO;
65 GM/KG SUBCUTANEOUS -MOUSE LD501 85 MG/KG INTRAVENOUS -DOG LDLO; 4678 MG/KG
INTRAPERITONEAL-RAT LD50; 2100 MG/KG INTRAPERITONEAL-DOG LD50; MUTAGEN!C
DATA (RTECS); REPRODUCTIVE EFFECTS DATA (RTECS); TUMORIGENIC DATA (RTECS).

CARCINOGEN STATUS: ANTICIPATED HUMAN CARCINOGEN (NTP); HUMAN INADEQUATE

EVIDENCE, ANIMAL SUFFICIENT EVIDENCE (IARC GROUP-2B) . IN MICE, ORAL

ADMINISTRATION AND INHALATION PRODUCED HEPATOCELLULAR CARCINOMAS IN BOTH
SEXES. EXPOSURE OF PATS BY INHALATION PRODUCED AN INCREASED INCIDENCE OF
MONONUCLEAR CELL LEUKEMIA IN BOTH SEXES.

LOCAL EFFECTS: IRRITANT- INHALATION, SKIN, EYES.
ACUTE TOXICITY LEVEL: MODERATELY TOXIC BY INHALATION, INGESTION; SLIGHTLY

TOXIC BY SKIN ABSORPTION.
TARGET EFFECTS: CENTRAL NERVOUS SYSTEM DEPRESSANT. POISONING MAY ALSO AFFECT

THE LIVER AND KIDNEYS.
AT INCREASED RISK FROM EXPOSURE: PERSONS WITH PRE-EXISTING SKIN, EYE, LIVER,

KIDNEY, CARDIOVASCULAR OR NEUROLOGICAL DISORDERS.
ADDITIONAL DATA: ALCOHOL MAY ENHANCE THE TOXIC EFFECTS. STIMULANTS SUCH AS

EPINEPHRINE MAY INDUCE VENTRICULAR FIBRILLATION. MAY BE EXCRETED IN BREAST
MILK. ONE STUDY SHOWS AN INCREASED RISK OF LEUKEMIA FOR CHILDREN WHOSE
FATHERS HAD OCCUPATIONAL EXPOSURE TO CHLORINATED SOLVENTS AFTER THE BIRTH OF
THE CHILD.

_._........................ ............

HEALTH EFFECTS AND FIRST AID

INKALATION :
TETRACHLOROETHYLENE (PERCHLOROETHYLENE) :

IRRITANT /NARCOT IC /CARCINOGEN.
ACUTE EXPOSURE- VAPOR CONCENTRATIONS FROM 100-400 PPM MAY CAUSE IRRITATION

OF THE NOSE, THROAT AND MUCOUS MEMBRANES, FLUSHED FACE AND NECK, SINUS
CONGESTION, NASAL DISCHARGE, HEADACHE, DIZZINESS, LIGHTHEADEDNESS,
DROWSINESS, THICK TONGUE, TIGHTNESS AROUND THE MOUTH, SLURRED SPEECH,
CONFUSION, INCOORDINATION, NAUSEA, AND REVERSIBLE LIVER AND KIDNEY
CHANGES; 400-600 PPM MAY CAUSE SALIVATION, METALLIC TASTE, PERSPIRATION OF
THE HANDS, AND LOSS OF INHIBITIONS; I000-2000 PPM MAY CAUSE MARKED
UPPER RESPIPATORY IRRITATION, ANESTHESIA OF THE LIPS AND NOSE, CONGESTED
EUSTACHIAN TUBES, ACHING FACIAL MUSCLES, INEBRIATION, EXHILARATION, MENTAL
SLUGGISHNESS, LASSITUDE, GAGGING, FAINTNESS, TIN}IITUS, DYSPNEA UPON
EXERTION, NARCOSIS, AND LIVER AND KIDNEY DAMAGE. OTHER REPORTED SYMPTOMS
INCLUDE WEAKNESS, ATAXIA, COUGHING, CHEST PAINS, RAPID, WEAK PULSE,
BLURRED VISION, IRRITABILITY, ANOREXIA, VOMITING, KALLUCINATIONS,
DISTORTED PERCEPTIONS, ACIDOSIS, LATENT JAUNDICE AND ABNORMAL LIVER
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NEGATIVE.
CHRONIC EXPOSURE- WORKERS EXPOSED TO 1-40 PPM OVER 7.5 YEARS SHOWED ALTERED

ELECTRODIAGNOSTIC AND NEUROLOGICAL RATING SCORES; 4 OF 16 EXPOSED TO
60-450 PPM FOR 2-20 YEARS HAD ABNORMAL EEG'S. REPEATED EXPOSURE MAY ALSO

CAUSE RESPIRATORY TRACT IRRITATION, CENTRAL NERVOUS SYSTEM DEPRESSION
WITHOUT NARCOSIS, CONFUSION, HEADACHE, FATIGUE, DIZZINESS, INEBRIATION,
INSOMNIA, NAUSEA, ANOREXIA, ABDOMINAL PAIN, CONSTIPATION, BLURRED VISION,
MULTIPLE PREMATURE VENT_RICULAR BEATS, AND PERIPHERAL NEUROPATHY WITH
NUMBNESS IN THE FINGERS, TREMBLING, NEURITIS, AND MEMORY DEFECTS.
HEPATIC DAMAGE MAY OCCUR AND BE PERSISTENT. EXPOSURE TO LEVELS AROUND
250 PPM FOR 4 MONTHS HAS BEEN REPORTED TO HAVE CAUSED HEMOPTYS!S,
COUGHING, SWEATING ATTACKS, JAUNDICE, OLIGURIA, HEMATEMESIS,
CARDIOVASCULAR FAILURE AND DEATH. OCCASIONAL IDIOSYNCRATIC REACTIONS HAVE
BEEN REPORTED INCLUDING PULMONARY EDEMA, BRONCHIAL ASTHMA, DEPENDENCY,
AND HYPERSENSITIVITY. CHRONIC STUDIES IN RATS HAVE PRODUCED LIVER AND
KIDNEY DAMAGE. IN STUDIES OF WOMEN WORKING IN THE DRY CLEANING INDUSTRY,
ONE STUDY SHOWED HIGHER INCIDENCES OF MENSTRUAL DISORDERS, INDICATING AN
EFFECT ON THE HORMONE SYSTEM. ANOTHER STUDY REVEALED AN ASSOCIATION
BETWEEN EXPOSURE DURING EARLY PREGNANCY AND A SIGNIFICANTLY INCREASED
INCIDENCE OF SPONTANEOUS ABORTIONS. REPRODUCTIVE EFFECTS HAVE ALSO BEEN
REPORTED IN ANIMALS. INHALATION STUDIES INDICATE AN INCREASED INCIDENCE OF
LIVER CARCINOMAS IN MICE AND MONONUCLEAR CELL LEUKEMIA IN RATS.

FIRST AID- REMOVE FROM EXPOSURE AREA TO FRESH AIR IMMEDIATELY. IF BREATHING
HAS STOPPED, GIVE ARTIFICIAL RESPIRATION. MAINTAIN AIRWAY AND BLOOD
PRESSURE AND ADMINISTER OXYGEN IF AVAILABLE. KEEP AFFECTED PERSON WARM AND
AT REST. TREAT SYMPTOMATICALLY AND SUPPORTIVELY. ADMINISTRATION OF OXYGEN
SHOULD BE PERFORMED BY QUALIFIED PERSONNEL. GET MEDICAL ATTENTION
IMMEDIATELY.

SKIN CONTACT :
TETRACHLOROETHYLENE (PERCHLOROETHYLENE) :
IRRITANT.

ACUTE EXPOSURE- BRIEF IMMERSION OF THE HANDS IN THE LIQUID USUALLY CAUSES

ONLY MILD IRRITATION. HOWEVER, THE LIQUID ON THE SKIN FOR 40 MINUTES
RESULTED IN A PROGRESSIVELY SEVERE BURNING SENSATION, BEGINNING WITHIN
5-I0 MINUTES, AND MARKED ERYTHEMA, WHICH SUBSIDED AFTER 1-2 HOURS.
SEVERE EXPOSURES MAY RESULT IN VESICULATION AND POSSIBLY BURNS.
ABSORPTION MAY OCCUR BUT IS PROBABLY NOT A SIGNIFICANT ROUTE OF EXPOSURE.

CHRONIC EXPOSURE- REPEATED OR PROLONGED SKIN CONTACT MAY PRODUCE DERMATITIS

WITH DRY, SCALY, FISSURED SKIN.

FIRST AID- REMOVE CONTAMINATED CLOTHING AND SHOES IMMEDIATELY. WASH AFFECTED
AREA WITH SOAP OR MILD DETERGENT AND LARGE AMOUNTS OF WATER UNTIL NO
EVIDENCE OF CHEMICAL REMAINS (APPROXIMATELY 15-20 MINUTES). GET MEDICAL
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ATTENTION IMMEDIATELY.

co==, MS S#/ql _.
TETRACHLOROETYLENE (PERCHLOROETHYLENE) :
IRRITANT.

ACUTE EXPOSURE- VAPOR CONCENTRATIONS FROM 100-200 MAY CAUSE MILD IRRITATION.

HIGHER LEVELS OR DIRECT CONTACT MAY CAUSE PAIN, LACRIMATION, AND BURNING,
BUT SERIOUS INJURY IS UNLIKELY. AT 1500 PMM, THE IRRITATION IS ALMOST
INTOLERABLE. TWO STUDIES OF DIRECT APPLICATION TO RABBIT EYES RESULTED

IN CONJUNCTIVITIS AND EFFECTS ON THE CORNEAL EPITHELIUM; RECOVERY WAS
COMPLETE IN 2 DAYS TO 2 WEEKS.

CHRONIC EXPOSURE- REPEATED OR PROLONGED EXPOSURE MAY CAUSE CONJUNCTIVITIS.
ONE STUDY HAS REPORTED AN INCREASED INCIDENCE OF LACRIMAL DUCT DISEASE IN
EXPOSED WORKERS.

FIRST AID- WASH EYES IMMEDIATELY WITH LARGE AMOUNTS OF WATER OR NORMAL SALINE,
OCCASIONALLY LIFTING UPPER AND LOWER LIDS, UNTIL NO EVIDENCE OF CHEMICAL
REMAINS (APPROXIMATELY 15-20 MINUTES). GET MEDICAL ATTENTION IMMEDIATELY.

INGESTION :

TETRACHLOROETHYLENE (PERCHLOROETHYLENE) :
NARCOT IC/CARC INOGEN.
ACUTE EXPOSURE- MAY CAUSE SEVERE GASTROINTESTINAL IRRITATION WITH NAUSEA,

VOMITING, ABDOMINAL CRAMPS AND DIARRHEA, POSSIBLY WITH BLOODY STOOLS.
NARCOTIC EFFECTS MAY INCLUDE HEADACHE, DIZZINESS, EXHILARATION, INEBRIATION
AND OTHER EFFECTS AS IN ACUTE INHALATION. A DOSE OF 500 MG/KG HAS BEEN
INGESTED AND SURVIVED. DOGS GIVEN LETHAL DOSES EXHIBITED CARDIAC AND

RESPIRATORY DEPRESSION; AUTOPSY REVEALED FATTY INFILTRATION OF THE HEART
AND LIVER AND MARKED INFLAMMATION AND SHRIVELING OF THE SMALL INTESTINE.

CHRONIC EXPOSURE- LONGTERM INGESTION OF 50 MG/KG PRODUCED LIVER AND KIDNEY
DAMAGE IN MICEo CHRONIC INGESTION HAS PRODUCED HEPATOCELLULAR CARCINOMAS
IN MICE.

FIRST AID- IF THE PERSON IS CONSCIOUS AND NOT CONVULSING, INDUCE EMESIS BY
GIVING SYRUP OF IPECAC (KEEPING THE HEAD BELOW THE HIPS TO PREVENT
AS._IRATION) , FOLLOWED BY WATER. REPEAT IN 20 MINT3TES IF NOT EFFECTIVE
INITIAI_LY. IN PATIENTS WITH DEPRESSED RESPIRATION OR IF EMESIS IS NOT

PRODUCED, PERFORM GASTRIC LAVAGE CAUTIOUSLY (DREISBACH, HANDBOOK OF
POISONING, 12TH ED.). TREAT SYMPTOMATICALLY AND SUPPORTIVELY. GASTRIC
LAVAGE SHOULD BE PERFORMED BY QUALIFIED MEDICAL PERSONNEL. GET MEDICAL
ATTENTION IMMEDYATELY.

ANTIDOTE :
NO SPECIFIC ANTIDOTE. TREAT SYMPTOMATICALLY AND SUPPORTIVELY.

REACTIVITY

REACTIVITY :

STABLE UNDER NORMAL TEMPERATURES AND PRESSURES.

INCOMPATIBILITIES :
TETRACHLOROETYLENE (PERCHLOROETHYLENE) :

ALUMINUM: MAY FORM EXPLOSIVE MIXTURE.
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BARIUM: FORMS A DETONABLE MIXTURE.
BASES : MAY FORM EXPLOSIVE MIXTURE.
BERYLLIUM: POSSIBLE EXPLOSIVE MIXTURE.
DINITROGEN TETRAOXIDE: EXPLOSIVE WHEN SUBJECTED TO EXTREME SHOCK.
METALS (LIGHT) : VIOLENT REACTION.
OXYGEN (LIQUID) : INCOMPATIBLE.

PLASTICS, RUBBER, AND COATINGS: MAY BE ATTACKED. _. _/,POTASSIUM HYDROXIDE: MAY FORM EXPLOSIVE MIXTURE. /
SODIUM HYDROXIDE: MAY FORM EXPLOSIVE MIXTURE. _SDS __ --

DECOMPOSITION:

THERMAL DECOMPOSITION PRODUCTS MAY INCLUDE HIGHLY TOXIC FUMES OF PHOSGENE,
TOXIC AND CORROSIVE FUMES OF CHLORIDES, AND OXIDES OF CARBON.

POLYMERIZATION:
HAZARDOUS POLYMERIZATION HAS NOT BEEN REPORTED TO OCCUR UNDER NORMAL
TEMPERATURES AND PRESSURES.

........ ......... ..... ............... .... ..... ................................ .

STORAGE AND DISPOSAL

OBSERVE ALL FEDERAL, STATE AND LOCAL REGULATIONS WHEN STORING OR DISPOSING
OF THIS SUBSTANCE. FOR ASSISTANCE, CONTACT THE DISTRICT DIRECTOR OF THE
ENVIRONMENTAL PROTECTION AGENCY.

**STORAGE**

STORE IN A COOL, DRY, WELL-VENTILATED LOCATION, AWAY FROM ANY AREA WHERE THE
FIRE HAZARD MAY BE ACUTE (NFPA 49, HAZARDOUS CHEMICALS DATA, 1975) .

STORE AWAY FROM INCOMPATIBLE SUBSTANCES.

**DISPOSAL**

DISPOSAL MUST BE IN ACCORDANCE WITH STANDARDS APPLICABLE TO GENERATORS OF
HAZARDOUS WASTE, 40CFR 262. EPA HAZARDOUS WASTE NUMBER U210.

TETRACHLOROETHYLENE - REGULATORY LEVEL: 0.7 MG/L
MATERIALS WHICH CONTAIN THE ABOVE SUBSTANCE AT OR ABOVE THE REGULATORY
LEVEL MEET THE EPA CHARACTERISTIC OF TOXICITY, AND MUST BE DISPOSED OF IN
ACCORDANCE WITH 40 CFR PART 262. EPA HAZARDOUS WASTE NUMBER D039.

CONDITIONS TO AVOID

MAY BURN BUT DOES NOT IGNITE READILY. CONTAINER MAY EXPLODE IN HEAT OF FIRE.

.--.................................................. ..... ..... ................

SPILL AND LEAK PROCEDURES

SOIL SPILL:
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D]:G A HOLDING AREA SUCH AS A PIT, POND OR LAGOON TO CONTAIN SPILL AND DIKE
SU_LFACE FLOW USING BARRIER OF SOIL, SANDBAGS, FOAMED POLYURETHANE OR FOAMED

_c__s_:_s°___Q__s _ _ _ o___ _o_.MSOS #1qi?__ w_ s_ _o_oc__o_AND_c_ v_o_ _o__o___ _
CORROSIVE AND TOXIC AND SHOULD BE DIKED FOR CONTAINMENT AND LATER DISPOSAL.

WATER SPILL:

iF DISSOLVED, AT A CONCENTRATION OF I0 PPM OR GREATER, APPLY ACTIVATED CA__BON
AT TEN TIMES THE AMOUNT THAT HAS BEEN SPILLED.

USE SUCTION HOSES TO REMOVE TRAPPED SPILL MATERIAL.

THE CALIFORNIA SAFE DRINKING WATER AND TOXIC ENFORCEMENT ACT OF 1986
(P_[OPOSITION 65) PROHIBITS CONTAMINATING ANY KNOWN SOURCE OF DRINKING WATER
WITH SUBSTANCES KNOWN TO CAUSE CANCER AND/OR REPRODUCTIVE TOXICITY.

OCCUPATIONAL SPILL :
SHUT OFF IGNITION SOURCES. STOP LEAK IF YOU CAN DO IT WITHOUT RISK. FOR SMALL

LIQUID SPILLS, TAKE UP WITH SAND, EARTH OR OTHER ABSORBENT MATERIAL. FOR
LARGER SPILLS, DIKE FAR AHEAD OF SPILL FOR LATER DISPOSAL. NO SMOKING, FLAMES
OR FLARES IN HAZARD AREA! KEEP UNNECESSARY PEOPLE AWAY.

_PORTABLE QUANTITY (RQ) : I POUND
SUPERFUND AMENDMENTS AND REAUTHORIZATION ACT (SARA) SECTION 304 REQUIRES

TEAT A RELEASE EQUAL TO OR GREATER THAN THE REPORTABLE QUANTITY FOR THIS
SUBSTANCE BE IMMEDIATELY REPORTED TO THE LOCAL EMERGENCY PLANNING COMMITTEE
AND THE STATE EMERGENCY RESPONSE COMMISSION (40 CFR 355.40). IF THE RELEASE OF
THIS SUBSTANCE IS REPORTABLE UNDER CERCLA SECTION 103, THE NATIONAL RESPONSE
CENTER MUST BE NOTIFIED IMMEDIATELY AT (800) 424-8802 OR (202) 426-2675 IN THE
METROPOLITAN WASHINGTON, D.C. AREA (40 CFR 302.6).

PROTECTIVE EQUIPMENT

VENTILATION :
_OCESS ENCLOSURE RECOMMENDED TO MEET PUBLISHED EXPOSURE LIMITS.

RESPIRATOR :
THE FOLLOWING RESPIRATORS AND MAXIMUM USE CONCENTRATIONS ARE RECOMMENDATIONS

BY THE U.S. DEPARTMENT OF HEALTH AND HUMAN SERVICES, NIOSH POCKET GUIDE TO
CHEMICAL HAZARDS; NIOSH CRITERIA DOCUMENTS OR BY THE U.S. DEPARTMENT OF
LABOR, 29 CFR 1910 SUBPART Z.

THE SPECIFIC RESPIRATOR SELECTED MUST BE BASED ON CONTAMINATION LEVELS FOUND
IN THE WORK PLACE, MUST NOT EXCEED THE WORKING LIMITS OF THE RESPIRATOR AND
BE JOINTLY APPROVED BY THE NATIONAL INSTITUTE FOR OCCUPATIONAL SAFETY AND
HEALTH AND THE MINE SAFETY AND HEALTH ADMINISTRATION (NIOSH-MSHA) .

TETRACHLO RO ETHYLENE :

AT ANY DETECTABLE CONCENTRATION:

SELF-CONTAINED BREATHING APPARATUS WITH FULL FACEPIECE OPERATED IN
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PRESSURE-DEMAND OR OTHER POSITIVE PRESSURE MODE.
SUPPLIED-AIR RESPIRATOR WITH FULL FACEPIECE OPERATED IN

PRESSURE-DEMAND OR OTHER POSITIVE PRESSURE MODE IN COMBINATION
WITH AN AUXILIARY SELF-CONTAINED BREATHING APPARATUS OPERATED
IN PRESSURE-DEMAND OR OTHER POSITIVE PRESSURE MODE.

ESCAPE- AIR-PURIFYING FULL FACEPIECE RESPIRATOR (GAS MASK)WITH A CHIN-STYL_,
FRONT- OR BACK-MOUNTED ORGANIC VAPOR CANISTER.

ANY APPROPRIATE ESCAPE-TYPE, SELF-CONTAINED BREATHING APPARATUS.

FOR FIREFIGHTING AND OTHER IMMEDIATELY DANGEROUS TO LIFE OR HEALTH CONDITIONS:

ANY SELF-CONTAINED BREATHING APPARATUS THAT HAS A FULL FACEPIECE AND IS
OPERATED IN A PRESSURE-DEMAND OR OTHER POSITIVE-PRESSURE MODE.

ANY SUPPLIED-AIR RESPIRATOR THAT HAS A FULL FACEPIECE AND IS OPERATED IN A
PRESSURE-DEMAND OR OTHER POSITIVE-PRESSURE MODE IN COMBINATION WITH AN
AUXILIARY SELF-CONTAINED BREATHING APPARATUS OPERATED IN PRESSURE-DEMAND
OR OTHER POSITIVE-PRESSURE MODE.

CLOTHING:
EMPLOYEE MUST WEAR APPROPRIATE PROTECTIVE (IMPERVIOUS) CLOTHING AND EQUIPMENT
TO PREVENT REPEATED OR PROLONGED SKIN CONTACT WITH THIS SUBSTANCE.

GLOVES:
EMPLOYEE MUST WEAR APPROPRIATE PROTECTIVE GLOVES TO PREVENT CONTACT WITH THIS
SUBSTANCE.

EYE PROTECTION:
EMPLOYEE MUST WEAR SPLASH-PROOF OR DUST-RESISTANT SAFETY GOGGLES TO PREVENT
EYE CONTACT WITH THIS SUBSTANCE.

EMERGENCY EYE WASH: WHERE THERE IS ANY POSSIBILITY THAT AN EMPLOYEE'S EYES MAY
BE EXPOSED TO THIS SUBSTANCE, THE EMPLOYER SHOULD PROVIDE AN EYE WASH
FOUNTAIN WITHIN THE IMMEDIATE WORK AREA FOR EMERGENCY USE.

AUTHORIZED BY- OCCUPATIONAL HEALTH SERVICES, INC.
CREATION DATE: 10/25/84 REVISION DATE: 05/02/91

0HS22900
127-18-4
TETRACHLOROETHYLENE

Copyright 1991 Occupational Health Services, Inc. All Rights Reserved.
Licensed Go: Hanford EnvironmenZal Health Foundation

To make unlimited paper copies for internal distribution and use only.
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0HS23850
MATERIALSAFETYDATA SHEET

OCCUPATIONALHEALTHSERVICES,INC. FOR EMERGENCYSOURCEINFORMATION
11WEST 42ND STREET,12TH FLOOR CONTACT:1-615-366-2000

NEW YORK,NEW YORK 10036 I_ _'7
18oo-445-Msos(1-8oo-445-67 7)ORt-212-789- s3s MSDS #

SUBSTANCEIDENTIFICATION

CAS-NUMBER79-01-6
SUBSTANCE:TRICHLOROETHYLENE

TRADENAMES/SYNONYMS:
ACETYLENETRICHLORIDE;ETHYLENETRICHLORIDE;ALGYLEN;
I-CHLORO-Z,Z-DICHLOROETHYLENE;I,I-DICHLORO-Z-CHLOROETHYLENE;TCE; ANAMENTH;
ETHINYLTRICHLORIDE;TRICHLOROETHENE;I,I,2-TRICHLOROETHYLENE;
ETHYLENE,TRICHLORO-;CHLORYLEN;I,I,2-TRICHLOROETHENE;ETHENE,TRICHLORO-;
NEU-TRI(R) SOLVENT(DOWCHEMICAL);BLACO-TRI(BARON-BLAKESLEE);UN 1710;
RCRAU228; STCC4941171;C2HCL3;0HS23850

CHEMICALFAMILY:
HALOGENCOMPOUND,ALIPHATIC

MOLECULARFORMULA:CL-C-H-C-CL2

MOLECULARWEIGHT:131.39

CERCLARATINGS(SCALE0-3): HEALTHI3 FIRE-I REACTIVITY=OPERSISTENCE-3
NFPA RATINGS(SCALE0-4): HEALTHI2 FIRE-I REACTIVITY-O

COMPONENTSAND CONTAMINANTS

COMPONENT:TRICHLOROETHYLENE PERCENT:>99
CAS# 79-01-6

OTHERCONTAMINANTS:TRACESOF AMINESOR EPOXIDESAS INHIBITORS.

EXPOSURELIMITS:
TRICHLOROETHYLENE:
50 PPM (269MG/M3)OSHA TWA; 200 PPM (i070MG/M3)OSHA STEL
50 PPM (269MG/M3)ACGIH TWA; 200 PPM (I070MG/M3)ACGIH STEL
25 PPM(134 MG/M3)NIOSH RECOMMENDEDTWA
SO PPM (269MG/M3)DFG MAK TWA;
250 PPM (1344MG/M3)DFG MAK 30 MINUTEPEAK,AVERAGEVALUE,2 TIMES/SHIFT

MEASUREMENTMETHOD:CHARCOALTUBE; CARBONDISULFIDE;GAS CHROMATOGRAPHYWITH
FLAME IONIZATIONDETECTION;(NIOSHVOL. Ill # 1022).

100 POUNDSCERCLASECTION103 REPORTABLEQUANTITY
SUBJECTTO SARA SECTION313 ANNUALTOXICCHEMICALRELEASEREPORTING
SUBJECTTO CALIFORNIAPROPOSITION65 CANCERAND/ORREPRODUCTIVETOXICITY
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WARNINGAND RELEASEREQUIREMENTS-(APRILI, 1988)

PHYSICALDATA

DESCRIPTION:COLORLESSLIQUIDWITH A MILDCHLOROFORM-LIKEODOR.

BOILINGPOINT:189 F (B7 C) MELTINGPOINT'-99 F (-73C) _SI_)S#_

SPECIFICGRAVITY:1.4642 VAPORPRESSURE:58 MMHG @ 20 C

EVAPORATIONRATE: (CARBONTETRACHLORIDE-I)0.69 SOLUBILITYINWATER:0.1%

ODOR THRESHOLD:21PPM VAPOR DENSITY:4.53

SOLVENTSOLUBILITY:SOLUBLEIN ALCOHOL,ETHER,ACETONE,CHLOROFORM,
BENZENEAND VEGETABLEOILS.

FIREAND EXPLOSIONDATA

FIREAND EXPLOSIONHAZARD:
SLIGHTFIRE HAZARDWHEN EXPOSEDTO HEATOR FLAME.

UPPEREXPLOSIVELIMIT:52% @ 100 C LOWER EXPLOSIVELIMIT:7.8% @ 100 C

AUTOIGNITIONTEMP.:770 F (410C)

FIREFIGHTINGMEDIA:
DRY CHEMICALOR CARBONDIOXIDE
(1990EMERGENCYRESPONSEGUIDEBOOK,DOT P 5800.5).

FOR LARGERFIRES,USE WATER SPRAY,FOG OR REGULARFOAM
(1990EMERGENCYRESPONSEGUIDEBOOK,DOT P 5B00.5).

FIREFIGHTING:
APPLYCOOLINGWATERTO SIDESOF CONTAINERSTHATARE EXPOSEDTO FLAMESUNTIL
WELLAFTER FIRE ISOUT. STAYAWAY FROMENDSOF TANKS ISOLATEFOR I/2 MILE IN
ALL DIRECTIONSIF TANK, RAILCAR OR TANKTRUCK IS INVOLVEDIN FIRE (1990
EMERGENCYRESPONSEGUIDEBOOK,DOT P 5800.5,GUIDEPAGE74).

USE AGENT SUITABLEFOR TYPE OF FIRE.AVOID BREATHINGTOXICVAPORS,KEEP
UPWIND.

G_w

TRANSPORTATIONDATA

DEPARTMENTOF TRANSPORTATIONHAZARDCLASSIFICATION49 CFR 172.101:
ORM-A

DEPARTMENTOF TRANSPORTATIONLABELINGREQUIREMENTS49 CFR 172.101AND
SUBPARTE:
NONE
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DEPARTMENTOF TRANSPORTATIONPACKAGINGREQUIREMENTS:49 CFR 173.605
EXCEPTIONS:49 CFR173,505

TOXICITY _'V_SDS :__.#
TRICHLOROETHYLENE:
IRRITATIONDATA: 2 MG/24 HOURS SKIN-RABBITSEVERE;20 MG/24 HOURS
EYE-RABBITMODERATE.

TOXICITYDATA: 6900MG/M3/IOMINUTESINHALATION-HUMANTCLO; 160 PPM/83MINUTES
INHALATION-HUMANTCLO;812 MG/KG INHALATION-HUMANTDLO; Ii0 PPM/8HOURS
INHALATION-MANTCLO; 2go0 PPM INHALATION-MANLCLO;8000 PPM/4HOURS
INHALATION-RATLCLO;8450 PPM/4HOURS INHALATION-MOUSELC50; II,000PPM
INHALATION-RABBITLCLO; 32,500MG/M3/2HOURS INHALATION-CATLCLO;
37,200PPM/40MINUTESINHALATION-GUINEAPIG LCLO;7 GM/KGORAL-HUMANLDLO;
2143MG/KG ORAL-MANTDLO; 2402MG/KG ORAL-MOUSELD50;7330MG/KG
ORAL-RABBITLDLO; 5864 MG/KGORAL-CATLDLO;16 GM/KG
SUBCUTANEOUS-MOUSELD50; 1800 MG/KGSUBCUTANEOUS-RABBITLDLO; 150 MG/KG
SUBCUTANEOUS-DOGLDLO; 33,900 UG/KGINTRAVENOUS-MOUSELD50; 150 MG/KG
INTRAVENOUS-DOGLDLO;1282 MG/KGINTRAPERITONEAL-RATLD50; 1900 MG/KG
INTRAPERITONEAL-DOGLD50; MUTAGENICDATA(RTECS); REPRODUCTIVEEFFECTSDATA
(RTECS); TUMORIGENICDATA(RTECS).

CARCINOGENSTATUS:HUMANINADEQUATEEVIDENCE,ANIMALLIMITED EVIDENCE
tIARC GROUP-3) REPEATEDORALADMINISTRATIONPRODUCEDHEPATOCELLULAR
ARCINOMASIN MALEANDFEMALEMICE; HEPATOCELLULARADENOMASIN FEMALEMICE;

LUNGTUMORSIN MALEANDFEMALEMICE; TUBULARCELLNEOPLASMSOF THEKIDNEY
ANDINTERSTITIALCELLNEOPLASMSOF THETESTIS IN RATS. INHALATIONEXPOSURES
RESULTEDIN INCREASEDINCIDENCESOF LIVER ANDLUNGTUMORSIN MALEANDFEMALE
MICEANDLOWINCIDENCESOF ADENOCARCINOMASOF THE RENALTUBULESIN RATS.

LOCALEFFECTS:IRRITANT- SKIN, EYE, INHALATION.
ACUTETOXICITYLEVEL:MODERATELYTOXICBY INGESTION.
TARGETEFFECTS:CENTRALNERVOUSSYSTEMDEPRESSANT.POISONINGMAYAFFECTTHE

LIVER, KIDNEYS,LUNGANDHEART.
AT INCREASEDRISK FROMEXPOSURE:PERSONWITHPRE-EXISTINGHEARTDISEASE.
ADDITIONALDATA:THE PRESENCEOF TETRACHLOROETHANEAS AN IMPURITY,ORTHE

CONSUMPTIONOF ALCOHOLICBEVERAGES,CAFFEINE,OROTHERDRUGSMAYENHANCETHE
SYSTEMICTOXICITY. EPINEPHRINEOROTHERSTIMULANTSMAYINDUCEVENTRICULAR
ARRHYTHMIAS.MAYCROSSTHEPLACENTA.ONESTUDYSHOWSAN INCREASEDRISK OF
LEUKEMIAFORCHILDRENWHOSEFATHERSHADOCCUPATIONALEXPOSURETO CHLORINATED
SOLVENTSAFTERTHEBIRTHOF THECHILD.

HEALTHEFFECTSAND FIRSTAID

INHALATION:
TRICHLOROETHYLENE:
IRRITANT/NARCOTIC.
1000PPM IMMEDIATELYDANGEROUSTO LIFEOR HEALTH.
ACUTE EXPOSURE-MAY CAUSEMILD IRRITATIONOF THE RESPIRATORYTRACT.LEVELS
OF 250-1000PPM HAVE CAUSEDIMPAIREDJUDGEMENTAND COORDINATION.
1000-5000PPM HAS CAUSEDEXCITATIONFOLLOWEDBY CENTRALNERVOUSSYSTEM
DEPRESSIONWITH DROWSINESS,DIZZINESS,HEADACHE,NAUSEA,VOMITING,
UNCONSCIOUSNESSAND COMA. IF CONSCIOUSNESSIS REGAINED,NAUSEAAND
VOMITINGMAY FOLLOWFOR SEVERALHOURS.PSYCHOTICEFFECTSMAY INCLUDE
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EUPHORIA,DISORIENTATION,VISUALDISTURBANCESAND HALLUCINATIONS,AND
DELUSIONS.OTHER EFFECTSMAY INCLUDEWEAKNESS,ABDOMINALCRAMPS,PALLOR,
DYSPNEA,TACHYPNEA,IRREGULARPULSEAND HEARTBEAT,PULMONARYEDEMA,
HYPOTENSION,ANESTHESIA,TREMORS,PROFUSEPERSPIRATION,CYANOSIS,AND
RARELYCONVULSIONS.DEATH MAY OCCURFROM RESPIRATORYARRESTOR VENTRICULAR
FIBRILLATIONRESULTINGIN PRIMARYCARDIACFAILURE.LIVERAND KIDNEYDAMAGE
MAY ALSO OCCUR.ANIMALSTUDIESHAVEALSO SHOWNSPLEENDAMAGE.TRIGEMINAL
NERVEDAMAGEAND HEPATOTOXICEFFECTSHAVE BEENATTRIBUTEDTO EXPOSURETO
THE IMPURESUBSTANCEOR TO THE DECOMPOSITIONPRODUCTS.

CHRONICEXPOSURE-REPEATEDEXPOSURETO LEVELSBELOW300 PPM MAY CAUSE
NAUSEA,VOMITING,HEADACHE,ABDOMINALCRAMPS,SLEEPINESS,DRUNKENNESS,
FLUSHING,ANOREXIA,SWELLINGOF THE EYES, FACEAND HANDS,AND MILD CARDIAC
ARRHYTHMIAS.OTHER SYMPTOMSMAY INCLUDEWHEEZING,WEIGHTLOSS,ANOREXIA,
JOINTAND MUSCLEPAIN,ANEMIA,CRANIALAND PERIPHERALNEUROPATHIES,
ANEMIA,CHEMICALHEPATITIS,CIRRHOSIS,AND RARELYJAUNDICE.INTOLERANCE
TO ALCOHOLAND TOBACCO,TREMOR,GIDDINESS,ANXIETYAND CARDIAC
ARRHYTHMIASHAVE BEEN FOUND IN WORKERSCHRONICALLYEXPOSEDTO 5-630PPM.
LIVER,KIDNEYAND BRAINDAMAGEMAY ALSO OCCUR.REPRODUCTIVEEFFECTS
HAVE BEEN REPORTEDIN ANIMALS.ADMINISTRATIONTO MICE WAS ASSOCIATED
WITH AN INCREASEDINCIDENCEOF LIVERAND LUNGTUMORSAND ADENOCARCINOMAS
OF THE RENALTUBULESIN RATS.

FIRSTAID- REMOVEFROM EXPOSUREAREA TO FRESHAIR IMMEDIATELY.IF BREATHING
HAS STOPPED,PERFORMARTIFICIALRESPIRATION.KEEP PERSONWARM AND AT REST.
TREATSYMPTOMATICALLYAND SUPPORTIVELY.GET MEDICALATTENTIONIMMEDIATELY

SKINCONTACT:
TRICHLOROETHYLENE:
IRRITANT/SENSITIZER.
ACUTEEXPOSURE-MAY CAUSE IRRITATIONAND CONTACTDERMATITIS.MAY CAUSE
SENSITIZATIONIN PREVIOUSLYEXPOSEDINDIVIDUALSAND RESULTIN GENERALIZED
EXFOLIATAVEOR PAPULOVESICULARDERMATITIS,AND ERYTHRODERMA.SKINCONTACT
WITH SOAKEDCLOTHINGFOR A LONGPERIODOF TIMEMAY RESULTIN BLISTERING.
MAY BE ABSORBEDTHROUGHTHE SKIN, HOWEVER,DERMALABSORPTIONIS NOT LIKELY
TO BE OF TOXICOLOGICALSIGNIFICANCEUNDER NORMALUSE.

CHRONICEXPOSURE-MAY CAUSE A DEFATTINGTYPEOF DERMATITISRESULTINGIN
ROUGHNESS,CHAPPING,VESlCULATIONAND SECONDARYINFECTION.REPEATED
CONTACTMAY RESULTIN PARALYSISOF THE FINGERS.SENSITIZATIONMAY OCCUR.
REPEATEDLOW LEVEL EXPOSUREMAY CAUSE INEBRIATION,IRRITABILITY,AND
PERSONALITYCHANGES.CHRONICABSORPTIONMAY ALSO PRODUCEWEIGHTLOSS,
NAUSEA,ANOREXIA,FATIGUE,VISUALIMPAIRMENT,JOINT PAINAND WHEEZING.
JAUNDICEIS RARE.

FIRSTAID- REMOVECONTN41NATEDCLOTHINGAND SHOES IMMEDIATELY.WASH AFFECTED
AREA WITH SOAPOR MILD DETERGENTAND LARGEAMOUNTSOF WATER UNTILNO
EVIDENCEOF CHEMICALREMAINS(APPROXIMATELY15-20MINUTES).GET MEDICAL
ATTENTIONIMMEDIATELY.

EYE CONTACT:
TRICHLOROETHYLENE:
IRRITANT.
ACUTE EXPOSURE-DIRECTCONTACTWITH VAPOROR LIQUIDMAY CAUSE BURNSOF THE
LIDS,CONjUNCTIVAAND CORNEAWITH SYMPTOMSOF REDNESS,TEARINGAND BLURRED

..

Q
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VISION.A SPLASHIN THE EYE MAY CAUSE SMARTINGPAINAND INJURYTO THE
CORNEALEPITHELIUMWHICH MAY REGENERATEWITH COMPLETERECOVERY.

CHRONICEXPOSURE-REPEATEDAND PROLONGEDEXPOSUREMAY CAUSECONJUNCTIVITIS,
CORNEALINFLAMMATION,OPTIC NEURITIS,DOUBLEVISION,NYSTAGMUS,CHANGESIN
COLOR PERCEPTIONAND BLINDNESS.

FIRSTAID- WASH EYES IMMEDIATELYWITH LARGEAMOUNTSOF WATEROR NORMALSALINE,
OCCASIONALLYLIFTINGUPPER AND LOWERLIDS,UNTILNO EVIDENCEOF CHEMICAL
REMAINS(APPROXIMATELY15-20MINUTES).GET MEDICALATTENTIONIMMEDIATELY.

INGESTION:"
TRICHLOROETHYLENE:
NARCOTIC/LIMITEDANIMALCARCINOGEN.
ACUTE EXPOSURE-MAY CAUSE SEVEREBURNINGSENSATIONIN THE MOUTH,THROAT,
ESOPHAGUS,AND STOMACH,DIARRHEA,INEBRIATION,CONFUSION,TACHYCARDIA,AND
CENTRALNERVOUSSYSTEMDEPRESSION'WITHDIZZINESS,NAUSEA,VOMITING,
HEADACHE,COLLAPSE,CONVULSIONS,AND COMA FOLLOWEDBY DEATH FROM
RESPIRATORY,CARDIACOR HEPATORENALFAILURE.EOW-LEVELCONCENTRATIONSMAY
CAUSEHEADACHE,AMNESIA,NUMBNESS,WEAKNESSOF THE EXTREMITIES,
HEMIPARESlSAND PSYCHOSIS.

CHRONICEXPOSURE-MAY CAUSE IRRITATIONOF MUCOUSMEMBRANES,HEADACHE,
DROWSINESS,FATIGUE,GIDDINESS,EXCITABILITY,INDIGESTION,NAUSEA,
DISTURBANCESOF SENSATIONSIN THE EXTREMETIESAND OTHER SYMPTOMSNOTED IN
CHRONICINHALATION.REPRODUCTIVEEFFECTSHAVE BEEN REPORTEDINANIMALS.
REPEATEDORAL ADMINISTRATIONPRODUCEDLIVERAND LUNGTUMORS INMICE.
TUBULARCELLNEOPLASMSOF THE KIDNEYAND INTERSTITIALCELLNEOPLASMSOF
THE TESTISWERE OBSERVEDIN RATS.

FIRSTAID- REMOVEBY GASTRICLAVAGEOR EMESlS.MAINTAINBLOODPRESSUREAND
AIRWAY.61VEOXYGEN IF RESPIRATIONIS DEPRESSED.DO NOT PERFORMGASTRIC
LAVAGEOR EMESlSIF VICTIM IS UNCONSCIOUS.GET MEDICALATTENTION
IMMEDIATELY(DREISBACH,HANDBOOKOF POISONING,11THED.):ADMINISTRATION
OF GASTRICLAVAGEOR OXYGENSHOULDBE PERFORMEDBY QUALIFIED MEDICAL
PERSONNEL.

ANTIDOTE:
NO SPECIFICANTIDOTE.TREAT SYMPTOMATICALLYAND SUPPORTIVELY.

REACTIVITY

REACTIVITY:
STABLEUNDER NORMALTEMPERATURESAND PRESSURESIN A CLOSEDCONTAINER.
UNINHIBITEDMATERIAL,ON HEATINGOR EXPOSURETO LIGHT,MAY DECOMPOSEOR
POLYMERIZE,RELEASINGHYDROGENCHLORIDE.

INCOMPATIBILITIES:
TRICHLOROETHYLENE:
ALKALI:FORMSEXPLOSIVEMIXTURE.
ALUMINUM+ DILUTEHYDROCHLORICACID:VIOLENTPOYMERIZATION.
ALUMINUM:VIOLENTDECOMPOSITIONMAY OCCURON CONTACTWITH ALUMINUMPOWDER
OR FRESHLYFORMEDSURFACES.

g
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BARIUM:POSSIBLEDETONATION. _,,,_

BERYLLIUM:FORMS IMPACT-SENSITIVEMIXTURE. _N__,_ _ _.BORON:FORMS EXPLOSIVEOR IGNITABLECOMPOUND.
I-CHLORO-2,3-EPOXYPROPANE:FORMS EXPLOSIVEMIXTURE.
2,4-BIS(4(2',3'-EPOXYPROPOXY)PHENYL)PROPANE"FORMSEXPLOSIVEMIXTURE.
DI-2,3-EPOXYPROPYLETHEROF 1,4-BUTANEDIOL:FORMSEXPLOSIVEMIXTURE.
EPOXIDES:POSSIBLEEXPLOSION.
LITHIUM:FORMS IMPACT-SENSITIVEMIXTURE.
MAGNESIUM:FORMS IMPACT-SENSITIVEMIXTURE.
METALS(POWDERED):FORMSEXPLOSIVEOR IGNITABLECOMPOUND.
MONO-2,3-EPOXYPROPYLETHEROF 1,4-BUTANEDIOL:FORMS EXPLOSIVEMIXTURE.
NITROGENTETRAOXIDE:FORMSEXPLOSIVEMIXTURE.
OXIDIZERS(STRONG):FIREAND EXPLOSIONHAZARD.
OXYGEN(LIQUID):EXPLODESWHEN INITIATEDWITH A BLASTINGCAP.
OXYGEN(GAS):EXPLODESUNDER PRESSUREAT ROOMTEMPERATURE.
PERCHLORICACID: VIOLENTREACTION.
POTASSIUM:FORMS EXPLOSIVECHLOROACETYLENES.
POTASSIUMHYDROXIDE:FORMSEXPLOSIVEDICHLOROACETYLENEWHEN HEATED.
SODIUM:FORMS EXPLOSIVECHLOROACETYLENES.
SODIUMHYDROXIDE:FORMSEXPLOSIVECHLOROACETYLENES.
TITANIUM(POWDER):FORMS IMPACT-SENSITIVEMIXTURE.

DECOMPOSITION:
THERMALDECOMPOSITIONPRODUCTSMAY INCLUDEHIGHLYTOXIC FUMESOF PHOSGENE,
TOXICAND CORROSIVEFUMESOF CHLORIDES,AND OXIDESOF CARBON.

' POLYMERIZATION:
MAY POLYMERIZEWHEN CATALYZEDBY ALUMINUMCHLORIDEIN A SELF-SUSTAINING
REACTIONWHICH MAY DEVELOPTEMPERATURESUP TO 1350C. A STABILIZERIS
REQUIREDTO PREVENTPOLYMERIZATIONWHEN HEATEDOR EXPOSEDTO SUNLIGHT.

STORAGEAND DISPOSAL

OBSERVEALL FEDERAL,STATEAND LOCALREGULATIONSWHEN STORINGOR DISPOSING
OF THISSUBSTANCE.FOR ASSISTANCE,CONTACTTHE DISTRICTDIRECTOROF THE
ENVIRONMENTALPROTECTIONAGENCY.

**STORAGE**

STOREIN A COOL, DRY,WELL-VENTILATEDLOCATION,AWAY FROMANY AREA WHERETHE
FIREHAZARDMAY BE ACUTE (NFPA49, HAZARDOUSCHEMICALSDATA, i975).

STOREAWAY FROM INCOMPATIBLESUBSTANCES.

**DISPOSAL**

DISPOSALMUST BE INACCORDANCEWITH STANDARDSAPPLICABLETO GENERATORSOF
HAZARDOUSWASTE,40CFR262. EPA HAZARDOUSWASTENUMBERU228.

TRICHLOROETHYLENE- REGULATORYLEVEL:0.5 MG/L
MATERIALSWHICH CONTAINTHE ABOVE SUBSTANCEAT OR ABOVE THE REGULATORY
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LEVELMEET THE EPA CHARACTERISTICOF TOXICITY,AND MUST BE DISPOSEDOF IN
ACCORDANCEWITH 40 CFRPART262. EPAHAZARDOUSWASTENUMBERDO40.

CONDITIONSTO AVOID MSDS#
MAY BURNBUT DOES NOT IGNITEREADILY.CONTAINERMAY EXPLODEIN HEAT OF FIRE.

I

SPILLAND LEAK PROCEDURES

SOILSPILL:
DIG A HOLDINGAREA SUCHAS A PIT, PONDOR LAGOONTO CONTAINSPILLAND DIKE
SURFACEFLOWUSING BARRIEROF SOIL,SANDBAGS,FOAMEDPOLYURETHANEOR FOAMED
CONCRETE.ABSORBLIQUIDMASS WITH FLY ASH OR CEMENTPOWDER.

AIR SPILL:
APPLYWATE_ SPRAY TO KNOCK DOWNAND REDUCEVAPORS.KNOCK-DOWNWATER IS

• CORROSIVEAND TOXICAND SHOULDBE DIKED FOR CONTAINMENT.

WATERSPILL:
USE ACTIVATEDCARBONTO ABSORBSPILLEDSUBSTANCETHAT IS DISSOLVED.

USE SUCTIONHOSES TO REMOVETRAPPEDSPILLMATERIAL•

USE MECHANICALDREDGESOR LIFTSTO EXTRACTIMMOBILIZEDMASSESOF POLLUTIONAND
PRECIPITATES.

THE CALIFORNIASAFE DRINKINGWATERAND TOXIC ENFORCEMENTACT OF 1986
PROPOSITION65) PROHIBITSCONTAMINATINGANY KNOWN SOURCEOF DRINKINGWATER
ITH SUBSTANCESKNOWNTO CAUSECANCERAND/ORREPRODUCTIVETOXICITY.

OCCUPATIONALSPILL:
SHUTOFF IGNITIONSOURCES.STOP LEAK IF YOU CAN DO IT WITHOUTRISK. FOR SMALL
LIQUIDSPILLS,TAKE UP WITH SAND, EARTHOR OTHERABSORBENTMATERIAL.FOR
LARGERSPILLS,DIKE FAR AHEAD OF SPILL FOR LATERDISPOSAL.NO SMOKING,FLAMES
OR FLARESIN HAZARDAREA! KEEP UNNECESSARYPEOPLEAWAY.

REPORTABLEQUANTITY(RQ): I00 POUNDS
THE SUPERFUNDAMENDMENTSAND REAUTHORIZATIONACT (SA_) SECTION304 REQUIRES
THATA RELEASEEQUALTO OR GREATERTHAN THE REPORTABLEQUANTITYFOR THIS
SUBSTANCEBE IMMEDIATELYREPORTEDTO THE LOCAL EMERGENCYPLANNINGCOMMITTEE
AND THE STATE EMERGENCYRESPONSECOMMISSION(40 CFR 355.40) IF THE RELEASEOF
THISSUBSTANCEIS REPORTABLEUNDER CERCLASECTION103,THE NATIONALRESPONSE
CENTERMUST BE NOTIFIEDIMMEDIATELYAT (800) 424-8802OR (202)426-Z675IN THE
METROPOLITANWASHINGTON,D.C. AREA (40CFR 302.6).

PROTECTIVEEQUIPMENT

VENTILATION:
PROVIDELOCAL EXHAUSTVENTILATIONSYSTEMTO MEET PUBLISHEDEXPOSURELIMITS.

RESPIRATOR:
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THE FOLLOWINGRESPIRATORSAND MAXIMUMUSE CONCENTRATIONSARE RECOMMENDATIONS
BY THE U.S. DEPARTMENTOF HEALTHAND HUMAN SERVICES,NIOSH POCKETGUIDETO
CHEMICALHAZARDS;NIOSH CRITERIADOCUMENTSOR BY THE U.S. DEPARTMENTOF
LABOR,29 CFR 1910SUBPARTZ.

THE SPECIFICRESPIRATORSELECTEDMUST BE BASEDON CONTAMINATIONLEVELSFOUND
IN THE WORK PLACE.MUST NOT EXCEEDTHE WORKINGLIMITSOFTHE RESPIRATORAND
BE JOINTLYAPPROVEDBY THE NATIONALINSTITUTEFOR OCCUPATIONALSAFETYAND
HEALTHAND THE MINE SAFETYAND HEALTHADMINISTRATION(NIOSH-MSHA).

TRICHLOROETHYLENE:
AT ANY DETECTABLECONCENTRATION:

ANY SELF-CONTAINEDBREATHINGAPPARATUSWITH FULL FACEPIECEAND
OPERATEDINA PRESSURE-DEMANDOR OTHER POSITIVEPRESSUREMODE.

ANY SUPPLIED-AIRRESPIRATORWITH A FULLFACE-PIECEAND OPERATEDIN
PRESSURE-DEMANDOR OTHER POSITIVEPRESSUREMODE IN COMBINATIONWITH
AN AUXILIARYSELF-CONTAINEDBREATHINGAPPARATUSOPERATEDIN
PRESSURE-DEMANDOR OTHERPOSITIVEPRESSUREMODE.

ESCAPE-ANYAIR-PURIFYINGFULL FACEPIECERESPIRATOR(GASMASK) WITHA
CHIN-STYLEOR FRONT-OR BACK-MOUNTEDORGANICVAPORCANISTER.

ANY APPROPRIATEESCAPE-TYPESELF-CONTAINEDBREATHINGAPPARATUS.

FOR FIREFIGHTINGAND OTHER IMMEDIATELYDANGEROUSTO LIFEOR HEALTHCONDITIONS:

ANY SELF-CONTAINEDBREATHINGAPPARATUSTHAT HAS A FULL FACEPIECEAND IS
OPERATEDIN A PRESSURE-DEMANDOR OTHER POSITIVE-PRESSUREMODE.

ANY SUPPLIED-AIRRESPIRATORTHAT HAS A FULLFACEPIECEAND IS OPERATEDINA
PRESSURE-DEMANDOR OTHER POSITIVE-PRESSUREMODE INCOMBINATIONWITH AN
AUXILIARYSELF-CONTAINEDBREATHINGAPPARATUSOPERATEDIN PRESSURE-DEMAND
OR OTHER POSITIVE-PRESSUREMODE.

CLOTHING:
EMPLOYEEMUSTWEAR APPROPRIATEPROTECTIVE(IMPERVIOUS)CLOTHINGAND EQUIPMENT
TO PREVENTREPEATEDOR PROLONGEDSKIN CONTACTWITH THIS SUBSTANCE.

GLOVES:
EMPLOYEEMUST WEARAPPROPRIATEPROTECTIVEGLOVESTO PREVENTCONTACTWITH THIS
SUBSTANCE.

EYE PROTECTION:
EMPLOYEEMUSTWEAR SPLASH-PROOFOR DUST-RESISTANTSAFETYGOGGLESTO PREVENT
EYE CONTACTWITH THIS SUBSTANCE.

EMERGENCYEYE WASH:WHERE THERE IS ANY POSSIBILITYTHATAN EMPLOYEE'SEYESMAY
BE EXPOSEDTO THIS SUBSTANCE,THE EMPLOYERSHOULDPROVIDEAN EYE WASH
FOUNTAINWITHINTHE IMMEDIATEWORKAREA FOR EMERGENCYUSE.

......

AUTHORIZEDBY- OCCUPATIONALHEALTHSERVICES,INC.
CREATIONDATE: 10/24/84 REVISIONDATE: 06/14/91
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7g-01-6TRICHLOROETHYLENE _DS #

Copyright1991 OccupationalHealt_hServices,Inc.All RightsReserved°
Licensedto: HanfordEnvironmentalHealthFoundation
To make unlimitedpapercopiesfor internaldistributionand use only.
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OCCUPATIONAL HEALTH SERVICES, INC. FOR EMERGENCY SOURCE INFORMATION

ll WEST 42ND STREET, 12TH FLOOR CONTACT: 1-615-366-2000
NEW YORK, NEW YORK i0036

l- 800-445-MSDS (1-800-445-6737) OR
1-212-789-3535

. . . . . . . . . . . . . . . . . ..... . . ...........

SUBSTANCE IDENTIFICATION

CAS-NUMBER 71-55-6

SUBSTANCE : METHYL CHLOROFORM

TRADE NAMES/SYNONYMS :
I, I, I-TRICHLOROETKANE ; ALPHA- TRICHLOROETHANE ; AEROTHENE TT ;
METHYLTRICHLOROMETHANE ; METHYLCHLOROFORM; TRICHLOROMETHYLMETHANE ;

TRICHLOROETHANE ; ETHANE, I, I, I-TRICHLORO- ; CHLORTEN; i, i, 1-TRICHLORETHANE ;
TRICHLOROETHANE iIi DEGREASE COLD/VAPOR (ASHLAND);

ST-1000A CLEANER (STRESSCOAT) ; BLACO-THANE (BARON-BLAKESLEE) ;
PERM ETHANE DG (DETREX CHEMICALS);' SAFETY SOLVENT (LOCTITE CORPORATION);

ACTIVATOR 711, 702, 703 (LOCTITE CORPORATION); STCC 4941176; RCRA U226;

UN 2831; C2H3CL3; 0HS14370

CHEMICAL FAMILY :

HALOGEN COMPOUND, ALIPHATIC

MOLECULAR FORMULA: C- H3 -C- CL3

MOLECULAR WEIGHT: 133.40

CERCLA RATINGS (SCALE 0-3) : HEALTH-3 FIRE=I REACTIVITY=0 PERSISTENCE=3

NFPA RATINGS (SCALE 0-4) : HEAL%%--3 FIRE=I REACTIVITY=0

COMPONENTS AND CONTAMINANTS

COMPONENT: METHYL CHLOROFORM PERCENT: i00.0

CAS# 71-55-6

OTHER CONTAMINANTS : NONE

EXPOSURE LIMITS :

METHYL CHLOROFORM (I, 1,1 -TRICHLOROETKANE) :

350 PPM (1900 MG/M3) 0SHA TWA; 450 PPM (2450 MG/M3) 0SHA STEL

350 PPM (1900 MG/M3) ACGIH TWA; 450 PPM (2450 MG/M3) ACGIH STEL
350 PPM NIOSH RECOMMENDED 15 MINUTE CEILING

I000 POUNDS CERCLA SECTION 103 REPORTABLE QUANTITY

SUBJECT TO SARA SECTION 313 ANNUAL TOXIC CHEMICAL RELEASE REPORTING

PHYSICAL DATA

DESCRIPTION: CLEAR, COLORLESS LIQUID WITH A MILD CHLOROFORM-LIKE ODOR.

BOILING POINT: 165 F (74 C) MELTING POINT: -26 F (-32 C)
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SPECIFIC GRAVITY: 1.3390 VAPOR PRESSURE: I00 MMHG @ 20 C

I

MsUS#
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EVAPORA'fION RATE: (BUTYL ACETATE=I) 5.0 SOLUBILITY IN WATER: 0°078% @ 25 C

ODOR THRESHOLD: 44-100 PPM VAPOR DENSITY: 4.55

SOLVENT SOLUBILITY: SOLUBLE IN ACETONE, BENZENE, CHLOROFORM, METHANOL,

ETHANOL, CARBON DISULFIDE, ETHER, CARBON TETRACHLORIDE, N-HEPTANE.

VISCOSITY: 0.858 CPS @ 20 C

.--................--........ .... . .... .............. .... ... .... . .................

FIRE AND EXPLOSION DATA

FIRE AND EXPLOSION HAZARD:

SLIGHT FIRE HAZARD WHEN EXPOSED TO HEAT OR FLAME.

UPPER EXPLOSIVE LIMIT: 12.5% LOWER EXPLOSIVE LIMIT: 7.5%

AUTOIGNITION TEMP.: 998 F (537 C)

FIREFIGHTING MEDIA:
DRY CHEMICAL OR CARBON DIOXIDE

(1990 EMERGENCY RESPONSE GUIDEBOOK, DOT P 5800.5).

FOR LARGER FIRES, USE WATER SPRAY, FOG OR REGULAR FOAM

(1990 EMErgENCY RESPONSE GUIDEBOOK, DOT P 5800.5).

FIREFIGHTING:
APPLY COOLING WATER TO SIDES OF CONTAINERS THAT ARE EXPOSED TO FLAMES UNTIL

WELL AFTER FIRE IS OUT. STAY AWAY FROM ENDS OF TANKS. ISOLATE FOR 1/2 MILE IN

ALL DIRECTIONS IF TANK, RAIL CAR OR TANK TRUCK IS INVOLVED IN FIRE (1990
EMERGENCY RESPONSE GUIDEBOOK, DOT P 5800.5, GUIDE PAGE 74).

EXTINGUISH USING AGENTS FOR SURROUNDING FIRE. COOL FIRE-EXPOSED CONTAINERS
WITH FLOODING AMOUNTS OF WATER APPLIED FROM AS FAR A DISTANCE AS POSSIBLE.

DO NOT ALLOW RUN-OFF WATER INTO SEWERS AND WATER SOURCES. AVOID BREATHING

VAPORS.

TRANSPORTATION DATA

DEPARTMENT OF TRANSPORTATION HAZARD CLASSIFICATION 49 CFR 172.101:
ORM-A

DEPARTMENT OF TRANSPORTATION LABELING REQUIREMENTS 49 CFR 172.101 AND
SUBPART E:

NONE

DEPARTMENT OF TRANSPORTATION PACKAGING REQUIREMENTS: 49 CFR 173.605
EXCEPTIONS: 49 CFR 173.505
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TOXICITY

METHYL CHLOROFORM (I,I,I-TRICHLOROETHANE) : _SDS#_

I IRRITATION DATA: 450 PPM/8 HOURS EYE-MAN; 5 GM/12 DAYS INTERMITTENT
SKIN-RABBIT MILD; 20 MG/24 HOURS SKIN-RABBIT MODERATE;

I00 MG EYE-RABBIT MILD; 2 MG/24 HOURS EYE-RABBIT SEVERE.

TOXICITY DATA: 27 GM/M3/10 MINUTES INHALATION-MAN LCLO;
350 PPM INHALATION-MAN TCLO; 200 PPM/4 HOURS INHALATION-MAN TCLO;

920 PPM/70 MINUTES INHALATION-HUMAN TCLO; 18000 PPM/4 HOURS INHALATION-RAT

PAGE 3

LC50; 3911 PPM/2 HOURS INHALATION-MOUSE LC50; 24400 MG/M3 INHALATION-CAT

LCS0; 15800 MG/KG SKIN-RABBIT LDS0 (EPA-600/8-82-003F, 1984); 1GM/KG
SKIN-RABBIT LDLO; 670 MG/KG ORAL-HUMAN TDLO; 10300 MG/KG ORAL-RAT LDS0;

11240 MG/KG ORAL-MOUSE LD50; 5660 MG/KG ORAL-RABBIT LDS0;

9470 MG/KG ORAL-GUINEA PIG LD50; 750 MG/KG ORAL-DOG LDS0;
16 GM/KG SUBCUTANEOUS-MOUSE LDS0; 500 MG/KG SUBCUTANEOUS-RABBIT LDLO;
95 MG/KG INTRAVENOUS-DOG LDLO; 3593 MG/KG INTRAPERITONEAL-RAT LD50;

3636 MG/KG INTRAPERITONEAL-MOUSE LD50; 3100 MG/KG INTRAPERITONEAL-DOG LD50;
MUTAGENIC DATA (RTECS); REPRODUCTIVE EFFECTS DATA (RTECS).

CARCINOGEN STATUS: ANIMAL INADEQUATE EVIDENCE (IARC GROUP-3).

LOCAL EFFECTS: IRRITANT- INHALATION, SKIN, EYE.
ACUTE TOXICITY LEVEL: SLIGHTLY TOXIC BY INHALATION, DERMAL ABSORPTION AND

INGESTION.
TARGET EFFECTS: CENTRAL NERVOUS SYSTEM DEPRESSANT. POISONING MAY ALSO AFFECT

THE HEART, LIVER AND KIDNEYS.
AT INCREASED RISK FROM EXPOSURE: _ERSONS WITH PRE-EXISTING SKIN DISORDERS,

LIVER DISEASE OR CARDIOVASCULAR DISEASE.
ADDITIONAL DATA: ALCOHOL MAY ENHANCE THE TOXIC EFFECTS. STIMULANTS SUCH

AS EPINEPHRINE MAY INDUCE VENTRICULAR FIBRILLATION.

HEALTH EFFECTS AND FIRST AID

INHALATION:

METHYL CHLOROFORM (I,I,I-TRICHLOROETHANE):

IRRITANT/NARCOTIC. I000 PPM IMMEDIATELY DANGEROUS TO LIFE OR HEALTH.
ACUTE EXPOSURE- EXPOSURE TO 500 PPM FOR 60 MINUTES SHOULD CAUSE NO EFFECT

EXCEPT FOR A DISTINCTIVE ODOR WHILE 900-1000 PPM FOR 20 MINUTES MAY CAUSE
MILD RESPIRATORY TRACT IRRITATION AND PROMPT BUT MINIMAL IMPAIRMENT OF

EQUILIBRIUM WHICH MAY BE ACCOMPANIED BY HEADACHE, LASSITUDE AND ATAXIA.
IMPAIRED PERFORMANCE OF BEHAVIORAL TESTS WAS ALSO REPORTED AT I000 PPM.

HIGHER LEVELS OF 2000-5000 PPM MAY CAUSE INCOORDINATION, ANESTHESIA,

EUPHORIA, LOSS OF CONSCIOUSNESS, COMA AND DEATH DUE TO CENTRAL NERVOUS
SYSTEM DEPRESSION, RESPIRATORY ARREST, OR CARDIAC ARRYTHMIA.
CARDIAC SENSITIZATION MAY BE A CONTRIBUTING FACTOR. OTHER EFFECTS MAY

INCLUDE NAUSEA, VOMITING, DIARRHEA, DROWSINESS, CONVULSIONS, FALL OF BLOOD

PRESSURE, LIVER AND KIDNEY DAMAGE, BRADYCARDIA AND BLOOD CLOTTING C_uNGES.
CHRONIC EXPOSURE- NO ADVERSE EFFECTS RELATED TO EXPOSURE WERE REPORTED IN

VOLUNTEERS EXPOSED TO 500 PPM FOR 7 HOURS A DAY FOR 5 DAYS, OR IN
WORKERS EXPOSED TO 200 PPM FOR SEVERAL MONTHS TO 6 YEARS. THERE IS SOME
EVIDENCE FROM HUMAN CASE REPORTS THAT REPEATED EXPOSURE TO HIGH

CONCENTRATIONS MAY CAUSE LASTING DAMAGE TO THE HEART. EXPOSURE OF

ANIMALS FOR 3 MONTHS AT CONCENTRATIONS FROM 1000 TO i0,000 PPM CAUSED
SYMPTOMS OF CENTRAL NERVOUS SYSTEM DEPRESSION AND SOME PATHOLOGICAL
CHANGES IN THE LIVERS AND LUNGS OF SOME SPECIES. REPRODUCTIVE EFFECTS
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HAVE BEEN REPORTED IN ANIMALS.

1 FIRST AID- REMOVE FROM EXPOSURE AREA TO FRESH AIR IMMEDIATELY. IF BREATHING
HAS STOPPED, GIVE ARTIFICIAL RESPIRATION. MAINTAIN AIRWAY AND BLOOD
PRESSURE AND ADMINISTER OXYGEN IF AVAILABLE. KEEP AFFECTED PERSON WARM AND

AT REST. TREAT SYMPTOMATICALLY AND SUPPORTIVELY° ADMINISTRATION OF OXYGEN

SHOULD BE PERFORMED BY QUALIFIED PERSONNEL. GET MEDICAL ATTENTION
IMMEDIATELY.

sKiNCO.ACT: MSDS#
IRRITANT.

ACUTE EXPOSURE- DIRECT CONTACT MAY CAUSE IRRITATION AND REDNESS. VAPORS ARE

POORLY ABSORBED, BUT THE LIQUID, ESPECIALLY IF CONFINED UNDER AN

PAGE 4

IMPERMEABLE BARRIER MAY BE ABSORBED TO SOME EXTENT. THIS ALONE IS UNLIKELY

TO RESULT IN TOXIC EFFECTS, BUT MAY ADD TO THE EFFECTS OF INHALATION
EXPOSURE.

CHRONIC EXPOSURE- REPEATED SKIN CONTACT MAY PRODUCE A DRY, SCALY, FISSURED

DERMATITIS DUE TO THE DEFATTING PROPERTIES OF THE LIQUID, AND POSSIBLY
BURNS°

FIRST AID- REMOVE CONTAMINATED CLOTHING AND SHOES IMMEDIATELY. WASH AFFECTED

AREA WITH SOAP OR MILD DETERGENT AND LARGE AMOUNTS OF WATER UNTIL NO

EVIDENCE OF CHEMICAL REMAINS (APPROXIMATELY 15-20 MINUTES). GET MEDICAL
ATTENTION IMMEDIATELY.

EYE CONTACT: '

METHYL CHLOROFORM (i, 1,1 -TRICHLOROETHANE) :
IRRITANT.

ACUTE EXPOSURE- EXPOSURE TO 500 PPM MAY CAUSE IRRITATION AND REDNESS.

DIRECT CONTACT WITH THE LIQUID MAY CAUSE TEMPORARY INJURY WITH COMPLETE
RECOVERY EXPECTED IN 48 HOURS. DIRECT APPLICATION TO THE EYES OF RABBITS

HAS CAUSED CONJUNCTIVAL IRRITATION, BUT NO CORNEAL DAMAGE.
CHRONIC EXPOSURE- REPEATED OR PROLONGED CONTACT MAY CAUSE CONJUNCTIVITIS.

FIRST AID- WASH EYES IMMEDIATELY WITH LARGE AMOUNTS OF WATER OR NORMAL SALINE,

OCCASIONALLY LIFTING UPPER AND LOWER LIDS, UNTIL NO EVIDENCE OF CHEMICAL

REMAINS (APPROXIMATELY 15-20 MINUTES). GET MEDICAL ATTENTION IMMEDIATELY.

INGESTION:

METHYL CHLOROFORM (I, 1, I- TRICHLOROETHANE) :
NARCOTIC.

ACUTE EXPOSURE- MAY CAUSE NAUSEA, VOMITING, DI_RHEA, GASTROINTESTINAL
DISTURBANCES AND ABDOMINAL PAIN FOLLOWED BY CENTRAL NERVOUS SYSTEM

DEPRESSION WITH HEADACHE, DIZZINESS, WEAKNESS, INCOORDINATION, MENTAL
CONFUSION AND UNCONSCIOUSNESS. DEATH MAY OCCUR FROM CHRONIC RESPIRATORY
FAILURE. OTHER SYMPTOMS AS DESCRIBED IN ACUTE INHALATION MAY ALSO OCCUR.

MYOCARDIAL SENSITIZATION TO EPINEPHRINE AND SUBSEQUENT DEATH DUE TO
CARDIAC ARREST MAY OCCUR. ASPIRATION MAY RESULT IN PULMONARY EDEMA OR

CHEMICAL PNEUMONITIS.
CHRONIC EXPOSURE- REPRODUCTIVE EFFECTS HAVE BEEN REPORTED IN ANIMALS.
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FIRST AID- IF THE PERSON IS CONSCIOUS AND NOT CONVULSING, INDUCE EMESIS BY
GIVING SYRUP OF IPECAC (KEEPING THE HEAD BELOW THE HIPS TO PREVENT

1 ASPIRATION), FOLLOWED BY WATER. REPEAT IN 20 MINI/TES IF NOT EFFECTIVE
INI=_._.INpATIE=sWITH__SS_ _S_=O_ O__ _S_ _ _0_
PRODUCED,_ERFO_GASTriC_V_a_C_=_O_S_._<O_S_AC.,_'_00_O_
PO:SON:.Q,_2T._.I.TR_T__O=_C_.YANDS_O_=VE_.__C
_V_QES_OU__EP_O_ _YQ__ =O_C__SO_. a_ _C__=_=_0.I_DI,,TEL_.

A_IDoT_.- MSDS#_
--.------.--..-................... ..... ....................._. .... . .............

REACTIVITY

REACTIVITY:

SLOWLY DECOMPOSES OVER TIME YIELDING HYDROGEN CHLORIDE. AN INHIBITOR MAY BE

ADDED TO SCAVENGE THE ACID THAT IS FORMED AND PREVENT CORROSION TO METALS.
WATER MAY REACT WITH THE INHIBITOR AND ALLOW THE NATtrRAL DECOMPOSITION TO
OCCUR.
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INCOMPATIB ILITI ES :

METHYL CHLOROFORM (1, i, i- TRICHLOROETHANE) :
ACETONE : EXOTHERMIC REACTION.

ALKALI (STRONG): POSSIBLE VIOLENT REACTION.
ALUMINUM AND ALLOYS: MAY DECOMPOSE VIOLENTLY.
BARIUM: FIRE AND EXPLOSION HAZARD.

MAGNESIUM: VIOLENT DECOMPOSITION WITH EVOLUTION OF HYDROGEN CHLORIDE.

METALS (POWDERED): FIRE AND EXPLOSION HAZARD.
NITROGEN TETROXIDE: FORMS EXPLOSIVE MIXTURE.

OXIDIZERS (STRONG): POSSIBLE VIOLENT REACTION.
OXYGEN (GAS): POSSIBLE EXPLOSION WHEN HEATED @ 100 C.

OXYGEN (LIQUID): POSSIBLE VIOLENT EXPLOSION.
POTASH: FORMS FLAMMABLE OR EXPLOSIVE PRODUCT.

POTASSIUM AND ALLOYS: FORMS SHOCK-SENSITIVE MIXTURE.

POTASSIUM HYDROXIDE: FORMATION OF SPONTANEOUSLY FLAMMABLE PRODUCT.

RUBBER, PLASTICS, COATINGS : MAY BE ATTACKED.
SODIUM AND ALLOYS: FIRE AND EXPLOSION HAZARD.

SODIUM HYDROXIDE: FORMS SPONTANEOUSLY FLAMMABLE PRODUCT.
SODIUM- POTASSIUM ALLOY: POSSIBLE EXPLOSION.
TIN AND ALLOYS : INCOMPATIBLE.

ZINC AND ALLOYS : INCOMPATIBLE.

DECOMPOSITION:

THERMAL DECOMPOSITION PRODUCTS MAY INCLUDE TOXIC AND CORROSIVE FUMES OF

CHLORIDES, TOXIC FUMES OF PHOSGENE AND CHLOROACETYLENES, AND OXIDES OF CARBON.

POLYMERIZATION:

HAZARDOUS POLYMERIZATION HAS NOT BEEN REPORTED TO OCCUR UNDER NORMAL
TEMPERATURES AND PRESSURES.

STORAGE AND D,ISPOSAL
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OBSERVE ALL FEDERAL, STATE AND LOCAL REGULATIONS WHEN STORING OR DISPOSING
OF THIS SUBSTANCE. FOR ASSISTANCE, CONTACT THE DISTRICT DIRECTOR OF THE

1 ENVIRONMENTAL PROTECTION AGENCY

MSDS#
**STORAGE* *

STORE IN A COOL, DRY, WELL- VENTILATED LOCATION, AWAY FROM ANY AREA WHERE THE
FIRE-HAZARD MAY BE ACUTE (NFPA 49, HAZARDOUS CHEMICALS DATA, 1975).

STORE AWAY FROM INCOMPATIBLE SUBSTANCES.

**DISPOSAL**

DISPOSAL MUST BE IN ACCORDANCE WITH STANDARDS APPLICABLE TO GENERATORS OF

HAZARDOUS WASTE, 40CFR 262. EPA HAZARDOUS WASTE NUMBER U226.

CONDITIONS TO AVOID

MAY BURN BUT DOES NOT IGNITE READILY. CONTAINER MAY EXPLODE IN HEAT OF FIRE.

SPILL AND LEAK PROCEDURES

SOIL SPILL:

PAGE 6

DIG A HOLDING AREA SUCH AS A PIT, POND OR LAGOON TO CONTAIN SPILL AND DIKE

SURFACE FLOW USING BARRIER OF SOIL, SANDBAGS, FOAMED POLYURETHANE OR FOAMED

CONCRETE. ABSORB LIQUID MASS WITH FLY ASH OR CEMENT POWDER.

WATER SPILL:
LIMIT SPILL MOTION AND DISPERSION WITH NATURAL BARRIERS OR OIL SPILL CONTROL

BOOMS.

TRAP SPILLED MATERIAL AT BOTTOM IN DEEP WATER POCKETS, EXCAVATED ROLDING AREAS
OR WITHIN SAND BAG BARRIERS.

USE SUCTION HOSES TO REMOVE TRAPPED SPILL MATERIAL.

THE CALIFORNIA SAFE DRINKING WATER AND TOXIC ENFORCEMENT ACT OF 1986

(PROPOSITION 65) PROHIBITS CONTAMINATING ANY KNOWN SOURCE OF DRINKING WATER
WITH SUBSTANCES KNOWN TO CAUSE CANCER ANDOR REPRODUCTIVE TOXICITY.

OCCUPATIONAL SPILL:
SHUT OFF IGNITION SOURCES. STOP LEAK IF YOU CAN DO IT WITHOUT RISK. FOR SMALL

LIQUID SPILLS, TAKE UP WITH SAND, EARTH OR OTHER ABSORBENT MATERIAL. FOR

LARGER SPILLS, DIKE FAR AHEAD OF SPILL FOR LATER DISPOSAL. NO SMOKING, FLAMES
OR FLARES IN HAZARD AREAl KEEP UNNECESSARY PEOPLE AWAY.

REPORTABLE QUANTITY (RQ): I000 POUNDS
THE SUPERFUND AMENDMENTS AND REAUTHORIZATION ACT (SARA) SECTION 304 REQUIRES

THAT A RELEASE EQUAL TO OR GREATER THAN THE REPORTABLE QUANTITY FOR THIS
SUBSTANCE BE IMMEDIATELY REPORTED TO THE LOCAL EMERGENCY PLANNING COMMITTEE
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AND THE STATE EMERGENCY RESPONSE COMMISSION (40 CFR 355.40). IF THE RELEASE C _

THIS SUBSTANCE IS REPORTABLE UNDER CERCLA SECTION 103, THE NATIONAL RESPONSE
1 CENTER MUST BE NOTIFIED IMMEDIATELY AT (800) 424-8802 OR (202) 426-2675 IN T}{

METROPOLITAN WASHINGTON, D.C. AREA (40 CFR 302.6).

............................."'."" "
VENTILATION:

PROVIDE GENERAL DILUTION VENTILATION TO MEET PUBLISHED EXPOSURE LIMITS°

RESPIRATOR :

THE FOLLOWING RESPIRATORS AND MAXIMUM USE CONCENTRATIONS ARE RECOMMENDATIONS
BY THE U.S. DEPARTMENT OF HEALTH AND HUMAN SERVICES, NIOSH POCKET GUIDE TO

CHEMICAL HAZARDS; NIOSH CRITERIA DOCUMENTS OR BY THE U.S. DEPARTMENT OF i

LABOR, 29 CFR 1910 SUBPART Z.
THE SPECIFIC RESPIRATOR SELECTED MUST BE BASED ON CONTAMINATION LEVELS FOUND

IN THE WORK PLACE, MUST NOT EXCEED THE WORKING LIMITS OF THE RESPIRATOR AND
BE JOINTLY APPROVED BY THE NATIONAL INSTITUTE FOR OCCUPATIONAL SAFETY AND

HEALTH AND THE MINE SAFETY AND HEALTH ADMINISTRATION (NIOSH-MSHA) .

METHYL CHLOROFORM (i, I, I-TRICHLOROETHANE) :

i000 PPM- ANY SUPPLIED-AIR RESPIRATOR WITH FULL FACEPIECE.
ANY SELF-CONTAINED BREATHING APPARATUS WITH FULL FACEPIECE.

ESCAPE- ANY AIR-PURIFYING FULL FACEPIECE RESPIRATOR (GAS MASK) WITH A

CHIN-STYLE OR FRONT OR BACK-MOUNTED ORGANIC VAPOR CANISTER.

ANY APPROPRIATE ESCAPE-TYPE SELF- CONTAINED BREATHING APPARATUS.

FOR FIREFIGHTING AND OTHER IMMEDIATELY DANGEROUS TO LIFE OR HEALTH CONDITIONS

ANY SELF-CONTAINED BREATHING APPARATUS THAT HAS A FULL FACEPIECE AND IS

PAGE 7

OPERATED IN A PRESSURE-DEMAND OR OTHER POSITIVE-PRESSURE MODE.

ANY SUPPLIED-AIR RESPIRATOR THAT HAS A FULL FACEPIECE AND IS OPERATED IN A

PRESSURE-DEMAND OR OTHER POSITIVE-PRESSURE MODE IN COMBINATION WITH AN

AUXILIARY SELF-CONTAINED BREATHING APPARATUS OPERATED IN PRESSURE-DEMAND
" OR OTHER POSITIVE-PRESSURE MODE.

CLOTHING :

EMPLOYEE MUST WEAR APPROPRIATE PROTECTIVE (IMPERVIOUS) CLOTHING AND EQUIPMENT
TO PREVENT ANY POSSIBILITY OF SKIN CONTACT WITH THIS SUBSTANCE.

GLOVES :

EMPLOYEE MUST WEAR APPROPRIATE PROTECTIVE GLOVES TO PREVENT CONTACT WITH THIS
SUBSTANCE.

EYE PROTECTION:
EMPLOYEE MUST WEAR SPLASH-PROOF OR DUST-RESISTANT SAFETY GOGGLES AND A

FACESHIELD TO PREVENT CONTACT WITH THIS SUBSTANCE.

EMERGENCY WASH FACILITIES: APP D-45
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I
WHERE THERE IS ANY POSSIBILITY THAT AN EMPLOYEE'S EYES AND/OR SKIN MAY BE
EXPOSED TO THIS SUBSTANCE, THE EMPLOYER SHOULD PROVIDE AN EYE WASH FOUNTAIN

AND QUICK DRENCH SHOWER WITHIN THE IMMEDIATE WORK AREA FOR EMERGENCY USE.

AUTHORIZED BY- OCCUPATIONAL HEALTH SERVICES, INCo

CREATION DATE: 10/25/84 REVISION DATE: 02/21/91
0HS14370
71-55-6

Copyright 1991 Occupational Health Services, Inc..
Licensed to: HEHF

to make unlimited paper copies for internal distribution and use only.
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0HS25070
MATERIALSAFETYDATA SHEET

OCCUPATIONALHEALTHSERVICES,INC. FOR EMERGENCYSOURCE INFORMATION
11 WEST 42ND STREET,12THFLOOR CONTACT:1-615-366-2000
NEW YORK,NEW YORK 10036

I-BOO-445-MSDSI.g12.789.3535(I-800-445-6737)OR IV_SDS #_

SUBSTANCEIDENTIFICATION

CAS-NUMBER75-35-4
SUBSTANCE:VINYLIDENECHLORIDE

TRADENAMES/SYNONYMS:
I,I-DICHLOROETHENE;I,I-DICHLOROETHYLENE;VDC;VINYLIDENECHLORIDEMONOMER;
VINYLIDENEDICHLORIDE;RCRA U078;UN 1303;0HS25070

CHEMICALFAMILY:
HALOGEN

MOLECULARFORMULA:C2-H2-CL2

MOLECULARWEIGHT:96.64

CERCLARATINGS(SCALE0-3): HEALTH=3 FIRE-S REACTIVITY=2PERSISTENCE=I
NFPARATINGS(SCALE0-4): HEALTH-2 FIRE=4 REACTIVITY=2

COMPONENTSAND CONTAMINANTS

COMPONENT:VINYLIDENECHLORIDE PERCENT:>99.9
CAS# 75-35-4

OTHERCONTAMINANTS:200 PPM HYDROQUINONEMONOMETHYLETHERADDEDAS AN
INHIBITOR.

EXPOSURELIMITS:
VINYLIDINECHLORIDE:
I PPM 4 MG/M3)OSHATWA
S PPM 20 MG/M3)ACGIH TWA; 20 PPM (80MG/M3)ACGIH STEL
2 PPM 8 MG/M3)DFG MAK TWA;
4 PPM 16 MG/M3)DFG MAK 30 MINUTEPEAK,AVERAGEVALUE,4 TIMES/SHIFT

100 POUNDSCERCLASECTION103 REPORTABLEQUANTITY
SUBJECTTO SARA SECTION313 ANNUALTOXIC CHEMICALRELEASEREPORTING

VINYLHALIDES:
LOWESTDETECTABLELIMITNIOSH RECOMMENDEDEXPOSURECRITERIA

PHYSICALDATA

DESCRIPTION:VOLATILE,COLORLESSLIQUIDWITH A MILD SWEETODOR, WHICH ON LONG
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STANDINGMAY FORMWHITE DEPOSITSOF READILYEXPLOSIVEPEROXIDE.

BOILINGPOINT:86-90 F (30-32C) MELTINGPOINT:-188F (-122C)

SPECIFICGRAVITY:1.213 VAPOR PRESSURE:400 MMHG @ 14.8C

EVAPORATIONRATE: NOT AVAILABLE SOLUBILITYIN WATER:0.04% @ 20 C

ODORTHRESHOLD:500 PPM VAPORDENSITY:3.4

SOLVENTSOLUBILITY:ORGANICSOLVENTS _A_D_:/_;_C)7_

FIREAND EXPLOSIONDATA

FIREAND EXPLOSIONHAZARD:
DANGEROUSFIRE HAZARDWHEN EXPOSEDTO HEATOR FLAME.

VAPORSARE HEAVIERTHAN AIR AND MAY TRAVELA CONSIDERABLEDISTANCETO A SOURCE
OF IGNITIONAND FLASH BACK.

VAPOR-AIRMIXTURESARE EXPLOSIVEABOVE FLASH POINT.

CYLINDERMAY EXPLODEIN HEAT OF FIRE.

FLASHPOINT:14 F (-I0 C) UPPEREXPLOSIVELIMIT:11.4%

LOWEREXPLOSIVELIM_ _ 6% AUTOIGNITIONTEMP.:856 F (457C)

FLAMMABILITYCLASS IA

FIREFIGHTINGMEDIA:
DRY CHEMICAL,CARBONDIOXIDE,WATERSPRAY OR REGULARFOAM
(1990EMERGENCYRESPONSEGUIDEBOOK,DOT P 5800.5).

FOR LARGERFIRES,USE WATER SPRAY,FOG OR REGULARFOAM
(1990EMERGENCYRESPONSEGUIDEBOOK,DOT P 5800.5).

FIREFIGHTING:
MOVECONTAINERFROM FIREAREA IF YOU CAN DO IT WITHOUTRISK.APPLY COOLING
WATERTO SIDESOF CONTAINERSTHATARE EXPOSEDTO FLAMESUNTIL WELLAFTER FIRE
ISOUT. STAY AWAY FROM ENDSOF TANKS.FOR MASSIVEFIRE IN CARGO AREA, USE
UNMANNEDHOSE HOLDEROR MONITORNOZZLES;IF THIS IS IMPOSSIBLE,WITHDRAWFROM
AREAAND LET FIRE BURN.WITHDRAWIMMEDIATELYIN CASEOF RISINGSOUND FROM
VENTINGSAFETYDEVICEOR ANY DISCOLORATIONOF TANK DUE TO FIRE. ISOLATEFOR
i/2 MILE IN ALL DIRECTIONSIF TANK,RAIL CAR OR TANK TRUCK IS INVOLVEDIN FIRE
(1990EMERGENCYRESPONSEGUIDEBOOK,DOT P 5800.5,GUIDE PAGE 27).

EXTINGUISHONLY IF FLOWCAN BE STOPPED;USE FLOODINGAMOUNTSOF WATER AS A
FOG,SOLIDSTREAMSMAY BE INEFFECTIVE.COOL CONTAINERSWITH FLOODING
AMOUNTSOF WATER,APPLY FROMAS FARA DISTANCEAS POSSIBLE.AVOID BREATHING
VAPORS,KEEP UPWIND.
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WATERMAY BE INEFFECTIVEEXCEPTAS A BLANKET(NFPA325M, FIRE HAZARD
PROPERTIESOF FLAMMABLELIQUIDS,GASES,AND VOLATILESOLIDS,1984)

TRANSPORTATIONDATA _SD_ :_-_'__,-I_'_J'_-
DEPARTMENTOF TRANSPORTATIONHAZARDCLASSIFICATION49 CFR 172.101:
FLAMMABLELIQUID

DEPARTMENTOF TRANSPORTATIONLABELINGREQUIREMENTS49 CFR 172.101AND
SUBPARTE:
FLAMMABLELIQUID

DEPARTMENTOF TRANSPORTATIONPACKAGINGREQUIREMENTS:49 CFR 173.119
EXCEPTIONS:4g CFR I/3.11B

TOXICITY

VINYLIDENECHLORIDE:
TOXICITYDATA: 25 PPM INHALATION-HUMANTCLO; 6350 PPM/4HOURS INHALATION-RAT
LCSO;200 MG/KG ORAL-RATLDSO; 194 MG/KGORAL-MOUSELDSO; 5750MG/KG
ORAL-DOGLDLO;3700 MG/KG SUBCUTANEOUS-RABBITLDLO; 225 MG/KG
INTRAVENOUS-DOGLDLO;MUTAGENICDATA (RTECS);REPRODUCTIVEEFFECTSDATA
(RTECS);TUMORIGENICDATA (RTECS).

CARCINOGENSTATUS:HUMAN INADEQUATEEVIDENCE.ANIMALLIMITEDEVIDENCE
(IARCGROUP-3).THE AVAILABLEEXPERIMENTALEVIDENCEINDICATESTHAT
VINYLIDENECHLORIDEPRODUCESMALIGNANTTUMORSIN MICE AND RATSBY INHALATION
AND THAT SOMEOF THE TUMORSARE SIMILARTO THOSE PRODUCEDBY VINYLCHLORIDE.
THE AVAILABLEDATA WAS NOT ADEQUATEAN EVALUATIONOF HUMANCARCINOGENICITY.

LOCALEFFECTS:IRRITANT-INHALATION,SKIN,EYE.
ACUTETOXICITYLEVEL:TOXIC BY INGESTION;MODERATELYTOXIC BY INHALATION.
TARGETEFFECTS:CENTRALNERVOUSSYSTEMDEPRESSANT;HEPATOTOXIN.

HEALTHEFFECTSAND FIRSTAID

INHALATION:
VINYLIDENECHLORIDE:
IRRITANT/NARCOTIC/!IEPATOTOXIN/LIMITEDANIMALCARCINOGEN.
ACUTE EXPOSURE-INHALATIONMAY IRRITATETHE NOSEAND RESPIRATORYSYSTEMAND
CAUSE LUNGCONGESTION.HIGH CONCENTRATIONS(AROUND4000 PPM)_Y CAUSE
CENTRALNERVOUSSYSTEMDEPRESSIONWITH SYMPTOMSOF INEBRIATION,WHICH
MAY PROGRESSTO CONVULSIONS,SPASMS,AND UNCONSCIOUSNESS,AND POSSIBLY
DEATH.IF NOT FATAL,COMPLETERECOVERYOCCURSIF EXPOSUREIS STOPPED.

CHRONICEXPOSURE-REPEATEDOR PROLONGEDEXPOSUREHAS PRODUCEDA SIGNIFICANT
INCREASEIN KIDNEYADENOCARCINOMAS,MAMMARYCARCINOMASAND PULMONARY
ADENOMASIN MICE.WORKERSEXPOSED FOR UP TO 6 YEARS REVEALEDA HIGH
INCIDENCEOF HEPATOTOXICITY.,"¢ HOUR EXPOSUREOF 200 PPM PRODUCED
EXTENSIVEHEMORRHAGICCENTROLOBULARLIVERNECROSISIN RATS 6 HOURS AFTER
EXPOSURE.MAY ALSO CAUSEKIDNEYDAMAGE,AND REPRODUCTIVEEFFECTSHAVE
BEEN REPORTEDIN ANIMALS.

FIRSTAID- REMOVEFROMEXPOSUREAREA TO FRESHAIR IMMEDIATELY.IF BREATHING
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HAS STOPPED,PERFORMARTIFICIALRESPIRATION.KEEP PERSONWARM AND AT REST.
TREATSYMPTOMATICALLYAND SUPPORTIVELY.GET MEDICALATTENTIONIMMEDIATELY.

SKINCONTACT: _w_ASD S :____.._VINYLIDENECHLORIDE:
IRRITANT.
ACUTE EXPOSURE-THE LIQUIDMAY IRRITATETHE SKIN.WHERE LEAKSOCCUR,
VINYLIDENECHLORIDEMAY EVAPORATEAND THE HYDROQUINONEMONOMETHYLETHER
INHIBITORMAY ACCUMULATEUNTIL IT REACHESA CONCENTRATIONCAPABLEOF
CAUSINGLOCALBURNS.

CHRONICEXPOSURE-REPEATEDOR PROLONGEDEXPOSURETO IRRITANTSMAY CAUSE
DERMATITIS.AS EVALUATEDBY RTECS,ADMINISTRATIONTO MICE BY SKIN
CONTACTRESULTEDIN A STATISTICALLYSIGNIFICANTINCREASEIN THE INCIDENCE
OF NEOPLASTICTUMORSOF THE RESPIRATORYTRACTAND SKIN.

FIRSTAID- REMOVECONTAMINATEDCLOTHINGAND SHOES IMMEDIATELY.WASH AFFECTED
AREAWITH SOAP OR MILD DETERGENTAND LARGEAMOUNTSOF WATER UNTILNO
EVIDENCEOF CHEMICALREMAINS(APPROXIMATELY15-20MINUTES).GET MEDICAL
ATTENTIONIMMEDIATELY.

EYE CONTACT:
VINYLIDENECHLORIDE:
IRRITANT.
ACUTE EXPOSURE-CONTACTWITH THE EYE MAY CAUSEPAIN,CONJUNCTIVAL
IRRITATION,AND TRANSIENTCORNEALINJURY.HIGH LEVELSOF THE PHENOLIC
INHIBITORMAY POSSIBLYCAUSE BURNS.

CHRONICEXPOSURE-REPEATEDOR PROLONGEDEXPOSURETO IRRITANTSMAY CAUSE
CONJUNCTIVITIS.

FIRSTAID- WASH EYES IMMEDIATELYWITH LARGEAMOUNTSOF WATEROR NORMALSALINE,
OCCASIONALLYLIFTINGUPPERAND LOWER LIDS,UNTILNO EVIDENCEOF CHEMICAL
REMAINS(APPROXIMATELY15-20MINUTES).GET MEDICALATTENTIONIMMEDIATELY.

INGESTION:
VINYLIDENECHLORIDE:
NARCOTIC/HEPATOTOXIN/TOXIC.
ACUTE EXPOSURE-IT MAY CAUSE CENTRALNERVOUSSYSTEMDEPRESSION,COUGHING,
DIZZINESS,DULLNESS,AND UNCONSCIOUSNESS.IT MAY CAUSEHISTOLOGICAL
CHANGESIN THE LIVERAND KIDNEYS.

CHRONICEXPOSURE-REPEATEDOR PROLONGEDINGESTIONMAY CAUSE KIDNEYOR LIVER
DAHAGE.

FIRSTAID- TREATSYMPTOMATICALLYANDSUPPORTIVELY.GETMEDICALATTENTION
IMMEDIATELY.IF VOMITINGOCCURS,KEEPHEADLOWERTHANHIPS TO PREVENT
ASPIRATION.

ANTIDOTE:
NOSPECIFICANTIDOTE.TREATSYMPTOMATICALLYANDSUPPORTIVELY.

REACTIVITY

REACTIVITY:
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VINYLIDENECHLORIDEIN THE PRESENCEOF AIR OR OXYGENWITH THE INHIBITOR
REMOVED,FORMSA COMPLEXPEROXIDECOMPOUNDAT TEMPERATURESBETWEEN-40 AND
+25 C. THE PEROXIDEIS VIOLENTLYEXPLOSIVE.LOSSOF INHIBITOROR EXCESSIVE
HEATOR LIGHTMAY CAUSE SPONTANEOUSPOLYMERIZATIONRESULTINGIN VIOLENT

CONTAINERRUPTURE.INCOMPATIBILITIES: _/__I_S :_
VINYLIDENECHLORIDE:
AIR: WITH THE INHIBITORREMOVEDAND ON LONG STANDINGIT FORMS EXPLOSIVE
PEROXIDES.

ALUMINUM:CAN CATALYZEPOLYMERIZATION.
CHLOROSULFONICACID: VIOLENTREACTION.
COPPER:CAN CATALYZEPOLYMERIZATION.
NITRICACID: VIOLENTREACTION.
OLEUM:VIOLENTREACTION.
OXIDIZINGAGENTS:INCOMPATIBLE.

DECOMPOSITION;
THERMALDECOMPOSITIONPRODUCTSMAY INCLUDEHIGHLYTOXICFUMESOF PHOSGENE,
TOXICAND CORROSIVEFUMESOF CHLORIDES,AND OXIDESOF CARBON.

POLYMERIZATION:
VINYLIDENECHLORIDE:
LOSSOF INHIBITOROR EXCESSIVEHEAT OR LIGHTMAY CAUSESPONTANEOUS
POLYMERIZATIONRESULTINGIN VIOLENTCONTAINERRUPTURE.POLYMERIZATIONMAY
OCCUR IN THE PRESENCEOF ALUMINUMOR COPPEROR THEIRALLOYSOR AIR.

STORAGEAND DISPOSAL

OBSERVEALL FEDERAL,STATEAND LOCALREGULATIONSWHEN STORINGOR DISPOSING
OF THISSUBSTANCE.FOR ASSISTANCE,CONTACTTHE DISTRICTDIRECTOROF THE
ENVIRONMENTALPROTECTIONAGENCY.

**DISPOSAL**

DISPOSALMUST BE IN ACCORDANCEWITH STANDARDSAPPLICABLETO GENERATORSOF
HAZARDOUSWASTE,40CFR 262. EPA HAZARDOUSWASTE NUMBERUO/8.

I,I-DICHLOROETHYLENE- REGULATORYLEVEL:0.7 MG/L
MATERIALSWHICH CONTAINTHE ABOVE SUBSTANCEAT OR ABOVE THE REGULATORY
LEVELMEETTHE EPA CHARACTERISTICOF TOXICITY,AND MUST BE DISPOSEDOF IN
ACCORDANCEWITH 40 CFR PART 262. EPA HAZARDOUSWASTENUMBERD029.

CONDITIONSTO AVOID

AVOIDCONTACTWITH HEAT, SPARKS,FLAMES,OR OTHER SOURCESOF IGNITION.VAPORS
MAY BE EXPLOSIVE.AVOID OVERHEATINGOF CONTAINERS;CONTAINERSMAY VIOLENTLY
RUPTUREIN HEAT OF FIRE.AVOID CONTAMINATIONOF WATER SOURCES.

APP D-51



DOE/RL-90-04
m

PAGE6

SPILL AND LEAKPROCEDURES IV_SDS #_
SOILSPILL:
DIG A HOLDINGAREA SUCH AS PIT, PONDOR LAGOONTO CONTAINSPILLAND DIKE
SURFACEFLOWWITH BARRIEROF SOIL, SANDBAGS,FOAMEDPOLYURETHANEOR FOAMED
CONCRETE.

ABSORBBULKLIQUIDWITH FLY ASH, CEMENTPOWDER,SAWDUST,OR COMMERCIAL
SORBENTS.

APPLYFLUOROCARBON-WATERFOAM TO REDUCEVAPORAND FIREHAZARD.

AIR SPILL:
KNOCKDOWN VAPORSWITH WATER SPRAY.KEEP UPWIND.

COMBUSTIONPRODUCTSINCLUDECORROSIVEOR TOXIC VAPORS.

WATERSPILL:
USE NATURALDEEPWATER POCKETS,EXCAVATEDL_GOONS,OR SAND BAG BARRIERSTO
TRAPMATERIALAT BOTTOM.

APPLY UNIVERSALGELLINGAGENT TO IMMOBILIZETRAPPEDSPILLAND INCREASE
EFFICIENCYOF REMOVAL.

USE MECHANICALDREDGESOR LIFTSTO EXTRACTIMMOBILIZEDMASSESOF POLLUTIONAND
PRECIPITATES.

OCCUPATIONALSPILL:
SHUTOFF IGNITIONSOURCES.STOP LEAK IF YOU CAN DO IT WITHOUTRISK.USE WATER
SPRAYTO REDUCEVAPORS.FOR SMALLSPILLS,TAKE UP WITH SANDOR OTHER ABSORBENT
MATERIALAND PLACE INTOCONTAINERSFOR LATERDISPOSAL.FOR LARGERSPILLS,DIKE
FAR AHEAD OF SPILL FOR LATERDISPOSAL.NO SMOKING,FLAMESOR FLARESIN HAZARD
AREA. KEEPUNNECESSARYPEOPLEAWAY; ISOLATEHAZARDAREA AND RESTRICTENTRY.

REPORTABLEQUANTITY(RQ): 100 POUNDS
THE SUPERFUNDAMENDMENTSAND REAUTHORIZATIONACT (SARA)SECTION304 REQUIRES
THATA RELEASEEQUALTO OR GREATERTHAN THE REPORTABLEQUANTITYFOR THIS
SUBSTANCEBE IMMEDIATELYREPORTEDTO THE LOCAL EMERGENCYPLANNINGCOMMITTEE
AND THE STATE EMERGENCYRESPONSECOMMISSION(40 CFR 355.40).IF THE RELEASEOF
THISSUBSTANCEIS REPORTABLEUNDER CERCLASECTION103,THE NATIONALRESPONSE
CENTERMUST BE NOTIFIEDIMMEDIATELYAT (800)424-8802OR (202)426-2675IN THE
METROPOLITANWASHINGTON,D.C. AREA (40 CFR 302.6).

PROTECTIVEEQUIPMENT

VENTILATION:
PROVIDELOCAL EXHAUSTOR PROCESSENCLOSUREVENTILATIONTO MEET THE PUBLISHED
EXPOSURELIMITS.VENTILATIONEQUIPMENTMUST BE EXPLOSION-PROOF.

RESPIRATOR:
THE FOLLOWINGRESPIRATORSARE RECOMMENDEDBASEDON INFORMATIONFOUND IN THE
PHYSICALDATA, TOXICITYAND HEALTHEFFECTSSECTIONS.THEYARE RANKEDIN
ORDER FROMMINIMUMTO MAXIMUMRESPIRATORYPROTECTION.
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THE SPECIFICRESPIRATORSELECTEDMUST BE BASEDON CONTAMINATIONLEVELSFOUND
IN THE WORK PLACE,MUST BE BASEDON THE SPECIFICOPERATION,MUST NOT EXCEED
THE WORKINGLIMITSOF THE RESPIRATORAND MUST BE JOINTLYAPPROVEDBY THE
NATIONALINSTITUTEFOR OCCUPATIONALSAFETYAND HEALTHAND THE MINE SAFETY
AND HEALTHADMINISTRATION(NIOSH-MSHA).

ANY TYPE 'C' SUPPLIED-AIRRESPIRATORWITH A FULLFACEPIECEOPERATEDIN
PRESSURE-DEMANDOR OTHER POSITIVEPRESSUREMODE OR WITH A FULLFACEPIECE,
HELMETOR HOOD OPERATEDIN CONTINOUS-FLOWMODE.

ANY SELF-CONTAINEDBREATHINGAPPARATUSWITHA FULLFACEPIECEOPERATEDIN
PRESSURE-DEMANDOR OTHER POSITIVEPRESSUREMODE.

FOR FIREFIGHTINGAND OTHER IMMEDIATELYDANGEROUSTO LIFEOR HEALTHCONDITIONS:

ANY SELF-CONTAINEDBREATHINGAPPARATUSTHATHAS A FULL FACEPIECEAND IS
• OPERATEDIN A PRESSURE-DEMANDOR OTHER POSITIVE-PRESSUREMODE.

ANY SUPPLIED-AIRRESPIRATORTHAT HAS A FULLFACEPIECEAND IS OPERATEDIN A
PRESSURE-DEMANDOR OTHER POSITIVE-PRESSUREMODE IN COMBINATIONWITH AN
AUXILIARYSELF-CONTAINEDBREATHINGAPPARATUSOPERATEDIN PRESSURE-DEMAND
OR OTHER POSITIVE-PRESSUREMODE.

CLOTHING:
EMPLOYEEMUST WEARAPPROPRIATEPROTECTIVE(IMPERVIOUS)CLOTHINGAND EQUIPMENT
TO PREVENTREPEATEDOR PROLONGEDSKIN CONTACTWITHTHIS SUBSTANCE.

GLOVES:
EMPLOYEEMUST WEAR APPROPRIATEPROTECTIVEGLOVESTO PREVENTCONTACTWITH THIS
SUBSTANCE.

EYE PROTECTION:
EMPLOYEEMUST WEAR SPLASH-PROOFOR DUST-RESISTANTSAFETYGOGGLESTO PREVENT
EYE CONTACTWITH THIS SUBSTANCE.

EMERGENCYEYE WASH: WHERETHERE IS ANY POSSIBILITYTHAT AN EMPLOYEE'SEYESMAY
BE EXPOSEDTO THIS SUBSTANCE,THE EMPLOYERSHOULDPROVIDEAN EYE WASH
FOUNTAINWITHINTHE IMMEDIATEWORK AREA FOR EMERGENCYUSE.

AUTHORIZEDBY- OCCUPATIONALHEALTHSERVICES,INC.
CREATIONDATE:03/02/B7 REVISIONDATE:04/11/91

0HS25070
75-35-4
VINYLIDENECHLORIDE

CopyrightIg91OccupationalHealt_hServices,Inc.All RightsReserved.
Licensedto: HanfordEnvironmenta]HealthFoundation
To make unlimitedpapercopiesfor internaldistributionand use only.
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0HS05125
MATERIALSAFETYDATASHEET _D_ _!_C)I,,_

OCCUPATIONALHEALTHSERVICES,INC. FOR EMERGENCYSOURCE INFORMATION
11 WEST 42ND STREET,12THFLOOR CONTACT:1-615-366-2000
NEW YORK, NEW YORK 10036
1-800-445-MSDS(1-800-445-6737)OR

- 1-212-789-3535

SUBSTANCEIDENTIFICATION

CAS-NUMBER156-59-2
SUBSTANCE:CIS-I,2-DICHLOROETHYLENE

TRADENAMES/SYNONYMS:
CIS-ACETYLENEDICHLORIDE;1,2-DICHLOROETHYLENE;UN 1150;0HS05125

CHEMICALFAMILY:
• HALOGENCOMPOUND,ALIPHATIC

MOLECULARFORMULA:C2-H2-CL2

MOLECULARWEIGHT:96.94

CERCLARATINGS(SCALE0-3): HEALTH=2 FIRE-3 REACTIVITY-2PERSISTENCE=I
NFPA RATINGS(SCALE0-4): HEALTH-2 FIRE-3 REACTIVITY=2

COMPONENTSAND CONTAMINANTS

COMPONENT:CIS-I,2-DICHLOROETHYLENE PERCENT:100
CAS# 156-59-2

OTHER CONTAMINANTS:NONE

EXPOSURELIMITS:
1,2-DICHLOROETHYLENE(ALL ISOMERS):
200 PPM (793MG/M3)O_IA TWA
200 PPM (793MG/M3)ACGIH TWA
200 PPM (793MG/M3)NIOSH RECOMMENDEDTWA
200 PPM (793MG/M3)DFG MAK TWA;
400 PPM (1586MG/M3)DFG MAK 30 MINUTEPEAK,AVERAGEVALUE,¢ TIMES/SHIFT

MEASUREMENTMETHOD:CHARCOALTUBE/CARBONDISULFIDE;GAS CHROMATOGRAPHYWITH
FLAME IONIZATIONDETECTION;(NIOSHVOL. Ill # 1003,HALOGENATED
HYDROCARBONS).

SUBJECTTO SARA SECTION313 ANNUALTOXICCHEMICALRELEASEREPORTING

PHYSICALDATA

DESCRIPTION:COLORLESSLIQUIDWITH A PLEASANTODOR.
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BOILINGPOINT:140 F (60 C) MELTINGPOINT:-114F (-81C)

SPECIFICGRAVITY:1.2837 VAPOR PRESSURE:400 MMHG @ 41C

SOLUBILITYIN WATER: INSOLUBLE VAPORDENSITY"3.34 _A_DS __'/__I'_"
SOLVENTSOLUBILITY:ACETONE,BENZENE,ETHER,ALCOHOL

FIREAND EXPLOSIONDATA

FIREAND EXPLOSIONHAZARD:
DANGEROUSFIREHAZARDWHEN EXPOSEDTO HEATOR FLAME.

VAPOR-AIRMIXTURESARE EXPLOSIVEABOVE FLASH POINT.

VAPORSARE HEAVIERTHANAIR AND MAY TRAVELA CONSIDERABLEDISTANCETO A SOURCE
OF IGNITIONAND FLASHBACK.

FLASHPOINT:39 F (4 C) (CC) UPPER EXPLOSIVELIMIT:12.8

LOWEREXPLOSIVELIMIT:9.7 FLAMMABILITYCLASS(OSHA):IB

FIREFIGHTINGMEDIA:
DRY CHEMICAL,CARBONDIOXIDE,WATERSPRAY OR REGULARFOAM
(1990EMERGENCYRESPONSEGUIDEBOOK,DOT P 5800.5).

FOR LARGERFIRES,USE WATER SPRAY,FOG OR REGULARFOAM
(1990EMERGENCYRESPONSEGUIDEBOOK,DOT P 58J0.5).

FIREFIGHTING:
MOVECONTAINERFROM FIREAREA IF YOU CAN DO IT WITHOUTRISK.APPLY COOLING
WATERTO SIDESOF CONTAINERSTHATARE EXPOSEDTO FLAMESUNTILWELL AFTER FIRE
ISOUT. STAY AWAY FROM ENDSOF TANKS.FOR MASSIVEFIRE IN CARGOAREA, USE
UNMANNEDHOSE HOLDEROR MONITORNOZZLES;IF THIS IS IMPOSSIBLE,WITHDRAWFROM
AREAAND LET FIREBURN.WITHDRAWIMMEDIATELYIN CASEOF RISINGSOUND FROM
VENTINGSAFETYDEVICEOR ANY DISCOLORATIONOF TANKDUE TO FIRE. ISOLATEFOR
I/2 MILE INALL DIRECTIONSIF TANK, RAILCAR OR TANK TRUCK IS INVOLVEDIN FIRE
(1990 EMERGENCYRESPONSEGUIDEBOOK,DOT P 5800.5,GUIDEPAGE 27).

EXTINGUISHONLY IF FLOW CAN BE STOPPED;USE FLOODINGAMOUNTSOF WATER AS A
FOG,SOLIDSTREAMSMAY BE INEFFECTIVE.COOL CONTAINERSWITH FLOODING
AMOUNTSOF WATER,APPLY FROMAS FAR A DISTANCEAS POSSIBLE.AVOID BREATHING
VAPORS,KEEP UPWIND.

TRANSPORTATIONDATA

DEPARTMENTOF TRANSPORTATIONHAZARDCLASSIFICATION49 CFR 172.101:
FLAMMABLELIQUID

DEPARTMENTOF TRANSPORTATIONLABELINGREQUIREMENTS49 CFR 172.101AND
SUBPARTE:
FLAMMABLELIQUID
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DEPARTMENTOF TRANSPORTATIONPACKAGINGREQUIREMENTS:49 CFR 173.119
EXCEPTIONS:49 CFR 173.118

.... TOXICITY __)_'#'__ _"

CIS-I,2-DICHLOROETHYLENE:
65000MG/M3/2HOURS INHALATION-MOUSELCLO;20000MG/M3/6HOURS INHALATION-CAT
LCLO;MUTAGENICDATA (RTECS);CARCINOGENSTATUS:NONE.
ClS-I,2-DICHLOROETHYLENEIS A CENTRALNERVOUSSYSTEMDEPRESSANTAND AN EYE,

MUCOUSMEMBRANE,AND SKIN IRRITANT.STIMULANTSSUCH AS EPINEPHRINEAND
EPHEDRINEMAY ENHANCETHE TOXICITYOF SOMEHALOGENATEDHYDROCARBONS.PERSONS
WITHCHRONICRESPIRATORYDISEASEMAY BE AT AN INCREASEDRISK FROM EXPOSURE.

HEALTHEFFECTSAND FIRSTAID

INHALATION:
. 1,2-DICHLOROETHYLENE(ALL ISOMERS):

IRRITANT/NARCOTIC.4000 PPM IMMEDIATELYDANGEROUSTO LIFE OR HEALTH
ACUTE EXPOSURE-VAPOR EXPOSUREMAY CAUSEMUCOUSMEMBRANEIRRITATION,NAUSEA,
VOMITING,DIZZINESS,WEAKNESS,TREMOR,AND EPIGASTRICCRAMPS.HIGHER
LEVELSMAY CAUSE CENTRALNERVOUSSYSTEMDEPRESSIONRANGINGFROM DROWSINESS
TO UNCONSCIOUSNESS.THE CIS- AND TRANS-ISOMERSTOGETHERHAVE BEENUSED AS
AN ANESTHETICIN MAN. A HUMAN DEATHHAS BEENREPORTEDFROM INDUSTRIAL
EXPOSURE.AN 8 HOUR EXPOSURETO THE TRANS- ISOMERAT 200 PPM LOWEREDTHE
LEUKOCYTECOUNT IN RATS; 1000 PPM CAUSEDA FALL IN THE BLOOD SERUM
ALBUMIN,UREA NITROGEN,ALKALINEPHOSPHATASEACTIVITY,AND THE NUMBEROF
ERYTHROCYTES.NARCOSISWAS NOT PRODUCEDAT THESE LEVELS.3000 PPM PRODUCED
FIBROUSSWELLINGOF THE CARDIACMUSCLEAND HYPEREMIAWHICH PERSISTEDFOR
14 HOURSAFTER EXPOSURE.THE CIS- ISOMERDID NOT ANESTHETIZERATS IN
4 HOURS AT 8000 PPM, BUT AT 16,000PPM THEY WERE ANESTHETIZEDIN 8 MINUTES
AND KILLEDIN 4 HOURS.REVERSIBLESUPERFICIALCORNEALTURBIDITYHAS BEEN
OBSERVEDIN SOME ANESTHETIZEDDOGS.

CHRONICEXPOSURE-VARIATIONSIN DATA EXISTON THE CHRONICTOXICITYOF THE
ClS- AND TRANS-ISOMERS.RATS EXPOSEDTO 200 PPM OF THE TRANS- ISOMER
FOR 8 HOURS/DAY,5 DAYS/WEEKFOR 16 WEEKS SHOWEDHISTOLOGICALEVIDENCE
OF SLIGHTTO SEVEREFATTYDEGENERATIONOF LIVER LOBULESAND KUPFFERCELLS,
MARKEDPULMONARYHYPEREMIA,ALVEOLARSEPTALDISTENSIONAND FIBROUS
SWELLINGOF THE CARDIACMUSCLE.SIMILAREXPOSURESWITH RATS,GUINEAPIGS,
RABBITSAND DOGS EXPOSEDTO 500 PPM OR 1000PPM 7 HOURS/DAY,5 DAYS/WEEK
FOR 6 MONTHSTO A MIXTUREOF 60% CIS-AND 40% TRANS- ISOMERSRESULTEDIN
NO ADVERSEEFFECTSDETECTED.CATS AND RABBITSWERE REPEATEDLYEXPOSEDTO
VAPORCONCENTRATIONSOF 0.16-0.19%IN AIR. THE CIS- ISOMERCAUSED
ANOREXIA,DECREASEDBODYWEIGHTAND PATHOLOGICALCHANGESIN THE LUNGS,
LIVER,AND KIDNEYS.THE TRANS- ISOMERCAUSEDANOREXIAAND SOME RESPIRATORY
IRRITATION,BUT NO HISTOPATHOLOGICALCHANGESIN ORGANS.

FIRSTAID- REMOVEFROM EXPOSUREAREA TO FRESHAIR IMMEDIATELY.IF BREATHING
HAS STOPPED,PERFORMARTIFICIALRESPIRATION.KEEP PERSONWARM AND AT REST.
TREATSYMPTOMATICALLYANC SUPPORTIVELY.GET MEDICALATTENTIONIMMEDIATELY.
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SKINCONTACT: I_A_D_ :__1,2-DICHLOROETHYLENE(ALL ISOMERS):
IRRITANT.
ACUTEEXPOSURE-DIRECTCONTACTMAY CAUSE IRRITATION.SKIN ABSORPTIONMAY
OCCURDUE TO LIPIDSOLUBILITY.

CHRONICEXPOSURE-REPEATEDOR PROLONGEDCONTACTMAY CAUSE DERMATITIS.

FIRSTAID- REMOVECONTAMINATEDCLOTHINGAND SHOES IMMEDIATELY.WASH AFFECTED
AREA WITH SOAPOR MILD DETERGENTAND LARGEAMOUNTSOF WATER UNTILNO
EVIDENCEOF CHEMICALREMAINS(APPROXIMATELY15-20MINUTES).GET MEDICAL
ATTENTIONIMMEDIATELY.

EYE CONTACT:
1,2-DICHLOROETHYLENE(ALL ISOMERS):
IRRITANT.
ACUTE EXPOSURE-DIRECTCONTACT,OR THE VAPOR IN SUFFICIENTCONCENTRATION,
MAY CAUSE IRRITATION.THE TRANS- ISOMERCAUSEDBURNINGOF THE EYESAT 2000
PPM.REVERSIBLESUPERFICIALCORNEALTURBIDITYHAS BEEN REPORTEDAS A
SYSTEMICEFFECTIN DOGS FOLLOWINGINHALATIONEXPOSURE.

CHRONICEXPOSURE-REPEATEDOR PROLONGEDCONTACTWITH IRRITANTSMAY CAUSE "
CONJUNCTIVITIS.

FIRSTAID-WASH EYES IMMEDIATELYWITH LARGEAMOUNTSOF WATER OR NORMALSALINE,
OCCASIONALLYLIFTINGUPPER AND LOWER LIDS,UNTIL NO EVIDENCEOF CHEMICAL
REMAINS(APPROXIMATELY15-20MINUTES).GET MEDICALATTENTIONIMMEDIATELY.

INGESTION:
1,2-DICHLOROETHYLENE(ALL ISOMERS):
NARCOTIC.
ACUTE EXPOSURE-DEPENDINGON EXPOSURE,SYMPTOMSMAY VARY FROM SLIGHTCENTRAL
NERVOUSSYSTEMDEPRESSIONTO DEEPNARCOSIS.

CHRONICEXPOSURE-USED AS A LOW TEMPERATUREEXTRACTINGAGENT FOR HEAT
SENSITIVESUBSTANCESSUCH AS CAFFEINEIN COFFEE,PERFUMES,AND OILS AND
FATS FROMFISHAND MEAT.MICE EXPOSEDTO 22 MG/KGOR 220 MG/KG OF
TRANS-I,2DICHLOROETHYLENEBY GAVAGEFOR 14 CONSECUTIVEDAYS SHOWEDA
TRENDTOWARDSUPPRESSIONOF THE HUMORALIMMUNERESPONSE,BUT NO EFFECTON
THE CELL-MEDIATEDIMMUNERESPONSE.

FIRSTAID- REMOVEBY GASTRICLAVAGEOR EMESIS.MAINTAINBLOOD PRESSUREAND
AIRWAY.GIVE OXYGENIF RESPIRATIONIS DEPRESSED.DO NOT PERFORMGASTRIC
LAVAGEOR EMESISIF VICTIM IS UNCONSCIOUS.GET MEDICALATTENTION
IMMEDIATELY(DREISBACH,HANDBOOKOF POISONING,11THED.) ADMINISTRATION
OF GASTRICLAVAGEOR OXYGENSHOULDBE PERFORMEDBY QUALIFIED MEDICAL
PERSONNEL.

ANTIDOTE:
NO SPECIFICANTIDOTE.TREAT SYMPTOMATICALLYAND SUPPORTIVELY.

..................................R_CTIVITY

REACTIVITY:
Mpv FORM EXPLOSIVEPEROXIDESIN AIR.
_,,LESSINHIBITED,GRADUALDECOMPOSITIONBY AIR, LIGHT,ULTAVIOLETLIGHTAND
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MOISTUREMAY RELEASECORROSIVEHYDROGENCHLORIDE. _V_I_)__
INCOMPATIBILITIES:
1,2-DICHLOROETHYLENE(ALL ISOMERS):
CAUSTICALKALIES(SOLIDOR CONCENTRATEDSOLUTIONS)"MAY FORM EXPLOSIVE,
SPONTANEOUSLYFLAJ_MABLECHLOROACETYLENE.

COPPEROR COPPERALLOYS:MAY FORM EXPLOSIVE,SPONTANEOUSLYFLAMMABLE
CHLOROACETYLENE.

DIFLUOROMETHYLENEDIHYPOFLUORITE(WITHTRJ_NS-ISOMER):VIOLENTEXPLOSIONAT
ROOMTEMPERATURE.

FREE RADICALINITIATOR:OXIDATIONFORMSCORROSIVECHLOROACETYLCHLORIDEVIA
EPOXIDEINTERMEDIATES.

METAL (HOT):GRADUALDECOMPOSITIONWITH RELEASEOF CORROSIVEHYDROGEN
CHLORIDE

NITROGENTETROXIDE:EXPLOSIVE,ESPECIALLYWHEN SHOCKED.
OZONE:FORMEXPLOSIVEPRODUCT.
PERCHLORYLFLUORIDE:EXPLOSIVEREACTIONON HEATING.
POTASSIUMHYDROXIDE(SOLIDOR CONCENTRATEDSOLUTION):MAY FORM EXPLOSIVE,
SPONTANEOUSLYFLAMMABLECHLOROACETYLENE.

PLASTICS,RUBBERAND COATINGS:MAY BE ATTACKED.
SODIUM:MAY FORM EXPLOSIVE,SPONTANEOUSLYFLAMMABLECHLOROACETYLENE.
SODIUMHYDROXIDE(SOLIDOR CONCENTRATEDSOLUTION):MAY FORM EXPLOSIVE,
SPONTANEOUSLYFLAMMABLECHLOROACETYLENE.

SULFURICACID (CONCENTRATED):OXIDATIONFORMSCORROSIVECHLOROACETYL
CHLORIDEVIA EPOXIDEINTERMEDIATES.

STRONGOXIDIZERS:VIGOROUSREACTIONOR POSSIBLEFIREAND EXPLOSIONHAZARD.

DECOMPOSITION:
THERMALDECOMPOSITIONPRODUCTSMAY INCLUDEHIGHLYTOXIC FUMESOF PHOSGENE,
TOXICAND CORROSIVEFUMESOF CHLORIDES,AND OXIDESOF CARBON.

POLYMERIZATION:
SLIGHTLYSUSCEPTIBLETO POLYMERIZATION,BUT NOT LIKELYUNLESSTHE MATERIAL
BECOMESCONTAMINATED.BOTH ISOMERSDIMERIZETO TETRACHLOROBUTENEIN THE
PRESENCEOF ORGANICPEROXIDES.THE POLYMERIZATIONREACTIONIS NOT VIGOROUS.

STORAGEAND DISPOSAL

STORAGE:PROTECTAGAINSTPHYSICALDAMAGE.OUTSIDEOR DETACHEDSTORAGEIS
PREFERABLE.INSIDESTORAGESHOULDBE IN A STANDARDFLAMMABLELIQUIDS
STORAGEROOMOR CABINET.SEPARATEFROM OXIDIZINGMATERIALS(NFPA49,
HAZARDOUSCHEMICALSDATA, 1975).

CONDITIONSTO AVOID

AVOID CONTACTWITHHEAT, SPARKS,FLAMES,OR OTHERSOURCESOF IGNITION.VAPORS
MAY BE EXPLOSIVE.AVOIDOVERHEATINGOF CONTAINERS;CONTAINERSMAY VIOLENTLY
RUPTUREIN HEATOF FIRE.AVOID CONTAMINATIONOF WATER SOURCES.

SPILLAND LEAK PROCEDURES
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OCCUPATIONALSPILL:
SHUTOFF IGNITIONSOURCES.STOP LEAK IF YOU CAN DO IT WITHOUTRISK. USE WATER
SPRAYTO REDUCEVAPORS.FOR SMALL SPILLS,TAKE UP WITH SAND OR OTHERABSORBENT
MATERIALAND PLACE INTOCONTAINERSFOR LATERDISPOSAL.FOR LARGERSPILLS,DIKE
FAR AHEADOF SPILLFOR LATERDISPOSAL.NO SMOKING,FLAMESOR FLARESIN HAZARD
AREA.KEEP UNNECESSARYPEOPLEAWAY; ISOLATEHAZARDAREA AND RESTRICTENTRY.

PROTECTIVEEQUIPMENT

VENTILATION:
PROVIDELOCALEXHAUSTORGENERALDILUTIONVENTILATIONTO MEETPUBLISHED
EXPOSURELIMITS. VENTILATIONEQUIPMENTMUSTBE EXPLOSION-PROOF.

RESPIRATOR:
THEFOLLOWINGRESPIRATORSANDMAXIMUMUSECONCENTRATIONSARERECOMMENDATIONS

BY THEU.S. DEPARTMENTOF HEALTHANDHUMANSERVICES.,NIOSHPOCKETGUIDETO
CHEMICALHAZARDS;NIOSHCRITERIADOCOMENTSORBY THEU.S. DEPARTMENTOF
LABOR,29 CFR1910 SUBPARTZ.

THESPECIFICRESPIRATORSELECTEDMUSTBE BASEDONCONTAMINATIONLEVELSFOUND
IN THEWORKPLACE,MUSTNOTEXCEEDTHEWORKINGLIMITS OF THE RESPIRATORAND
BE JOINTLYAPPROVEDBY THENATIIONALINSTITUTEFOROCCUPATIONALSAFETYAND
HEALTHANDTHEMINESAFETYANDHEALTHADMINISTRATION(NIOSH-MSHA).

1,2-DICHLOROETHYLENE(ALL ISOMERS)'
1000 PPM-ANYPOWEREDAIR-PURIFYINGRESPIRATORWITHORGANICVAPOR

CARTRIDGES.
ANYCHEMICALCARTRIDGERESPIRATORWITHAN ORGANICVAPOR

CANISTERANDA FULLFACEPIECE.

4000 PPM-ANYSUPPLIED-AIRRESPIRATOROPERATEDIN A CONTINUOUSFLOWMODE.
ANYAIR-PURIFYINGFULLFACEPIECERESPIRATOR(GASMASK)WITHA

CHIN-STYLEORFRONT-ORBACK-MOUNTEDORGANICVAPORCANISTER.
ANYSUPPLIED-AIRRESPIRATORWITHA FULLFACEPIECE.
ANYSELF-CONTAINEDBREATHINGAPPARATUSWITHA FULLFACEPIECE.

ESCAPE-ANYAIR-PURIFYINGFULLFACEPIECERESPIRATOR(GASMASK)WITHA
CHIN-STYLEORFRONT-ORBACK-MOUNTEDORGANICVAPORCANISTER.

ANYAPPROPRIATEESCAPE-TYPESELF-CONTAINEDBREATHINGAPPARATUS.

FORFIREFIGHTINGANDOTHERIMMEDIATELYDANGEROUSTO LIFE ORHEALTHCONDITIONS:

ANYSELF-CONTAINEDBREATHINGAPPARATUSTHATHASA FULLFACEPIECEANDIS
OPERATEDIN A PRESSURE-DEMANDOROTHERPOSITIVE-PRESSUREMODE.

ANYSUPPLIED-AIRRESPIRATORTHATHASA FULLF'CEPIECEANDIS OPERATEDIN A
PRESSURE-DEMANDOROTHERPOSITIVE-PRESSUREMODEIN COMBINATIONWITHAN
AUXILIARYSELF-CONTAINEDBREATHINGAPPARATUSOPERATEDIN PRESSURE-DEMAND
OROTHERPOSITIVE-PRESSUREMODE.

CLOTHING:
EMPLOYEEMUSTWEARAPPROPRIATEPROTECTIVE(IMPERVIOUS)CLOTHINGANDEQUIPMENT
TO PREVENTREPEATEDORPROLONGEDSKIN CONTACTWITHTHIS SUBSTANCE.
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GLOVES:
EMPLOYEEMUST WEAR APPROPRIATEPROTECTIVEGLOVESTO PREVENTCONTACTWITH THIS

SUBSTANCE. _V_ D_ #_

EYEPROTECTION:
EMPLOYEEMUSTWEARSPLASH-PROOFORDUST-RESISTANTS_FETYGOGGLESANDA
FACESHIELDTO PREVENTCONTACTWITHTHIS SUBSTANCE.

EMERGENCYWASHFACILITIES:
WHERETHEREIS ANYPOSSIBILITYTHATAN EMPLOYEE'SEYESAND/ORSKIN MAYBE
EXPOSEDTO THIS SUBSTANCE,THEEMPLOYERSHOULDPROVIDEAN EYEWASHFOUNTAIN
ANDQUICKORENCHSHOWERWITHIN THE IMMEDIATEWORKAREAFOREMERGENCYUSE.

AUTHORIZEDBY- OCCUPATIONALHEALTHSERVICES,INC.
CREATIONDATE:03/12/86 REVISIONDATE: 03/18/91

0HS05125
156-5g-2
CIS-1,2-DICHLOROETHYLENE

Copyright1991OccupationalHealthServices,Inc.All RightsReserved.
Licensedto: HanfordEnvironmentalHealthFoundation
To make unlimitedpaper copiesfor internaldistributionand use only.
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0HS23670
MATERIALSAFETYDATA SHEET

OCCUPATIONALHEALTHSERVICES,INC. FOR EMERGENCYSOURCE INFORMATION
11 WEST 42ND STREET,12TH FLOOR CONTACT:1-615-366-2000
NEW YORK,NEW YORK 10036

1-800-445-MSDS(I-800-445-6737)OR MSDS#I'7,1-212-789-3535 ........

SUBSTANCEIDENTIFICATION

CAS-NUMBER156-60-5
SUBSTANCE:TRANS-I,Z-DICHLOROETHYLENE

TRADENAMES/SYNONYMS:
.TRANS-ACETYLENEDICHLORIDE;TRANS-DICHLOROETHYLENE;
TRANS-I,Z-DICHLOROETHENE;RCRA U079;0HS23670

CHEMICALFAMILY:
HALOGENCOMPOUND,ALIPHATIC

MOLECULARFORMULA:C2-HZ-CL2

MOLECULARWEIGHT:96.94

CERCLARATINGS(SCALE0-3): HEALTH-2 FIRE=3 REACTIVITY-2PERSlSTENCE=I
NFPA RATINGS(SCALE0-4): HEALTH-2 FIRE=3 REACTIVITY=2

COMPONENTSAND CONTAMINANTS

COMPONENT:TRANS-I,Z-DICHLOROETHYLENE PERCENT:100
CAS# 156-60-5

OTHERCONTAMINANTS:NONE

EXPOSURELIMITS:
TRANS-1,2-DICHLOROETHYLENE:

200 PPMOSH_TWA
200 PPM(790 MG/M3)ACGIHTWA

1000 POUNDSCERCLASECTION103 REPORTABLEQUANTITY
..........m _m...oo...mm.mo._.

PHYSICALDATA

DESCRIPTION:COLORLESSLIQUIDWITHA PLEASANTODOR.

BOILINGPOINT:118 F (48 C) MELTINGPOINT:m58 F ('50C)

SPECIFICGRAVITY:1.2565 VAPOR PRESsuRE:400 MM HG @ 87 F

SOLUBILITYIN WATER:SLIGHTLYSOLUBLE ODOR THRESHOLD:NOT ESTABLISHED
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VAPORDENSITY:3.34

SOLVENTSOLUBILITY:ETHANOL,ETHYL ETHER

FIREAND EXPLOSIONDATA

FIREAND EXPLOSIONHAZARD:

WHEN EXPOSEDTO HEAT OR FLAME. _vISD_#_]?_
DANGEROUSFIREHAZARD

VAPOR-AIRMIXTURESARE EXPLOSIVEABOVE FLASHPOINT.

VAPORSARE HEAVIERTHAN AIR AND MAY TRAVELA CONSIDERABLEDISTANCETO A SOURCE
OF IGNITIONAND FLASH BACK.

FLASHPOINT:36 F (2 C) (CC) UPPEREXPLOSIVELIMIT:12.8%

LOWEREXPLOSIVELIMIT:9.7% AUTOIGNITIONTEMP.:860 F (460C)

FLAMMABILITYCLASS(OSHA):IB

FIREFIGHTINGMEDIA:
DRY CHEMICAL,CARBONDIOXIDE,WATER SPRAYOR REGULARFOAM
(1990EMERGENCYRESPONSEGUIDEBOOK,DOT P 5800.5).

FOR LARGERFIRES,USE WATER SPRAY,FOG OR REGULARFOAM
(1990EMERGENCYRESPONSEGUIDEBOOK,DOT P 5800.5).

FIREFIGHTING:
MOVECONTAINERFROMFIRE AREA IF YOU CAN DO IT WITHOUTRISK.APPLY COOLING
WATERTO SIDESOF CONTAINERSTHAT ARE EXPOSEDTO FLAMESUNTIL WELL AFTER FIRE
iSOUT. STAY AWAY FROM ENDS OF TANKS.FOR MASSIVEFIRE IN CARGOAREA, USE
UNMANNEDHOSE HOLDEROR MONITORNOZZLES;IF THIS IS IMPOSSIBLE,WITHDRAWFROM
AREAAND LET FIRE BURN.WITHDRAWIMMEDIATELYIN CASEOF RISINGSOUND FROM
VENTINGSAFETYDEVICEOR ANY DISCOLORATIONOF TANK DUE TO FIRE. ISOLATEFOR
I/2MILE IN ALL DIRECTIONSIF TANK, RAILCAR OR TANK TRUCK IS INVOLVEDIN FIRE
(1990EMERGENCYRESPONSEGUIDEBOOK,DOT P 5800.5,GUIDE PAGE27).

EXTINGUISHONLY IF FLOWCAN BE STOPPED;USE FLOODINGAMOUNTSOF WATER AS A
FOG,SOLIDSTREAMSMAY BE INEFFECTIVE.COOL CONTAINERSWITH FLOODING
AMOUNTSOF WATER,APPLY FROMAS FAR A DISTANCEAS POSSIBLE.AVOID BREATHING
VAPORS,KEEP UPWIND.

.............................. TRJ_NSPORTATiON'DATA

OEPARTMENTOFTRANSPORTATIONHAZAROCLASSIfiCATION49 172.101:
FtAMMAStELIQUIO

DEPARTMENTOF TRANSPORTATIONLABELINGREQUIREMENTS49 CFR172.101 AND
SUBPARTE:

FLAMMABLELIQUID

DEPARTMENTOF TRANSPORTATIONPACKAGINGREQUIREMENTS:49 CFR173.119
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EXCEPTIONS:49 CFR 173.118

"TOXICITY _V_D__

TRANS-I,2-DICHLOROETHYLENE:
4800MG/M3/IOMINUTESINHALATION-HUMANTCLO; 43000MG/M3/6HOURS
INHALATION-CATLCLO; 75000MG/M3/2HOURS INHALATION-MOUSELCLO; 2122MG/KG
ORAL-MOUSELD50; 4019 INTRJ_PERITONEAL-MOUSELDSO;7536 MG/KG
INTRAPERITONEAL-RATLD50;MUTAGENICDATA (RTECS);CARCINOGENSTATUS:NONE.
TRANS-I,2-DICHLOROETHYLENEISA CENTRALNERVOUSSYSTEMDEPRESSANTAND A

SKIN,EYE,AND MUCOUSMEMBRANEIRRITANT.STIMULANTSSUCHAS EPINEPHRINEAND
EPHEDRINEMAY ENHANCETHE TOXICITYOF SOMEHALOGENATEDHYDROCARBONS.PFRSONS
WITHCHRONICRESPIRATORYDISEASEMAY BE AT AN INCREASEDRISK FROM EXPOSURE.

HEALTHEFFECTSAND FIRSTAID

INHALATION:
1,2-DICHLOROETHYLENE(ALL ISOMERS):
IRRITANT/NARCOTIC.4000 PPM IMMEDIATELYDANGEROUSTO LIFEOR HEALTH
ACUTE EXPOSURE-VAPOR EXPOSUREMAY CAUSEMUCOUSMEMBRANEIRRITATION,NAUSEA,
VOMITING,DIZZINESS,WEAKNESS,TREMOR,AND EPIGASTRICCRAMPS.HIGHER
LEVELSMAY CAUSE CENTRALNERVOUSSYSTEMDEPRESSIONRANGINGFROMDROWSINESS
TO UNCONSCIOUSNESS.THE CIS-AND TRANS- ISOMERSTOGETHERHAVE BEEN USED AS
AN ANESTHETICIN MAN. A HUMANDEATH HAS BEEN REPORTEDFROM INDUSTRIAL
EXPOSURE.AN 8 HOUR EXPOSURETO THE TRANS-ISOMERAT 200 PPM LOWEREDTHE
LEUKOCYTECOUNT IN RATS; 1000PPM CAUSEDA FALL IN THE BLOODSERUM
ALBUMIN,UREA NITROGEN,ALKALINEPHOSPHATASEACTIVITY,AND THE NUMBEROF
ERYTHROCYTES.NARCOSISWAS NOT PRODUCEDAT THESE LEVELS.3000 PPM PRODUCED
FIBROUSSWELLINGOF THE CARDIACMUSCLEAND HYPEREMIAWHICH PERSISTEDFOR
14 HOURSAFTER EXPOSURE.THE CIS- ISOMERDID NOT ANESTHETIZERATS IN
4 HOURSAT 8000 PPM, BUT AT 16,000PPM THEYWERE ANESTHETIZEDIN 8 MINUTES
AND KILLED IN 4 HOURS.REVERSIBLESUPERFICIAL.CORNEALTURBIDITYHAS BEEN
OBSERVEDIN SOME ANESTHETIZEDDOGS.

CHRONICEXPOSURE-VARIATIONSIN DATA EXISTON THeECHRONICTOXICITYOF THE
CIS-AND TRANS- ISOMERS.RATS EXPOSEDTO 200 P_:MOF THE TRANS-ISOMER
FOR 8 HOURS/DAY,5 DAYS/WEEKFOR 16 WEEKS SHOWEDHISTOLOGICALEVIDENCE
OF SLIGHTTO SEVEREFATTYDEGENERATIONOF LIVERLOBULESAND KUPFFERCELLS,
MARKEDPULMONARYHYPEREMIA,ALVEOLARSEPTALDISTENSIONAND FIBROUS
SWELLINGOF THE CARDIACMUSCLE.SIMILAREXPOSURESWITH RATS,GUINEAPIGS,
RABBITSAND DOGS EXPOSEDTO 500 PPM OR 1000PPM 7 HOURS/DAY,5 DAYS/WEEK
FOR 6 MONTHSTO A MIXTUREOF 60% CIS-AND 40% TRANS-ISOMERSRESULTEDIN
NO ADVERSEEFFECTSDETECTED.CATSAND RABBITSWERE REPEATEDLYEXPOSEDTO
VAPORCONCENTRATIONSOF 0.16-0.19%IN AIR.THE CIS- ISOMERCAUSED
ANOREXIA,DECREASEDBODYWEIGHTAND PATHOLOGICALCHANGESIN THE LUNGS,
LIVER,AND KIDNEYS.THE TRANS-ISOMERCAUSEDANOREXIAAND SOME RESPIRATORY
IRRITATION,BUT NO HISTOPATHOLOGICALCHANGESIN ORGANS.

FIRSTAID- REMOVEFROM EXPOSUREAREA TO FRESHAIR IMMEDIATELY.IF BREATHING
HAS STOPPED,PERFORMARTIFICIALRESPIRATION.KEEP PERSONWARM AND AT REST.
TREAT SYMPTOMATICALLYAND SUPPORTIVELY.GET MEDICALATTENTIONIMMEDIATELY.

Q
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SKIN CONTACT: rV_ D__1,2-DICHLOROETHYLENE(ALL ISOMERS).
IRRITANT.
ACUTE EXPOSURE-DIRECTCONTACTMAY CAUSE IRRITATION.SKIN ABSORPTIONMAY
OCCUR DUE TO LIPID SOLUBILITY.

CHRONICEXPOSURE-REPEATEDOR PROLONGEDCONTACTMAY CAUSE DERMATITIS.

FIRSTAID- REMOVECONTAMINATEDCLOTHINGAND SHOES IMMEDIATELY.WASH AFFECTED
AREA WITH SOAPOR MILD DETERGENTAND LARG_AMOUNTSOF WATER UNTILNO
EVIDENCEOF CHEMICALREMAINS(APPROXIMATELY15-20MINUTES)•GET MEDICAL
ATTENTIONIMMEDIATELY.

EYE CONTACT:
1,2-DICHLOROETHYLENE(ALL ISOMERS):
IRRITANT.
ACUTE EXPOSURE-DIRECTCONTACT,OR THE VAPOR IN SUFFICIENTCONCENTRATION,
MAY CAUSE IRRITATION.THE TRANS-ISOMERCAUSEDBURNINGOF THE EYESAT 2000
PPM.REVERSIBLESUPERFICIALCORNEALTURBIDITYHAS BEEN REPORTEDAS A
SYSTEMICEFFECTIN DOGS FOLLOWINGINHALATIONEXPOSURE•

CHRONICEXPOSURE-REPEATEDOR PROLONGEDCONTACTWITH IRRITANTSMAY CAUSE
CONJUNCTIVITIS.

FIRSTAID-WASH EYES IMMEDIATELYWITH LARGEAMOUNTSOF WATEROR NORMALSALINE,
OCCASIONALLYLIFTINGUPPER AND LOWERLIDS,UNTIL NO EVIDENCEOF CHEMICAL
REMAINS(APPROXIMATELY15-20MINUTES).GET MEDICALATTENTIONIMMEDIATELY.

INGESTION:
1,2-DICHLOROETHYLENE(ALL ISOMERS):
NARCOTIC.

• ACUTE EXPOSURE-DEPENDINGON EXPOSURE,SYMPTOMSMAY VARY FROM SLIGHTCENTRAL
NERVOUSSYSTEMDEPRESSIONTO DEEP NARCOSIS.

CHRONICEXPOSURE-USEDAS A LOW TEMPERATUREEXTRACTINGAGENT FOR HEAT
SENSITIVESUBSTANCESSUCHAS CAFFEINEIN COFFEE,PERFUMES,AND OILSAND
FATS FROMFISHAND MEAT. MICE EXPOSEDTO 22 MG/KGOR 220 MG/KG OF
TRANS-I,2DICHLOROETHYLENEBY GAVAGEFOR 14 CONSECUTIVEDAYS SHOWEDA
TRENDTOWARDSUPPRESSIONOF THE HUMORALIMMUNERESPONSE,BUT NO EFFECTON
THE CELL-MEDIATEDIMMUNERESPONSE.

FIRSTAID- REMOVEBY GASTRICLAVAGEOR EMESIS.MAINTAINBLOODPRESSUREAND
AIRWAY.GIVEOXYGEN IF RESPIRATIONIS DEPRESSED.DO NOT PERFORMGASTRIC
LAVAGEOR EMESISIF VICTIMIS UNCONSCIOUS.GET MEDICALATTENTION
IMMEDIATELY(DREISBACH,HANDBOOKOF POISONING,11TH ED.) ADMINISTRATION
OF GASTRICLAVAGEOR OXYGENSHOULDBE PERFORMEDBY QUALIFIEDMEDICAL
PERSONNEL.

ANTIDOTE:
NO SPECIFICANTIDOTE.TREAT SYMPTOMATICALLYAND SUPPORTIVELY.

REACTIVITY

REACTIVITY:
MAY FORMEXPLOSIVEPEROXIDESIN AIR.
UNLESSINHIBITED,GRADUALDECOMPOSITIONBY AIR, LIGHT,ULTAVIOLETLIGHTAND
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MOISTUREMAY RELEASECORROSIVEHYDROGENCHLORIDE. _A_r'_#_i,..Jt
IVlUI_U _INCOMPATIBILITIES:

1,2"DICHLOROETHYLENE(ALL ISOMERS):
CAUSTICALKALIES(SOLIDOR CONCENTRATEDSOLUTIONS):MAY FORM EXPLOSIVE,
SPONTANEOUSLYFLAMMABLECHLOROACETYLENE.

COPPEROR COPPERALLOYS:MAY FORM EXPLOSIVE,SPONTANEOUSLYFLAMMABLE
CHLOROACETYLENE.

DIFLUOROMETHYLENEDIHYPOFLUORITE(WITHTRANS-ISOMER):VIOLENTEXPLOSIONAT
ROOMTEMPERATURE.

FREERADICALINITIATOR:OXIDATIONFORMS CORROSIVECHLOROACETYLCHLORIDEVIA
EPOXIDEINTERMEDIATES.

METAL (HOT):GRADUALDECOMPOSITIONWITH RELEASEOF CORROSIVEHYDROGEN
CHLORIDEI

NITROGENTETROXIDE:EXPLOSIVE,ESPECIALLYWHEN SHOCKED.
OZONE:FORM EXPLOSIVEPRODUCT.
PERCHLORYLFLUORIDE:EXPLOSIVEREACTIONON HEATING.
POTASSIUMHYDROXIDE(SOLIDOR CONCENTRATEDSOLUTION):MAY FORM EXPLOSIVE,
SPONTANEOUSLY-FLAMMABLECHLOROACETYLENE.

PLASTICS,RUBBERAND COATINGS:MAY BE ATTACKED.
SODIUM:MAY FORM EXPLOSIVE,SPONTANEOUSLYFLAMMABLECHLOROACETYLENE.
SODIUMHYDROXIDE(SOLIDOR CONCENTRATEDSOLUTION):MAY FORM EXPLOSIVE,
SPONTANEOUSLYFLAMMABLECHLOROACETYLENE.

SULFURICACID (CONCENTRATED):OXIDATIONFORMSCORROSIVECHLOROACETYL
CHLORIDEVIA EPOXIDEINTERMEDIATES.

STRONGOXIDIZERS:VIGOROUSREACTIONOR POSSIBLEFIREAND EXPLOSIONHAZARD.

DECOMPOSITION:
THERMALDECOMPOSITIONPRODUCTSMAY INCLUDEHIGHLYTOXIC FUMESOF PHOSGENE,
TOXICAND CORROSIVEFUMESOF CHLORIDES,AND OXIDESOF CARBON.

POLYMERIZATION:
SLIGHTLYSUSCEPTIBLETO POLYMERIZATION,BUT NOT LIKELYUNLESSTHE MATERIAL
BECOMESCONTAMINATED.BOTH ISOMERSDIMERIZETO TETRACHLOROBUTENEIN THE
PRESENCEOF ORGANICPEROXIDES.THE POLYMERIZATIONREACTIONIS NOT VIGOROUS.

STORAGEAND DISPOSAL

STORAGE:PROTECTAGAINSTPHYSICALDAMAGE.OUTSIDEOR DETACHEDSTORAGEIS
PREFERABLE.INSIDESTORAGESHOULDBE IN A STANDARDFLAMMABLELIQUIDS
STORAGEROOMOR CABINET.SEPARATEFROMOXIDIZINGMATERIALS(NFPA49,
HAZARDOUSCHEMICALSDATA, 1975).

CONDITIONSTO AVOID

AVOID CONTACTWITH HEAT,SPARKS,FLAMESOR OTHER IGNITIONSOURCES.VAPORSMAY
BE EXPLOSIVE.MATERIALTI CORROSIVE;AVOID CONTACTWITH SKIN OR EYES. DO NOT
ALLOWCONTAMINATIONOF WATER SOURCES.

SPILLAND LEAK PROCEDURES
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OCCUPATIONALSPILL:
SHUTOFF IGNITIONSOURCES.DO NOT TOUCH SPILLEDMATERIAL.STOP LEAK IF YOU
CAN DO IT WITHOUTRISK.USE WATERSPRAYTO REDUCEVAPORS.DO NOT GET WATER
INSIDECONTAINER.FOR SMALLSPILLS,TAKE UP WITH SANDOR OTHERABSORBENT
MATERIALAND PLACE INTOCONTAINERSFOR LATERDISPOSAL.FOR LARGERSPILLS,
DIKEFAR AHEAD OF SPILL FOR LATERDISPOSAL.NO SMOKING,F£AMESOR FLARESIN
HAZARDAREA. KEEP UNNECESSARYPEOPLEAWAY; ISOLATEHAZARDAREAAND DENY ENTRY.

REPORTABLEQUANTITY(RQ): 1000POUNDS
THE SUPERFUNDAMENDMENTSAND REAUTHORIZATIONACT (SARA)SECTION304 REQUIRES
THATA RELEASEEQUAL TO OR GREATERTHAN THE REPORTABLEQUANTITYFOR THIS
SUBSTANCEBE IMMEDIATELYREPORTEDTO THE LOCAL EMERGENCYPLANNINGCOMMITTEE
AND THE STATE EMERGENCYRESPONSECOMMISSION(40CFR 355.40).IF THE RELEASEOF
THIS SUBSTANCEIS REPORTABLEUNDER CERCLASECTION103,THE NATIONALRESPONSE
CENTERMUST BE NOTIFIEDIMMEDIATELYAT (BOO)424-8802OR (202)426-2675IN THE
METROPOLITANWASHINGTON,D.C.AREA (40 CFR 302.6).

PROTECTIVEEQUIPMENT _/_D_#_I

VENTILATION:
PROVIDELOCAL EXHAUSTOR GENERALDILUTIONVENTILATIONTO MEET PUBLISHED
EXPOSURELIMITS.VENTILATIONEQUIPMENTMUST BE EXPLOSION-PROOF.

RESPIRATOR:
THE FOLLOWINGRESPIRATORSAND MAXIMUMUSE CONCENTRATIONSARE RECOMMENDATIONS
BY THE U.S. DEPARTMENTOF HEALTHAND HUMAN SERVICES,NIOSH POCKETGUIDE TO
CHEMICALHAZARDS;NIOSHCRITERIADOCUMENTSOR BY THE U.S. DEPARTMENTOF
LABOR;29 CFR 1910SUBPARTZ.

THE SPECIFICRESPIRATORSELECTEDMUST BE BASEDON CONTAMINATIONLEVELSFOUND
IN THE WORK PLACE,MUST NOT EXCEEDTHE WORKINGLIMITSOF THE RESPIRATORAND
BE JOINTLYAPPROVEDBY THE NATIONALINSTITUTEFOR OCCUPATIONALSAFETYAND
HEALTHAND THE MINE SAFETYAND HEALTHADMINISTRATION(NIOSH-MSHA).

1,2-DICHLOROETHYLENE(ALL ISOMERS):
1000PPM-ANY POWEREDAIR-PURIFYINGRESPIRATORWITHORGANICVAPOR

CARTRIDGES.
ANY CHEMICALCARTRIDGERESPIRATORWITHAN ORGANICVAPOR
CANISTERAND A FULLFACEPIECE.

4000 PPM-ANY SUPPLIED-AIRRESPIRATOROPERATEDINA CONTINUOUSFLOWMODE.
ANY AIR-PURIFYINGFULLFACEPIECERESPIRATOR(GASMASK)WITH A
CHIN-STYLEOR FRONT-OR BACK-MOUNTEDORGANICVAPOR CANISTER.

ANY SUPPLIED-AIRRESPIRATORWITHA FULLFACEPIECE.
ANY SELF-CONTAINEDBREATHINGAPPARATUSWITH A FULL FACEPIECE.

ESCAPE-ANY AIR-PURIFYINGFULL FACEPIECERESPIRATOR(GASMASK)WITH A
CHIN-STYLEOR FRONT-OR BACK-MOUNTEDORGANICVAPORCANISTER.

ANY APPROPRIATEESCAPE-TYPESELF-CONTAINEDBREATHINGAPPARATUS.

FOR FIREFIGHTINGAND OTHER IMMEDIATELYDANGEROUSTO LIFEOR HEALTHCONDITIONS:

ANY SELF-CONTAINEDBREATHINGAPPARATUSTHAT HAS A FULL FACEPIECEAND IS
OPERATEDINA PRESSURE-DEMANDOR OTHER POSITIVE-PRESSUREMODE.

o
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ANY SUPPLIED-AIRRESPIRATORTHAT HAS A FULL FACEPIECEAND IS OPERATEDIN A
PRESSURE-DEMANDOR OTHER POSITIVE-PRESSUREMODE IN COMBINATIONWITH AN
AUXILIARYSELF-CONTAINEDBREATHINGAPPARATUSOPERATEDIN PRESSURE-DEMAND
OR OTHER POSITIVE-PRESSUREMODE.

CLOTHING:
EMPLOYEEMUSTWEAR APPROPRIATEPROTECTIVE(IMPERVIOUS)CLOTHINGAND EQUIPMENT
TO PREVENTREPEATEDOR PROLONGEDSKIN CONTACTWITH THISSUBSTANCE.

GLOVES"
EMPLOYEEMUSTWEARAPPROPRIATEPROTECTIVEGLOVESTO PREVENTCONTACTWITH THIS
SUBSTANCE.

EYE PROTECTION:
EMPLOYEEMUST WEARSPLASH-PROOFOR DUST-RESISTANTSAFETYGOGGLESAND A
FACESHIELDTO PREVENTCONTACTWITH THIS SUBSTANCE.

EMERGENCYWASH FACILITIES"
WHERETHERE IS ANY POSSIBILITYTHAT AN EMPLOYEE'SEYESAND/ORSKIN MAY BE
EXPOSEDTO THIS SUBSTANCE,THE EMPLOYERSHOULDPROVIDEAN EYE WASH FOUNTAIN
AND QUICKDRENCHSHOWERWITHINTHE IMMEDIATEWORKAREA FOR EMERGENCYUSE.

AUTHORIZEDBY- OCCUPATIONALHEALTHSERVICES,INC.
CREATIONDATE: 09/07/84 REVISIONDATE:02/21/91

OHSZ3670
155-60-5
TRANS-I,Z-OICHLOROETHYLENE

Copyright1991OccupationalHealthServices,Inc.All RightsReserved.
Licensedto: HartfordEnvironmental,_ealthFoundation
To make unlimitedpapercopiesfor internaldistributionand use only.
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0HS08750
MATERIALSAFETYDATASHEET

OCCUPATIONALHEALTHSERVICES,INC. FOR EMERGENCYSOURCEINFORMATION
11 WEST 42ND STREET,12TH FLOOR CONTACT"1-615-366-2000
NEW YORK, NEW YORK 10036

1-8oo-44s Msos(1-8oo-44s-6737)OR1-212-789- s s MSDS #
SUBSTANCEIDENTIFICATION

CAS-NUMBER141-78-6
SUBSTANCE'ETHYLACETATE

TRADE NAMES/SYNONYMS:
ACETICACID ETHYL ESTER;ACETIC ETHER;ACETIDIN;ACETOXYETHANE;
ETHYLETHANOATE;VINEGARNAPHTHA;ACETIC ESTER;RCRA U112; STCC4909160;
UN 1173;C4H802;0HS08750

CHEMICALFAMILY"
ESTER,CARBOXYLIC,ALIPHATIC

MOLECULARFORMULA"C-H3-C-O2-C2-H5

MOLECULARWEIGHT:88.11

CERCLARATINGS(SCALE0-3): HEALTH-3 FIRE=3 REACTIVITY=OPERSISTENCE-O
NFPA RATINGS(SCALE0-4)" HEALTH-I FIRE=3 REACTIVITY=O

COMPONENTSAND CONTAMINANTS

COMPONENT:ETHYLACETATE PERCENT"100.0
CAS# 141-78-6

OTHERCONTAMINANTS"NONE

EXPOSURELIMITS:
ETHYLACETATE:
400 PPM 1440MG/M3 OSHA TWA
400 PPM 1440MG/M3 ACGIH TWA
400 PPM 1440MG/M3 NIOSH RECOMMENDEDTWA
400 PPM 1440MG/M3 DFG MAK TWA;
BOO PPM 2880MG/M3 DFG MAK 5 MINUTEPEAK,MOMENTARYVALUE,8 TIMES/SHIFT

MEASUREMENTMETHOD:CHARCOALTUBE;CARBONDISULFIDE;GAS CHROMATOGRAPHYWITH
FLAME IONIZATIONDETECTION;(NIOSHVOL. II(2)# $49).

5000 POUNDSCERCLASECTION103 REPORTABLEQUANTITY

PHYSICALDATA

DESCRIPTION:TRANSPARENT,COLORLESS,VOLATILELIQUIDHAVINGA FRAGRANT,
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SLIGHTLYFRUITYODOR AND A PECULIAR,FRUITY,BURNINGTASTE. _,"_,J")

BOILINGPOINT"171 F (77 C) MELTINGPOINT:-119F (-84C) _V_)S __'

SPECIFICGRAVITY:0.9003 VOLATILITY:100% VAPOR PRESSURE:73 MMHG @ 20 C

EVAPORATIONRATE: (BUTYLACETATE-I)6.2 PH: NEUTRAL

SOLUBILITYIN WATER:8.7% ODOR THRESHOLD:50 PPM VAPORDENSITY:3.04

SOLVENTSOLUBILITY:SOLUBLEIN ALCOHOL,BENZENE,ETHER,ACETONE,AND
CHLOROFORM.

FIREAND EXPLOSIONDATA

FIREAND EXPLOSIONHAZARD:
DANGEROUSFIRE HAZARDWHEN EXPOSEDTO HEAT OR FLAME.

VAPORSARE HEAVIERTHAN AIR AND MAY TRAVELA CONSIDERABLEDISTANCETO A SOURCE
OF IGNITIONAND FLASHBACK.

VAPOR-AIRMIXTURESARE EXPLOSIVEABOVE FLASHPOINT.

FLASHPOINT:24 F (-4C) (CC) UPPER EXPLOSIVELIMIT:11.5%

LOWEREXPLOSIVELIMIT:2.0% AUTOIGNITIONTEMP.:800 F (426C)

FLAMMABILITYCLASS(OSHA):IB

FIREFIGHTINGMEDIA:
DRY CHEMICAL,CARBONDIOXIDE,WATERSPRAYOR ALCOHOL-RESISTANTFOAM
(1990EMERGENCYRESPONSEGUIDEBOOK,DOT P 5800.5).

FOR LARGERFIRES,USE WATER SPRAY,FOG OR ALCOHOL-RESISTANTFOAM
(1990EMERGENCYRESPONSEGUIDEBOOK,DOT P 5800.5).

ALCOHOLFOAM
NFPA325M, FIREHAZARDPROPERTIESOF FLAMMABLELIQUIDS,GASES,AND VOLATILE
OLIDS,1984).

FIREFIGHTING:
MOVE CONTAINERFROM FIREAREA IF YOU CAN DO IT WITHOUTRISK. APPLYCOOLING
WATERTO SIDESOF CONTAINERSTHAT ARE EXPOSEDTO FLAMESUNTILWELL AFTER FIRE
ISOUT. STAYAWAY FROMENDSOF TANKS.FOR MASSIVEFIRE IN CARGOAREA, USE
UNMANNEDHOSE HOLDEROR MONITORNOZZLES;IF THIS IS IMPOSSIBLE,WITHDRAWFROM
AREAAND LET FIRE BURN.WITHDRAWIMMEDIATELYIN CASEOF RISINGSOUNDFROM
VENTINGSAFETYDEVICEOR ANY DISCOLORATIONOF TANK DUE TO FIRE. ISOLATEFOR
I/2 MILE IN ALL DIRECTIONSIF TANK,RAILCAR OR TANKTRUCK IS INVOLVEDIN FIRE
(1990EMERGENCYRESPONSEGUIDEBOOK,DOT P 5800.5,GUIDE PAGE 26).

EXTINGUISHONLY IF FLOWCAN BE STOPPED;USE WATER IN FLOODINGAMOUNTSAS FOG,
SOLIDSTREAMSMAY NOT BE EFFECTIVE.COOL CONTAINERSWITH FLOODINGAMOUNTSOF
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WATER,APPLY FROMAS FAR A DISTANCEAS POSSIBLE.AVOID BREATHINGVAPORS,KEEP
UPWIND.

WATERMAY BE INEFFECTIVE(NFPA325M, FIREHAZARDPROPERTIESOF FLAMMABLE
LIQUIDS,GASES,AND VOLATILESOLIDS,1984)

....... M DS# O,a _
TRANSPORTATIONDATA

DEPARTMENTOF TRANSPORTATIONHAZARDCLASSIFICATION49 CFR 172.101:
FLAMMABLELIQUID

DEPARTMENTOF TRANSPORTATIONLABELINGREQUIREMENTS49 CFR 172.101AND
SUBPARTE:
FLAMMABLELIQUID

DEPARTMENTOF TRANSPORTATIONPACKAGINGREQUIREMENTS:49 CFR 173.119
EXCEPTIONS:49 CFR 173.118

TOXICITY

ETHYLACETATE:
IRRITATIONDATA: 400 PPM EYE-HUMAN.
TOXICITYDATA: 400 PPM INHALATION-HUMANTCLO; 1600PPM/8HOURS INHALATION-RAT
LCSO;45 GM/M3/2HOURS INHALATION-MOUSELCSO; 77 MG/M3/IHOUR
INHALATION-GUINEAPIG LCLO; 61GM/M3 INHALATION-CATLCLO; 5620MG/KG
ORAL-RATLDSO;4100 MG/KGORAL-MOUSELDSO;4935 MG/KGORAL-RABBITLDSO;
5500MG/KG ORAL-GUINEAPIG LDSO;5000MG/KG SUBCUTANEOUS-RATLDLO;
3000MG/KG SUBCUTANEOUS-GUINEAPIG LD50;3000MG/KG SUBCUTANEOUS-CATLDSO;
709MG/KG INTRAPERITONEAL-MOUSELDSO;MUTAGENICDATA (RTECS).

CARCINOGENSTATUS:NONE.
LOCALEFFECTS:IRRITANT-INHALATION,SKIN, EYE.
ACUTETOXICITYLEVEL:TOXIC BY INHALATION;SLIGHTLYTOXIC BY INGESTION.
TARGETEFFECTS:CENTRALNERVOUSSYSTEMDEPRESSANT.POISONINGMAY ALSO AFFECT
THE LIVERAND KIDNEYS.

AT INCREASEDRISK FROM EXPOSURE:PERSONSWITH CHRONICRESPIRATORYDISEASE,
SKINDISEASEOR ANEMIA.

HEALTHEFFECTSAND FIRSTAID

INHALATION:
ETHYLACETATE:
IRRITANT/NARCOTIC/TOXIC.10,000PPM IMMEDIATELYDANGEROUSTO LIFEOR HEALTH
ACUTE EXPOSURE-INHALATIONOF 400 PPM FOR 3-5 MINUTESHAS CAUSEDRESPIRATORY
TRACT IRRITATIONIN HUMANS.LOW VAPORCONCENTRATIONSMAY ALSO CAUSE
HEADACHE,COUGHING,DIZZINESS,DROWSINESS,AND SHORTNESSOF BREATH.HIGH
CONCENTRATIONSMAY CAUSE NARCOTICEFFECTSWITH ANESTHESIAAND
UNCONSCIOUSNESSAND RENALAND HEPATICDAMAGE.PATHOLOGICFINDINGSHAVE
INCLUDEDMARKEDHYPEREMIAOF THE RESPIRATORYTRACT,PULMONARYEDEMA,
HEMORRHAGICGASTRITIS,AND HYPEREMIAOF THE SPLEENAND KIDNEYS.

CHRONICEXPOSURE-NO ADVERSESYMPTOMSWERE OBSERVEDIN WORKERSEXPOSEDTO
375-1500PPM FOR SEVERALMONTHS.ANIMALSTUDIESINDICATETHAT 4450 PPM
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FOR I HOUR DAILY FOR 40 DAYSCAUSEDSECONDARYANEMIA,LEUKOCYTOSIS,AND
LIVERAND KIDNEYDAMAGE.IN _RE INSTANCES,REPEATEDEXPOSUREMAY RESULT
IN SENSITIZATIONWITH MUCOUSMEMBRANEIRRITATIONAND ECZEMATOUSERUPTIONS.

FIRSTAID- REMOVEFROM EXPOSUREAREATO FRESHAIR IMMEDIATELY.IF BREATHING
HAS STOPPED,PERFORMARTIFICIALRESPIRATION.KEEP PERSONWARM AND AT REST.
TREAT SYMPTOMATICALLYAND SUPPORTIVELY.GET MEDICALATTENTIONIMMEDIATELY.

SKINCONTACT' MSlb$
ETHYLACETATE:
IRRITANT.
ACUTE EXPOSURE-DIRECTCONTACTWITH THE LIQUIDMAY CAUSE IRRITATIONWITH
REDNESSAND DEFATTINGACTIONON THE SKIN.

CHRONICEXPOSURE-REPEATEDOR PROLONGEDEXPOSUREMAY CAUSEDEFATTING
DERMATITIS.IN RARE INSTANCES,REPEATEDEXPOSUREMAY RESULTIN
SENSITIZATIONWITH ECZEMATOUSERUPTIONS.

FIRSTAID- REMOVECONTAMINATEDCLOTHINGAND SHOES IMMEDIATELY.WASH AFFECTED
AREAWITH SOAP OR MILD DETERGENTAND LARGEAMOUNTSOF WATERUNTIL NO
EVIDENCEOF CHEMICALREMAINS(APPROXIMATELY15-20MINUTES).GET MEDICAL
ATTENTIONIMMEDIATELY.

EYE CONTACT:
ETHYLACETATE:
IRRITANT.
ACUTE EXPOSURE-DIRECTCONTACTWITHTHE LIQUIDMAY CAUSE IRRITATION,WITH
REDNESS,PAIN,AND LACRIMATION.EXPOSURETO 400 PPM MAY CAUSEA SENSATION
OF IRRITATIONIN HUMANS.APPLICATIONOF 2 DROPSTO RABBITCORNEAS,
FOLLOWED2 MINUTESLATER BY RINSINGWITH WATER,CAUSEDIMMEDIATEFINE
OPTICALIRREGULARITYOF THE CORNEALEPITHELIUM,WHICH RETURNEDTO NORMAL
IN 2 DAYS.

CHRONICEXPOSURE-REPEATEDOR PROLONGEDEXPOSUREMAY CAUSE CONJUNCTIVITIS
AND CORNEACLOUDING.RABBITSEXPOSEDTO THE VAPORAT LEVELSWHICH WOULD
BE SCARCELYTOLERABLETO HUMANSCAUSEDNO CORNEALDAMAGEDESPITEBEING
EXPOSEDFOR 8 HOURS/DAYFOR 5 DAYS/WEEKFOR UP TO 7 WEEKS.

FIRSTAID-WASH EYES IMMEDIATELYWITH LARGEAMOUNTSOF WATEROR NORMALSALINE,
OCCASIONALLYLIFTINGUPPERAND LOWERLIDS,UNTILNO EVIDENCEOF CHEMICAL
REMAINS(APPROXIMATELY15-20MINUTES).GET MEDICALATTENTIONIMMEDIATELY.

INGESTION.
ETHYLACETATE:
NARCOTIC.
ACUTE EXPOSURE-INGESTIONOF SMALLAMOUNTSMAY CAUSE SORE THROAT,ABDOMINAL
PAIN,AND DIARRHEA.LARGEAMOUNTSMAY CAUSECENTRALNERVOUSSYSTEM
DEPRESSION,WITHDIZZINESS,HEADACHE,WEAKNESS,FATIGUE,DROWSINESS,AND
UNCONSCIOUSNESS.POISONINGMAY CAUSECONGESTIONOF THE LIVERAND KIDNEYS.

CHRONICEXPOSURE-ANIMALSFED 1000MG/KG FOR I MONTH SHOWEDNO EFFECTS.

FIRSTAID- IF THE PERSONIS CONSCIOUSAND NOT CONVULSING,INDUCEEMESISBY
GIVINGSYRUPOF IPECACFOLLOWEDBY WATER.(IF VOMITINGOCCURSKEEP THE HEAD
BELOWTHE HIPS TO PREVENTASPIP_ATION).REPEATIN 20 MINUTESIF NOT EFFECTIVE
INITIALLY.GIVEACTIVATEDCHARCOAL.IN PATIENTSWITH DEPRESSEDRESPIRATION
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OR IF EMESISIS NOT PRODUCED,PERFORMGASTRICLAVAGECAUTIOUSLY(DREISBACH,
HANDBOOKOF POISONING,12TH ED.).TREAT SYMPTOMATICALLYAND SUPPORTIVELY.
GASTRICLAVAGESHOULDBE PERFORMEDBY QUALIFIEDMEDICALPERSONNEL.GET
MEDICALATTENTIONIMMEDIATELY.

ANTIDOTE. MSI_)S :__ _)_qNO SPECIFICANTIDOTE.TREAT SYMPTOMATICALLYAND SUPPORTIVELY. -- - -

REACTIVITY

REACTIVITY:
STABLEUNDERNORMALTEMPERATURESAND PRESSURES.

INCOMPATIBILITIES:
ETHYLACETATE:
ACIDS (STRONG):EXOTHERMICDECOMPOSITION.

' BASES(STRQNG):EXOTHERMICDECOMPOSITION.
CHLOROSULFONICACID: EXOTHERMICDECOMPOSITION.
LITHIUMTETRAHYDROALUMINATE:POSSIBLEEXPLOSION.
NITRATES:FIREAND EXPLOSIONHAZARD.
OLEUM:EXOTHERMICDECOMPOSITION.

OXIDIZERS(STRONG):FIREAND EXPLOSIONHAZARD.POTASSIUMTERT-BUTOXIDE.POSSIBLEIGNITION.

DECOMPOSITION:
THERMALDECOMPOSITIONPRODUCTSMAY INCLUDETOXICOXIDESOF CARBON.

POLYMERIZATION:
HAZARDOUSPOLYMERIZATIONHAS NOT BEENREPORTEDTO OCCURUNDER NORMAL
TEMPERATURESAND PRESSURES.

STORAGEAND DISPOSAL

OBSERVEALL FEDERAL,STATEAND LOCALREGULATIONSWHEN STORINGOR DISPOSING
OF I'HISSUBSTANCE.FOR ASSISTANCE,CONTACTTHE DISTRICTDIRECTOROF THE
ENVIRONMENTALPROTECTIONAGENCY.

**STORAGE**

STORE IN ACCORDANCEWITH 29 CFR 1910.106.

BONDINGAND GROUNDING:SUBSTANCESWITH LOW ELECTROCONDUCTIVITY,WHICH
MAY BE IGNITEDBY ELECTROSTATICSPARKS,SHOULDBE STOREDIN CONTAINERS
WHICHMEET THE BONDINGAND GROUNDINGGUIDELINESSPECIFIEDIN NFPA 77-1983,
RECOMMENDEDPRACTICEON STATICELECTRICITY.

STOREAWAY FROM INCOMPATIBLESUBSTANCES.

**DISPOSAL**
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DISPOSALMUST BE IN ACCORDANCEWITHSTANDARDSAPPLICABLETO GENE_TORS OF
HAZARDOUSWASTE,40CFR 262. EPA HAZARDOUSWASTE NUMBERU112.

CONDITIONSTO AVOID

AVOID CONTACTWITHHEAT, SPARKS,FLAMES,OR OTHERSOURCESOF IGNITION.VAPORS
MAY BE EXPLOSIVEAND POISONOUS;DO NOT ALLOW dNNECESSARYPERSONNELIN AREA.
DO NOT OVERHEATCONTAINERS;CONTAINERSMAY VIOLENTLYRUPTUREAND TRAVELA
CONSIDERABLEDISTANCEIN HEAT OF FIRE.

.....................................................
OCCUPATIONALSPILL:
SHUTOFF IGNITIONSOURCES.STOP LEAK IF YOU CAN DO IT WITHOUTRISK.USE WATER
SPRAYTO REDUCEVAPORS.FOR SMALLSPILLS,TAKE UP WITH SAND OR OTHER
ABSORBENTMATERIALAND PLACEINTOCONTAINERSFOR LATERDISPOSAL.FOR LARGER

. SPILLS,DIKE FAR AHEADOF SPILLFOR LATERDISPOSAL.NO SMOKING,FLAMESOR
FLARESIN HAZARDAREA.KEEP UNNECESSARYPEOPLEAWAY; ISOLATEHAZARDAREA AND
DENY ENTRY.

REPORTABLEQUANTITY(RQ): 5000POUNDS
THE SUPERFUND/V_ENDMENTSAND REAUTHORIZATIONACT (SARA)SECTION304 REQUIRES
THAT A RELEASEEQUALTO OR GREATERTHAN THE REPORTABLEQUANTITYFOR THIS
SUBSTANCEBE IMMEDIATELYREPORTEDTO THE LOCAL EMERGENCYPLANNINGCOMMITTEE
AND THE STATE EMERGENCYRESPONSECOMMISSION(40 CFR 355.40).IF THE RELEASEOF
THISSUBSTANCEIS REPORTABLEUNDERCERCLASECTION103,THE NATIONALRESPONSE
CENTERMUST BE NOTIFIEDIMMEDIATELYAT (800)424-8802OR (202)426-2675IN THE
METROPOLITANWASHINGTON,D.C. AREA (40 CFR 302.6).

.............................  G.E .iGEEGGi  E i
VENTILATION:
PROVIDELOCALEXHAUSTOR PROCESSENCLOSUREVENTILATIONTO MEET THE PUBLISHED
EXPOSURELIMITS.VENTILATIONEQUIPMENTMUST BE EXPLOSION-PROOF.

RESPIRATOR:
THE FOLLOWINGRESPI_TORS AND MAXIMUMUSE CONCENTRATIONSARE RECOMMENDATIONS
BY THE U.S. DEPARTMENTOF HEALTHAND HUMAN SERVICES,NIOSH POCKETGUIDETO
CHEMICALHAZARDS;NIOSH CRITERIADOCUMENTSOR BY THE U.S. DEPARTMENTOF
LABOR,29 CFR 1910SUBPARTZ.

THE SPECIFICRESPI_TOR SELECTEDMUSTBE BASEDON CONTAMINATIONLEVELSFOUND
IN THE WORK PLACE,MUST NOT EXCEEDTHE WORKINGLIMITSOF THE RESPI_TOR AND
BE JOINTLYAPPROVEDBY THE NATIONALINSTITUTEFOR OCCUPATIONALSAFETYAND
HEALTHAND THE MINE SAFETYAND HEALFHADMINISTRATION(NIOSH-MSHA).

ETHYLACETATE:

1000 PPM-ANY CHEMICALCARTRIDGERESPIRATORWITHA FULL FACEPIECEAND

ORGANICVAPORCARTRIDGE(_IANY POWERED,AIR-PURIFYING SPI_TOR WITH ORGANICVAPOR
CARTRIDGE(S).
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10,000PPM-ANY AIR-PURIFYING,FULL-FACEPIECERESPIRATOR(GASMASK)WITH A
CHIN-STYLE,FRONT-OR BACK-MOUNTEDORGANICVAPOR CANISTER.

ANY SELF-CONTAINEDBREATHINGAPPARATUSWITHA FULLFACEPIECE.
ANY SUPPLIED-AIRRESPIRATORWITH A FULLFACEPIECE.
ANY SUPPLIED-AIRRESPIRATOROPERATEDIN A CONTINUOUS-FLOWMODE.

ESCAPE-ANY AIR-PURIFYING,FULL-FACEPIECERESPIRATOR(GASMASK)WITH A
CHIN-STYLE,FRONT-OR BACK-MOUNTEDORGANICVAPOR CANISTER.

ANY APPROPRIATEESCAPE-TYPE,SELF-CONTAINEDBREATHINGAPPARATUS.

FOR FIREFIGHTINGAND OTHER IMMEDIATELYDANGEROUSTO LIFEOR HEALTHCONDITIONS:

ANY SELF-CONTAINEDBREATHINGAPPARATUSTHAT HAS A FULL FACEPIECEAND IS
OPERATEDIN A PRESSURE-DEMANDOR OTHER POSITIVE-PRESSUREMODE.

ANY SUPPLIED-AIRRESPIRATORTHAT HAS A FULL FACEPIECEAND CS OPERATEDIN A
PRESSURE-DEMANDOR OTHER POSITIVE-PRESSUREMODE IN COMBINATIONWITH AN
AUXILIARYSELF-CONTAINEDBREATHINGAPPARATUSOPERATEDIN PRESSURE-DEMAND
OR OTHER POSITIVE-PRESSUREMODE.

CLOTHING:
EMPLOYEEMUSTWEARAPPROFRIATEPROTECTIVE(IMPERVIOUS)CLOTHINGAND EQUIPMENT
TO PREVENTREPEATEDOR PROLONGEDSKINCONTACTWITH THIS SUBSTANCE.

GLOVES:
EMPLOYEEMUST WEARAPPROPRIATEPROTECTIVEGLOVESTO PREVENTCONTACTWITH THIS
SUBSTANCE.

e

EYE PROTECTION:
EMPLOYEEMUST WEARSPLASH-PROOFOR DUST-RESlSTANTSAFETYGOGGLESTO PREVENT
EYE CONTACTWITH THIS SUBSTANCE.

EMERGENCYEYE WASH:WHERE THERE IS ANY POSSIBILITYTHAT AN EMPLOYEE'SEYESMAY
BE EXPOSEDTO THIS SUBSTANCE,THE EMPLOYERSHOULD PROVIDEAN EYE WASH
FOUNTAINWITHINTHE IMMEDIATEWORK AREA FOR EMERGENCYUSE.

AUTHORIZEDBY- OCCUPATIONALHEALTHSERVICES,INC.
CREATIONDATE: 10/09/84 REVISIONDATE: 05/27/91

0HS08750
141-78-5
ETHYLACETATE

Copyright1991OccupationalHealthServices,Inc.All RightsReserved.
Licensedto: HanfordEnvironmentalHealthFoundation
To make unlimitedpaper copiesfor internaldistributionand use only.
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0HS24940 MATERIALSAFETYDATA SHEET _k_SI_)S #o.Q

OCCUPATIONALHEALTHSERVICES,INC. FOR EMERGENCYSOURCE INFORMATION
11 WEST 42ND STREET,12TH FLOOR CONTACT:1-615-366-2000
NEW YORK,NEW YORK 10036
1oBOO-445-MSDS(1-800-445-6737)OR
1-212-789-3535

SUBSTANCEIDENTIFICATION

CAS-NUMBER75-01-4
SUBSTANCE:VINYL CHLORIDE

TRADENAMES/SYNONYMS:
CHLOROETHYLENE;CHLOROETHENE;CHLORETHENE;TROVIDUR;ETHYLENEMONOCHLORIDE;
MONOCHLOROETHYLENE;EXON470; MONOCHLOROETHENE;VINYL CHLORIDEMONOMER;
VINYL CHLORIDE,INHIBITED; STCC4905792; RCRAU043; UN 1086; C2H3CL;
0HS24940

CHEMICALFAMILY:
HALOGENCOMPOUND,ALIPHATIC

MOLECULARFORMULA:C-H2-C-H-CL

MOLECULARWEIGHT:62.50

CERCLARATINGS(SCALE'O-3)" HEALTH-3 FIRE=3 REACTIVITY=2 PERSISTENCE=3
NFPARATINGS(SCALE0-4): HEALTH-2 FIRE-4 REACTIVITY-1

.......................... .................
COMPONENT:VINYLCHLORIDE PERCENT:>g9.9

CAS#75-01-4

OTHERCONTAMINANTS:MAYCONTAINTRACESOF PHENOLOROTHERINHIBITORS

EXPOSURELIMITS:
VINYLCHLORIDE:
1.0 PPM OSHATWA; 5 PPM OSHA 15 MINUTECEILING;
0.5 PPM OSHAACTIONLEVELAS AN 8 HOURTWA
5 PPM ACGIH I'WA
ACGIHAI-CONFIRMEDHUMAN CARCINOGEN.
LOWESTFEASIBLELIMITNIOSHRECOMMENDEDEXPOSURECRITERIA

MEASUREMENTMETHOD:CHARCOALTUBE (2); CARBONDISULFIDE;GAS CHROMATOGRAPHY
WITH FLAME IONIZATIONDETECTION;(NIOSHVOL. Ill # 1007).

I POUNDCERCLASECTION103 REPORTABLEQUANTITY
SUBJECTTO SARA SECTION313 ANNUALTOXIC CHEMICALRELEASEREPORTING
SUBJECTTO CALIFORNIAPROPOSITION65 CANCERAND/ORREPRODUCTIVETOXICITY
WARNINGAND RELEASEREQUIREMENTS-(FEBRUARY27, 1987)
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PHYSICALDATA

DESCRIPTION:COLORLESSGAS WITH A MILD, SWEET ODOR. "'A_'_'___((:__"/I_L')_:_I_'r--

BOILINGPOINT:9 F (-13C) MELTINGPOINT:-245F (-154C)

SPECIFICGRAVITY:0.9106 VAPOR PRESSURE:2515.6MMHG@ 21.1C

SOLUBILITYIN WATER:0.25% ODOR THRESHOLD:260 PPM VAPOR DENSITY:2.2

SOLVENTSOLUBILITY:SOLUBLEIN ALCOHOL,ETHER,CARBONTETRACHLORIDE,
BENZENE.

VISCOSITY:0.01072CP @ 20 C (GAS);0.280 CP @ -20 C (LIQUID)

FIREAND EXPLOSIONDATA

FIREAND EXPLOSIONHAZARD:
DANGEROUSFIRE HAZARDWHEN EXPOSEDTO HEAT OR FLAME.

DANGEROUSEXPLOSIONHAZARDWHEN EXPOSEDTO HEATOR FLAME.
I

VAPORSARE HEAVIERTHAN AIR AND MAY TRAVELA CONSIDERABLEDISTANCETO A SOURCE
OF IGNITIONAND FLASH BACK.

VAPOR-AIRMIXTURESARE EXPLOSIVE.

DUE TO LOW ELECTROCONDUCTIVITYOF THE SUBSTANCE,FLOWOR AGITATIONMAY
GENERATEELECTROSTATICCHARGESRESULTINGIN SPARKSWITH POSSIBLEIGNITION.

FLASHPOINT:-108F (-78C) UPPER EXPLOSIVELIMIT:33%

LOWEREXPLOSIVELIMIT:3.6% AUTOIGNITIONTEMP.:882 F (472C)

FIREFIGHTINGMEDIA:
DRY CHEMICALOR CARBONDIOXIDE
(1990EMERGENCYRESPONSEGUIDEBOOK,DOT P 5800.5).

FOR LARGERFIRES,USE WATER SPRAY,FOG OR REGULARFOAM
(1990 EMERGENCYRESPONSEGUIDEBOOK,DOTP 5800.5).

FIREFIGHTING:
MOVECONTAINERFROMFIRE AREAIF YOUCANDO IT WITHOUTRISK. FORMASSIVEFIRE
IN CARGO_REA, USEUNMANNEDHOSEHOLDERORMONITORNOZZLES;IF THIS IS
IMPOSSIBL_,WITHDRAWFROMAREAANDLET FIRE BURN.WITHDRAWIMMEDIATELYIN CASE
OF RISINGSOUNDFROMVENTINGSAFETYDEVICEORANYDISCOLORATIONOF TANKDUETO
FIRE. COOLCONTAINERWITHWATERUSINGUNMANNEDDEVICEUNTIL WELLAFTERFIRE IS
OUT. LET TANK,TANKCARORTANKTRUCKBURNUNLESSLEAKCANBE STOPPED;WITH
SMALLERTANKSORCYLINDERS,EXTINGUISH/ISOLATEFROMOTHERFLAMMABLES.ISOLATE
FOR1/2 MILE IN ALL DIRECTIONSIF TANK,RAIL CARORTANKTRUCKIS INVOLVEDIN
FIRE (1990 EMERGENCYRESPONSEGUIDEBOOK,DOTP 5800.5, GUIDEPAGE17).
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EXTINGUISHONLY IF FLOWCAN BE STOPPED;USE WATER IN FLOODINGQUNATITIESAS
FOG.COOLCONTAINERSWITH FLOODINGAMOUNTSOF WATER,APPLY FROMAS FAR A
DISTANCEAS POSSIBLE.AVOID BREATHINGTOXIC VAPORS,KEEPUPWIND.EVACUATETO A
RADIUSOF 2500 FEETFOR UBCONTROLLABLEFIRES.CONSIDEREVACUATIONOF DOWNWIND
AREA IF MATERIALIS LEAKING.

STOP FLOWOF GAS (NFPA325M, FIREHAZARDPROPERTIESOF FLAMMABLELIQUIDS,

GASES,ArIDVOLATILESOLIDS,1984). :..___,I¢,T__7........................................................... SJ S.
TRANSPORTATION DATA

DEPARTMENTOF TRANSPORTATIONHAZARDCLASSIFICATION49 CFR 172.101:
FLAMMABLEGAS

DEPARTMENTOF TRANSPORTATIONLABELINGREQUIREMENTS49 CFR 172.101AND
SUBPARTE:
FLAMMABLEGAS

DEPARTMENTOF TRANSPORTATIONPACKAGINGREQUIREMENTS:49 CFR 173.304;
49 CFR 173.314AND 49 CFR 173.315

EXCEPTIONS:49 CFR 173.306

TOXICITY

VINYLCHLORIDE:
TOXICITYDATA: 500 MG/KGORAL-RATLDSO; 18 PPH/15MINUTESINHALATION-RATLCSO;
200 PPM/1BMINUTESINHALATION-RATLC50;MUTAGENICDATA (RTECS);REPRODUCTIVE
EFFECTSDATA (RTECS);TUMORIGENICDATA (RTECS).

CARCINOGENSTATUS:OSHA CARCINOGEN;KNOWN HUMAN CARCINOGEN(NTP);HUMAN
SUFFICIENTEVIDENCE,ANIMALSUFFICIENTEVIDENCE(IARCGROUP-I).STUDIESSHOW
OCCUPATIONALEXPOSURERESULTEDIN A SIGNIFICANTINCREASEIN ANGIOSARCOMASOF
THE LIVER,AND ALSO TUMORSOF THE BRAIN,LUNG,AND HEMATOPOIETICSYSTEMS.
VINYLCHLORIDEWAS CARCINOGENICIN RATS,MICE,AND HAMSTERSFOLLOWINGORAL
AND INHALATIONEXPOSURE,PRODUCINGANGIOSARCOMASOF THE LIVERAND ALSO
TUMORS AT VARIOUSSITES,AND WAS CARCINOGENICIN RATSFOLLOWINGPRENATAL
EXPOSURE.

LOCALEFFECTS:IRRITANT-SKIN, EYE.
ACUTETOXICITYLEVEL:TOXIC BY INGESTION;RELATIVELYNON-TOXICBY INHALATION.
TARGETEFFECTS:CENTRALNERVOUSSYSTEMDEPRESSANT.POISONINGMAY AFFECTTHE
BLOOD,LIVER,AND LYMPHATICAND RESPIRATORYSYSTEMS.

ADDITIONALDATA: STIMULANTSSUCHAS EPINEPHRINEMAY INDUCEVENTRICULAR
FIBRILLATION.

HEALTHEFFECTSAND FIRSTAID

INHALATION:
VINYLCHLORIDE:
NARCOTIC/CARCINOGEN.
ACUTE EXPOSURE-MAY BE IRRITATING.EXPOSURETO 1000-16,000PPM MAY
CAUSE CENTRALNERVOUSSYSTEMDEPRESSIONWITH DROWSINESS,VERTIGO,
STAGGERINGGAIT,TINGLINGAND NUMBNESSOF HANDS AND FEET,IMPAIRED

APP D-77



DOE/RL-90-04

1 MSDS
PAGE 4

HEARINGAND VISION,CARDIACARRHYTHMIASAND POSSIBLYUNCONSCIOUSNESS;
20,000-25,000PPM FOR 3-5 MINUTESMAY CAUSE DIZZINESS,LIGHTHEADEDNESS,
DISORIENTATION,NAUSEAAND BURNINGSENSATIONOF THE SOLES
OF THE FEET;AND IZO,O00PPM MAY BE FATAL.ADDITIONALEFFECTSMAY INCLUDE
NARCOLEPSY,HEADACHE,UNDUE FATIGUE,MUSCLEAND JOINT PAIN,DYSPNEA,AND
ANESTHESIA.DEATHMAY BE DUE TO RESPIRATORYPARALYSISWITH CARDIACARREST.
HUMANAND ANIMALPATHOLOGICREPORTSSHOW PULMONARYEDEMA,HYPEREMIAOF
KIDNEYSAND LIVER,AND HEPATICDEGENERATION.

CHRONICEXPOSURE-REPEATEDEXPOSUREMAY RESULTIN DOSE-RELATEDSENSORY
DISORDERS,AUTONOMICNERVOUSSYSTEMPOLYNEURITIS,SPASTICANGIONEURITIS,
LEUKOPENIA,THROMBOCYTOPENIA,SPLENOMEGALY,HEPATITIS-LIKELIVERCHANGES,
LIVERMALFUNCTIONWITH PORTALFIBROSIS,IMPOTENCEAND PULMONARY
INSUFFICIENCY.WORKERSINVOLVEDIN THE POLYMERIZATIONPROCESSMAY EXHIBIT
A PECULIARTRIADOF SYMPTOMS:MODIFICATIONOF PERIPHERALCIRCULATION
RESULTINGIN PALLOR,CYANOSIS,AND THEN REDNESS(RAYNAUD'SPHENOMENON);
SKELETALCHANGESOF DISTALPHALANGES(ACRO-OSTEOLYSIS);AND SCLERODERMA
LIKESKIN CHANGES.PSEUDO-CLUBBINGOF THE FINGERSMAY ALSO OCCUR.
OCCUPATIONALEXPOSUREHAS PRODUCEDANGIOSARCOMASOF THE LIVERAND IS
ASSOCIATEDWITHTUMOR PRODUCTIONAT OTHER SITES.ANIMALSTUDIES
SHOW THATVINYL CHLORIDEIS CARCINOGENICIN RATSFOLLOWINGPRENATAL
EXPOSURE.ONE STUDY SUGGESTEDAN INCREASEDFETALMORTALITYDUE TO
EXPOSUREOF THE FATHERSTO VINYLCHLORIDE.SEVERALSTUDIESHAVE REPORTED
AN INCREASEDRATEOF BIRTH DEFECTS,ESPECIALLYCENTRALNERVOUSSYSTEM
ANOMALIES,INTHE CHILDRENOF PARENTSRESIDINGIN COMMUMITIESWHERE VINYL
CHLORIDEPRODUCTIONAND POLYMERIZATIONPLANTSARE LOCATED.

FIRSTAID- REMOVEFROM EXPOSUREAREATO FRESHAIR IMMEDIATELY.IF BREATHING
HAS STOPPED,GIVE ARTIFICIALRESPIRATION.MAINTAINAIRWAYAND BLOOD
PRESSUREAND ADMINISTEROXYGEN IF AVAILABLE.KEEPAFFECTEDPERSONWARM AND
AT REST.TREAT SYMPTOMATICALLYAND SUPPORTIVELY.ADMINISTRATIONOF OXYGEN
SHOULDBE PERFORMEDBY QUALIFIEDPERSONNEL.GET MEDICALATTENTION
IMMEDIATELY.

SKINCONTACT:
VINYLCHLORIDE:
IRRITANT.
ACUTE EXPOSURE-CONTACTMAY CAUSE IRRITATIOI;wITHREDNESSAN9 PAIN.DUE TO
RAPID EVAPORATION,THE LIQUIDMAY CAUSE FROSTBITEWITH REDNESS,TINGLING,
AND PAINOR NUMBNESS.IN MORE SEVERECASES,THE SKIN MAY BECOMEHARD AND
WHITEAND DEVELOPBLISTERS.

CHRONICEXPOSURE-WORKERSHANDLINGVINYLCHLORIDEHAVE EXHIBITEDA PECULIAR
TRIAD OF SYMPTOMS:RAYNAUD'SPHENOMENON,ACRO-OSTEOLYSlS,AND
SCLERODERM_LIKESKIN CHANGES.REPEATEDOR PROLONGEDEXPOSURETO IRRITANTS
MAY CAUSEDERMATITIS.

FIRSTAID- REMOVECONTAMINATEDCLOTHINGAND SHOES IMMEDIATELY.WASH AFFECTED
AREAWITH SOAPOR MILD DETERGENTAND LARGEAMOUNTSOF WATER UNTILNO
EVIDENCEOF CHEMICALREMAINS.
IN CASE OF FROSTBITE,WARM AFFECTEDSKIN IN WARM WATERAT A TEMPERATUREOF
107 F. IFWARM WATER IS NOT AVAILABLEOR IMPRACTICALTO USE, GENTLYWRAP
AFFECTEDPART IN BLANKETS.ENCOURAGEVICTIMTO EXCERCISEAFFECTEDPART WHILE
IT IS BEINGWARMED.ALLOW CIRCULATIONTO RETURNNATURALLY(MATHESONGAS,
6TH ED.).GET MEDICALATTENTIONIMMEDIATELY.
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EYE CONTACT: _SDS _'/__ HLO,IOE
IRRITANT.
ACUTE EXPOSURE-CONTACTMAY CAUSE IMMEDIATEAND SEVERE IRRITATION,AND
CORNEALINJURYWITH COMPLETERECOVERYIN 48 HOURS.DUE TO _PID
EVAPORATION,THE LIQUIDMAY CAUSEFROSTBITEWITH REDNESS,PAIN AND
BLURREDVISION.

CHRONICEXPOSURE-REPEATEDOR PROLONGEDEXPOSURETO IRRITANTSMAY CAUSE
CONJUNCTIVITIS.

FIRSTAID- IMMEDIATELYWASH THE EYESWITH LARGEAMOUNTSOF WATER,
OCCASIONALLYLIFTINGUPPER AND LOWER LIDS,UNTILNO EVIDENCEOF CHEMICAL

REMAINS(APPROXIMATELY15-20MINUTESI IF FROSTBITEIS PRESENT,WARM WATERMAY BE PREFERRED.GET MEDICALATTENTON IMMEDIATELY.

INGESTION:
VINYLCHLORIDE:
CARCINOGEN/TOXIC.
ACUTE EXPOSURE-THE REPORTEDLETHALDOSE IN RATS IS 500 MG/KG.THE SYMPTOMS
WERE NOT REPORTED.IF THE LIQUIDIS SWALLOWED,FROSTBITEDAMAGETO THE
LIPS,MOUTH AND MUCOUSMEMBRANESMAY OCCUR.

CHRONICEXPOSURE-ORALADMINISTRATIONTO RATS,MICE, AND HAMSTERSRESULTED
IN TUMOR PRODUCTIONAT VARIOUSSITES,INCLUDINGANGIOSARCOMASOF THE
LIVER.

FIRSTAID- IF EXTENSIVE'3MITINGHAS NOT OCCURRED,THE SUBSTANCESHOULDBE
REMOVEDBY EMESISOR GASTRICLAVAGEPROVIDEDTHAT THE PATIENTIS CONSCIOUS
AND CONVULSIONSARE NOT PRESENT.KEEPHEAD BELOWHIPS DURINGVOMITINGTO
PREVENTASPIRATION.DO NOT ATTEMPTTO MAKE AN UNCONSCIOUSPERSONVOMIT.
TREAT SYMPTOMATICALLYAND SUPPORTIVELY.GET MEDICALATTENTIONIMMEDIATELY
(DREISBACH,HANDBOOKOF POISONING,12TH ED.).TREATMENTSHOULDBE PERFORMED
BY QUALIFIEDMEDICALPERSONNEL.

ANTIDOTE:
NO SPECIFICANTIDOTE.TREAT SYMPTOMATICALLYAND SUPPORTIVELY.

REACTIVITY

REACTIVITY:
FORMSUNSTABLEPEROXIDESWHEN EXPOSEDTO AIR WHICHMAY INITIATE
POLYMERIZATION.MAY ALSO POLYMERIZEON EXPOSURETO HEAT OR LIGHT.

INCOMPATIBILITIES:
VINYL CHLORIDE:
ACETYLIDE-FORMINGMATERIALS:MAY FORM EXPLOSIVECOMPOUNDS.
ALUMINUM:MAY CAUSE POLYMERIZATION.
COPPERAND ALLOYS:MAY FORM EXPLOSIVECOMPOUNDS.
IRON:MAY CORRODEIN THE PRESENCEOF WATER.
MONEL:MAY FORM EXPLOSIVECOMPOUND.
NITROGENOXIDES:EXPLODES.
OXIDIZEPS(STRONG):FIREAND EXPLOSIONHAZARD.
PEROXI[S: MAY INITIATEPOLYMERIZATION.
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STEEL:MAY CORRODEIN THE PRESENCEOF WATER.

DECOMPOSITION:
THERMALDECOMPOSITIONPRODUCTSMAY INCLUDEHIGHLYTOXIC FUMESOF PHOSGENE,
TOXICAND CORROSIVEFUMESOF CHLORIDES,AND OXIDESOF CARBON.

POLYMERIZATION:
POLYMERIZATIONOccuRsON EXPOSURETO SUNLIGHT,HEAT,OR AIR. THE PRESENCEOF
IMPURITIESMAY RESULTIN EXOTHERMICSELF-POLYMERIZATION,GENERATINGSUFFICIENT
HEAT AND PRESSURETO RUPTURETHE CONTAINER.

MSDS
i

STORAGEAND DISPOSAL

OBSERVEALL FEDERAL,STATEAND LOCALREGULATIONSWHEN STORINGOR DISPOSING
OF THIS SUBSTANCE.FOR ASSISTANCE,CONTACTTHE DISTRICTDIRECTOROF THE
ENVIRONMENTALPROTECTIONAGENCY.

**STORAGE**

STORE IN ACCORnANCEWITH 29 CFR 1910.101.

PROTECTAGArNSTPHYSICALDAMAGE.OUTSIDEOR DETACHEDSTORAGEIS PREFERABLE.
INSIDESTORAGESHOULDBE IN A COOL,WELL-VENTILATED,NON-COMBUSTIBLELOCATION,
AWAY FROMALL POSSIBLESOURCESOF IGNITION.SEPARATEFROMOXIDIZINGMATERIALS.
(NFPA49, HAZARDOUSCHEMICALSDATA, 1975).

BONDINGAND GROUNDING:SUBSTANCESWITH LOW ELECTROCONDUCTIVITY,WHICH
MAY BE IGNITEDBY ELECTROSTATICSPARKS,SHOULDBE STOREDIN CONTAINERS
WHICHMEET THE BONDINGAND GROUNDINGGUIDELINESSPECIFIEDIN NFPA 77-1983,
RECOMMENDEDPRACTICEON STATICELECTRICITY.

**DISPOSAL**

DISPOSALMUST BE IN ACCORDANCEWITH STANDARDSAPPLICABLETO GENERATORSOF
HAZARDOUSWASTE,40CFR262. EPA HAZARDOUSWASTENUMBERU043.

VINYLCHLORIDE- REGULATORYLEVEL:0.2 MG/L
MATERIALSWHICHCONTAINTHE ABOVESUBSTANCEAT OR ABOVETHE REGULATORY
LEVELMEET THE EPA CHARACTERISTICOF TOXICITY,AND MUST BE DISPOSEDOF IN
ACCORDANCEWITH 40 CFR PART 262.EPA HAZARDOUSWASTE NUMBERD043.

CONDITIONSTO AVOID

MATERIALIS EXTREMELYFLAMMABLE;AVOIDCONTACTWITH HEAT, SPARKS,FLAMESOR
OTHER SOURCESOF IGNITION.CONTENTSARE UNDER PRESSURE;CONTAINERSMAY RUPTURE
VIOLENTLYAND TRAVELA CONSIDERABLEDISTANCE.

SPILLAND LEAK PROCEDURES
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WATER SPILL:
THE CALIFORNIASAFEDRINKINGWATER AND TOXIC ENFORCEMENTACT OF 1986
(PROPOSITION65) PROHIBITSCONTAMINATINGANY KNOWN SOURCEOF DRINKINGWATER
WITHSUBSTANCESKNOWN TO CAUSE CANCERAND/ORREPRODUCTIVETOXICITY.

OCCUPATIONALSPILL:
SHUTOFF IGNITIONSOURCES.STOP LEAK IF YOU CAN DO IT WITHOUTRISK.USE WATER
SPRAYTO REDUCEVAPORS.ISOLATEAREA UNTILGAS HAS DISPERSED.NO SMOKING,
FLAMESOR FLARESIN HAZARDAREA! KEEP UNNECESSARYPEOPLEAWAY; ISOLATEHAZARD
AREA AND DENY ENTRY.VENTILATECLOSEDSPACESBEFOREENTERING.

REPvRTABLEQUANTITY(RQ): I POUND
THE SUPERFUNDAMENDMENTSAND REAUTHORIZATIONACT (SARA)SECTION304 REQUIRES
THATA RELEASEEQUALTO OR GREATERTHANTHE REPORTABLEQUANTITYFOR THIS
SUBSTANCEBE IMMEDIATELYREPORTEDTO THE LOCALEMERGENCYPLANNINGCOMMITTEE
AND THE STATE EMERGENCYRESPONSECOMMISSION(40 CFR 355.40).IFTHE RELEASEOF
THISSUBSTANCEIS REPORTABLEUNDERCERCLASECTION103,THE NATIONALRESPONSE
CENTERMUST BE NOTIFIEDIMMEDIATELYAT (800) 424-8802OR (202)426-2675IN THE
METROPOLITANWASHINGTON,D.C.AREA (40CFR 302.6).

PROTECTIVEEQUIPMENT _DS #_
VENTILATION:
PROVIDELOCALEXHAUSTOR PROCESSENCLOSUREVENTILATIONTO MEET THE PUBLISHED
EXPOSURELIMITS.VENTILATIONEQUIPMENTMUST BE EXPLOSION-PROOF.

VINYLCHLORIDE:
VENTILATIONSHOULDMEET THE REQUIREMENTSIN 29 CFR 1910.I017(F).

RESPIRATOR:
THE FOLLOWINGRESPIRATORSARE THE MINIMUMLEGALREQUIREMENTSAS SET FORTH
BY THE OCCUPATIONALSAFETYAND HEALTHADMINISTRATIONFOUND IN 29 CFR 1910,
SUBPARTZ.

REQUIREDRESPIRATORSFOR VINYL CHLORIDE

ATMOSPHERICCONCENTRATIONSOF VINYL REQUIREDAPPARATUS
CHLORIDE

JNKNOWNOR ABOVE 3600 PPM OPEN-CIRCUIT,SELF CONTAINED
BREATHINGAPPARATUS,PRESSURE
DEMANDTYPE,WITH FULL FACEPIECE

NOT OVER 3600 PPM COMBINATIONTYPE 'C' SUPPLIEDAIR
RESPIRATOR,PRESSUREDEMANDTYPE,
WITHA FULLOR HALF FACEPIECEAND
AUXILIARYSELF-CONTAINEDAIR
SUPPLY;

OR
COMBINATIONTYPE SUPPLIEDAIR
RESPIRATOR,CONTINUOUSFLOWTYPE,
WITHA FULLOR HALF FACEPIECE,
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ANDAUXILIARYSELF-CONTAINEDAIR
SUPPLY.

NOT OVER 1000PPM TYPE 'C' SUP%lED AIR RESPIRATOR,
CONTINUOUSFLOWTYPE,WITH A FULL
OR HALF FACEPIECE,HELMETOR
HOOD.

NOT OVER 100 PPM COMBINATIONTYPE 'C' SUPPLIEDAIR
RESPIRATOR,DEMANDTYPE,WITH A
FULL FACEPIECE,AND AUXILIARY
SELF-CONTAINEDAIR SUPPLY;

OR
OPEN-CIRCUITSELF-CONTAIN_D
BREATHINGAPPARATUSWITH A FULL
FACEPIECE,IN DEMANDMODE;

OR
TYPE 'C' SUPPLIEDAIR RESPIRATOR,
DEMANDTYPE,WITH FULL FACEPIECE.

NOT OVER 25 PPM A POWEREDAIR PURIFYING
RESPIRATORWITH HOOD,HELMET,
FULLOR HALF FACEPIECE,AND A
CANISTERWHICH PROVIDESA SERVICE
LIFEOF AT LEAST4 HOURS FOR
CONCENTRATIONSOF VINYLCHRLORIDE
UP TO 25 PPM;

OR
GAS MASK, FRONT-OR BACK-MOUNTED
CANISTERWHICH PROVIDESA SERVICE
LIFEOF AT LEAST 4 HOURS FOR
CONCENTRATIONSOF VINYL CHORIDE
UP TO 25 PPM.

NOT OVER 10 PPM COMBINATIONTYPE 'C' SUPPLIEDAIR
RESPIRATOR,WITH A HALF FACEPIECE
AND AUXILIARYSELF-CONTAINEDAIR
SUPPLY;

OR
TYPE 'C'SUPPLIED-AIRRESPIRATOR,
DEMANDTYPE,WITH A HALF
FACEPIECE;

OR
ANY CHEMICALCARTRIDGERESPIRATOR
WITH AN ORGANICVAPORCARTRIDGE
WHICHPROVIDESA SERVICELIFE OF
AT LEAST i HOUR FOR
CONCENTRATIONSOF VINYLCHLORIDE
UP TO 10 PPM.

ENTRY INTOUNKNOWNCONCENTRATIONSOR CONCENTRATIONSGREATERTHAN 36,000PPM
(LOWEREXPLOSIONLIMIT)MAY BE MADEONLY FOR THE PURPOSESOF LIFE RESCUE;

AND
ENTRYINTOCONCENTRATIONSOF LESSTHAN 36,000PPM,BUT GREATERTHAN3600 PPM
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MAY BE MADE ONLY FOR THE PURPOSESOF LIFE RESCUE,FIREFIGHTINGOR SECURING
EQUIPMENTSO AS TO PREVENTA GREATERHAZARDOF RELEASEOF VINYL CHLORIDE.

THE FOLLOWINGRESPIRATORSAND MAXIMUMUSE CONCENTRATIONSARE RECOMMENDATIONS
BY THE U.S. DEPARTMENTOF HEALTHAND HUMAN SERVICES,NIOSH POCKETGUIDE TO
CHEMICALHAZARDS,OR NIOSHCRITERIADOCUMENTS.

THE SPECIFICRESPIRATORSELECTEDMUST BE BASEDON CONTAMINATIONLEVELSFOUND
IN THE WORK PLACE,MUST NOT EXCEEDTHE WORKINGLIMITSOF THE RESPIRATORAND
BE JOINTLYAPPROVEDBY THE NATIONALINSTITUTEFOR OCCUPATIONALSAFETYAND
HEALTHAND THE MINESAFETYAND HEALTHADMINISTRATION(NIOSH-MSHA). ,,e_,,,'_¢:=

VINYLCHLORIDE(ATANY DETECTABLECONCENTRATION)" _A_D_ "_ (I/'7_7 -

SELF-CONTAINEDBREATHINGAPPARATUSWITH FULLFACEPIECEOPERATEDIN
PRESSURE-DEMANDOR OTHER POSITIVEPRESSUREMODE.

SUPPLIED-AIRRESPIRATORWITH FULL FACEPIECEOPERATEDIN
PRESSURE-DEMANDOR OTHER POSITIVEPRESSUREMODE IN COMBINATION
WITH AN AUXILIARYSELF-CONTAINEDBREATHINGAPPARATUSOPERATED
IN PRESSURE-DEMANDOR OTHERPOSITIVEPRESSUREMODE.

ESCAPE-AIR-PURIFYINGFULL FACEPIECERESPIRATOR(GASMASK) WITHA CHIN-STYLE
OR FRONT-OR BACK-MOUNTEDCANISTERPROVIDINGPROTECTIONAGAINST
VINYLCHLORIDE.

ESCAPE-TYPESELF-CONTAINEDBREATHINGAPPARATUS.

FOR FIREFIGHTINGAND OTHER IMMEDIATELYDANGEROUSTO LIFEOR HEALTHCONDITIONS:

ANY SELF-CONTAINEDBREATHINGAPPARATUSTHATHAS A FULL FACEPIECEAND IS
OPERATEDIN A PRESSURE-DEMANDOR OTHER POSITIVE-PRESSUREMODE.

ANY SUPPLIED-AIRRESPIRATORTHAT HAS A FULL FACEPIECEAND IS OPERATEDIN A
PRESSURE-DEMANDOR OTHER POSITIVE-PRESSUREMODE INCOMBINATIONWITH AN
AUXILIARYSELF-CONTAINEDBREATHINGAPPARATUSOPERATEDIN PRESSURE-DEMAND
OR OTHER POSITIVE-PRESSUREMODE.

CLOTHING:
EMPLOYEEMUST WEARAPPROPRIATEPROTECTIVE(IMPERVIOUS)CLOTHINGAND EQUIPMENT
TO PREVENTANY POSSIBILITYOF SKIN CONTACTWITHTHIS SUBSTANCE.

VINYLCHLORIDE:
PROTECTIVECLOTHINGSHOULDMEET THE REQUIREMENTSFOR PROTECTIVEGARMENTSIN
29 CFR 1910.I017(H).

GLOVES:
FOR GAS:WEAR IMPERVIOUSGLOVES.SPECIFICTYPE OF GLOVEMAY BE TESTEDAND/OR

RECOMMENDEDBY MANUFACTURER.

FOR COMPRESSEDLIQUID:WEAR FULL PROTECTIVE,COLD INSULATINGGLOVES.

VINYLCHLORIDE:
PROTECTIVEGLOVESSHOULDMEET THE REQUIREMENTSFOR PROTECTIVEGARMENTSIN
29 CFR 1910.I017(H).

EYE PROTECTION:

APP D-83



DOEIRL-90-04

I PAGE 10

EMPLOYEEMUST WEAR SPLASH-PROOFOR DUST-RESISTANTSAFETYGOGGLESAND A
FACESHIELDTO PREVENTCONTACTWITH THIS SUBSTANCE.

EMERGENCYWASH FACILITIES:
WHERE THERE IS ANY POSSIBILITYTHAT AN EMPLOYEE'SEYESAND/ORSKINMAY BE
EXPOSEDTO THIS SUBSTANCE,THE EMPLOYERSHOULDPROVIDEAN EYE WASH FOUNTAIN
AND QUICK DRENCHSHOWERWITHINTHE IMMEDIATEWORK AREA FOR EMERGENCYUSE.

VINYL CHLORIDE:
PROTECTIVEEYE EQUIPMENTSHOULDMEETTHE REQUIREMENTSFOR PROTECTIVEGARMENTS
IN 29 CFR 1910.I017(H).

AUTHORIZEDBY- OCCUPATIONALHEALTHSERVICES,INC.
CREATIONDATE: 10/IB/B4 REVISIONDATE: 04/11/91

OHS2494o75-01-g
VINYLCHLORIDE MSDS

Copyright1991OccupationalHealthServices,Inc.All RightsReserved.
Licensedto: HanfordEnvironmentalHealthFoundation
To make unlimitedpaper copiesfor internaldistributionand use only.

q
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I Title: GeneratorHazardsSafety Training

2 Description: Providesthe dangerousmaterial/wasteworker with
the fundamentalsfor safe use and disposalof
dangerousmaterials.

3 Target Audience: Dangerousmaterial and waste workers

4 Technique: Classroom

5 Evaluation" Written test

6 Length: 4 hours

7 Frequency: 24 months

8
lllllrl

9 ' "

10 Title: HazardousWaste Worker Safety Training

11 Description: Providesthe dangerouswaste worker with the
fundamentalsof safetywhen workingwith dangerous
waste.

12 Note: This course fulfillstrainingrequirements
of 29 CFR 1910.120requiringdangerouswaste
trainingof workers at all treatment,storage,
and/or disposal facilitiesregulatedunder RCRA.

13 Target Audience: Dangerousmaterial and waste workers

14 Technique: Classroomand on-the-jobtraining

15 Evaluation: Written test

16 Length: 24 hours

17 Frequency: Not applicable

18
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I Title: HazardousWaste Worker Safety Training Refresher

2 Description: Provides the dangerouswaste worker with a
refresherin the fundamentalsof safetywhen
working with d_,gerouswaste.

3 Note: This course fulfillstraining requirements
of 29 CFR 1910.120requiringdangerouswast_
training of workers at all treatment,storage,
and/or disposal facilitiesregulatedunder RCRA.

4 Target Audience: Dangerousmaterial and waste workers

5 Technique: Classroom

6 Evaluation: Written test

7 Length: 8 hours

8 Frequency: 12 months

g
I

I0

11 Title: HazardousMaterial/Wastejob-SpecificTraining

12 Description: Providesjob-specificdangerousmaterial/waste
information. Two checklistsmay be obtained from
safety training to help the supervisor/manager
throughthis sessionwith each employee.

i2 Note: Not a classroompresentation--supervisor
conducts this exercisewith each employee using the
checklists.

14 Target Audience: Employees who complete generator hazards safety
training

15 Technique: On-the-jobtraining

16 Evaluation: On.-the-jobtrainingchecklist

17 Length: Average - 2 hours

18 Frequency: 12 months
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1 Title: Scott SKA-PAKHSA PAPR

2 Description: This class is designed to instruct employees in the
proper use of the Scott "SKAPAK"for entry, exit or
work in conditions immediately dangerous to life
and health and to instruct employees to recognize
and handle emergencies. This class also includes
instructions in the use of MSA, Inc. Powered Air
Purifying Respirator (PAPR).

3 Target Audience: General, Safety, QA, OPS/OPRS,Hanagement,
Haintenance Engineering

4 Technique: Classroom

5 Evaluation: Practical exam

6 Length: Approximately 2 hours

7 Frequency: 12 months

8
i I I

9

Title: Self-Contained Breathing Apparatus (SCBA)Annual
qualification

11 Description: Provides instructions in the proper use of a
pressure-demand respirator in which breathing air
is supplied from a cylinder carried on the user's
back. The SCBAare typically used for emergency
response situations in an atmosphere that Is
immediately dangerous to life or health.

12 Target Audience: General, Safety, OPS/OPRS,Haintenance

13 Technique: Taught in a classroom using a slide projector and
overhead

14 Evaluation: Written and practical test

15 Length: Approximately 4 hours

16 Frequency: 12 months

17

Q
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I Title: RadiationSafety Training

2 Description: A practicaldress/undressdemonstrationis also
required. Instructsradiationworkers in the
fundamentalsof radiationprotectionand the proper
proceduresfor monitoringexposures(ALARA).
Training includesknowledgeof the acute and
chroniceffects of exposureto radiationrisks
associatedwith occupationalradiationexposure,
mode of exposure,protectivemeasures,
instrumentation,monitoringprograms,contamination
control, personneldecontamination,warning signs
and alarms,and responsibilitiesof employees and
managers.

3 Target Audience: Radiationworkers as defined in WHC-CM-4-10

4 Technique: Taught in a classroomusing a white board,
appropriateaudio/visualequipment

5 Evaluation: Written exam and practicaldress/undress

6 Length: Approximately7 hours

7 Frequency: 24 months (Retraining under Course Number 020003)

8
I I I ,,

g

10 Title: On-The-Job Training

11 Description: On-the-job training session under the supervision
of an experienced person before full
responsibilities may be assumed. In addition, all
personnel on the hazardous waste site are required
to have reviewed this Waste Sampling and Analysis
Plan.

IZ Target Audience: NuclearOperatorsand OperationsManagement

13 Technique: Classroomand on-the-jobtraining

14 Evaluation: Practicalexercise and on-the-jobtraining
checklist

15 Length: 40 hours

16 Frequency: 12 months

17
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I Title: CardiopulmonaryResuscitation(CPR)

2 Description: Providecardiopulmonaryresuscitationtrainingto the
American Heart Associationstandards.

3 Target Audience: All employees

4 .Technique: Classroom and active participation

5 Evaluation: Practicalexam and written test

6 Length: 4 hours

7 Frequency: 24 months (recertification)

8
r I

g

10 Title: Noise Control (Noise-HearingConservation)

11 Description: Provideemployeeswith informationconduciveto hearing
conservation. Supervisorsand employeesresponsibility,
exposurelimits,hearingconservationrequirements,
protectiondevices,diagnosisof noise, inducedhearing
loss.

12 TargetAudience: All employeesexposedto an 8 hour time weighted average
sound level of 85 dBA or greater.

13 Technique: Classroom

14 Evaluation: None

15 Length: ApproximatelyI hour

16 Frequency: 12 months

17
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I Title: HazardousWaste Site Supervisor/ManagerSafety
ManagementTraining

2 Description: This programprovidesan additionaleight hours of
trainingfor supervisorsand managerscovering hazardous
waste programs.

3 Target Audience: Personnelwho manage or have safetyoverview
responsibilitiesof dangerousmaterial and waste
operations.

4 Technique: Classroom

5 Evaluation: None

6 Length: 8 hours

7 Frequency: Not applicable
ii

8
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QUALITYASSURANCEPROOECTPLANFORFACILITY ANDSOIL SAMPLING
AT THE 303-K RADIOACTIVEMIXEg-WASTESTORAGEFACILITY
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I GLOSSARY
2
3
4 _: For the purposesof closure activities,accuracymay be interpreted
5 as the measure of the bias in a system. Samplingaccuracy is normally
6 assessedthroughthe evaluationof matrix spiked samples and reference
7 samples.
8
9 Audit: For the purposes of closure activities, audits are considered to be
IO systematicchecks to verify the qualityof operationof one or more elements
11 of the total measurementsystem. In this sense, auditsmay be of two types:
12 (I) performanceaudits, in which quantitativedata are independentlyobtained
13 for comparisonwith data routinelyobtained in a measurementsystem,or
14 (2) system audits, involvinga qualitativeonsite evaluationof laboratories
15 or other organizationalelementsof the measurementsystem for compliancewith
16 establishedquality assuranceprogram and procedurerequirements. For closure
17 activitiesat the HanfordSite, performanceaudit requirementsare fulfilled
18 by periodic submittal_f blind samplesto the primary laboratory,or the
lg analysisof split samplesby an independentlaboratory. System audit
20 requirementsare impleme,ltedthroughthe use of standardsurveillance
21 procedures.
22
23 Blind Sample: A blind sample refers to any type of sample routed to the
24 primary laboratory,for purposesof auditingperformance,relativeto a
25 particularsamplematrix and analyticalmethod. Blind samples are not
26 specificallyidentifiedas such to the laboratory;they may be made from
17 traceablestandards,or may consistof samplematerial spiked with a known
28 concentrationof a known compound. See the glossary entry for audit.
29
30 Comoarability: For the purposesof closure activities,comparabilityis an
31 expressionof the relativeconfidencewith which one data set may be compared
32 with another.
33

34 ComDlet_enes_:For the purposesof closureactivities,completenessmay be
35 interpretedas a qualitativeparameterexpressingthe percentageof
36 measurementsjudged to be valid.
37
38 Devi_ition:For the purpose of closure activities,deviationrefers to a
39 planneddeparturefrom establishedcriteriathat may be requiredas a result
40 of unforeseenfield situationsor that may be requiredto correctambiguities
41 in proceduresthat may arise in practicalapplications.
42
43 EouipmentBlank_: Equipmentblanks consistof pure deionized,distilledwater
44 washed throughdecontaminatedsamplingequipmentand placed in containers
45 identicalto those used for actual field samples;they are used to verify the
46 adequacyof samplingequipmentdecontaminationprocedures,and are collected
47 once each day.
48
49 Field Blanks: Field blanks consist of pure deionized, distilled water,
50 transferred to a sample container at the site and preserved with the reagent
51 specified for the analytes of interest; they are used to check for possible
5Z contaminationoriginatingwith the reagentor the samplingenvironment,and
53 are normallycollectedonce each day.
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I FieldDuPlicateSamDle: Field duplicate samplesare samplesretrievedfrom
2 the same samplinglocationusing the same equipmentand sampling technique,
3 placed in separate identicallypreparedand preservedcontainers,and analyzed
4 independently. Field duplicatesamplesare generallyused to verify the
5 repeatabilityor reproduceabilityof analyticaldata, and are normally
6 analyzedwith each analyticalbatch or every 20 samples,whichever is greater.
7
8 Matrix Solked Samples: Matrix spiked samples are a type of laboratoryquality
g control sample;they are preparedby splittinga sample received from the
10 field into two homogenousaliquots (i.e.,replicatesamples),and adding a
11 known quantity of a representativeanalyteof interestto one aliquot in order
12 to calculatepercentageof recovery.
13
14 Nonconformance: A nonconformanceis a deficiencyin characteristic,
15 documentation,or procedurethat renders the qualityof material,equipment,
16 services,or activitiesunacceptableor indeterminate. When the deficiencyis
17 of a minor nature,does not effect a permanentor significantchange in
18 quality if it is not corrected,and can be brought into conformancewith
Ig immediatecorrectiveaction, it shall not be categorizedas a nonconformance.
20 However, if the nature of the conditionis such that it cannot be immediately
21 and satisfactorilycorrected,it shall be documentedin compliancewith
22 approved proceduresand broughtto the attentionof managementfor disposition
23 and appropriatecorrectiveaction.
24
25 Precision: Precisionis a measure of the repeatabilityor reproducibilityof
26 specificmeasurementsunder a given set of conditions. Specifically,it is a
27 quantitativemeasure of the variabilityof a group of measurementscompared to
28 their average value. Precisionis normallyexpressedin terms of standard
29 deviation,but may be also expressedas the coefficientof variation
30 (i.e.,relative standarddeviation)and range (i.e.,maximum value minus
31 minimum value). Precisionis assessedby means of duplicate/replicatesample
32 analysis.
33
34 Oualitv Assurance: For the purposesof closure activities,quality assurance
35 (QA) refers to the total integratedqualityplanning,qualitycontrol, quality
36 assessment,and correctiveaction activitiesthat collectivelyensure that the
37 data from monitoringand analysismeets all end user requirementsand/or the
38 intended end use of the data.
39
40 Oualitv Assurance Pro_ect Plan: The Quality Assurance Project Plan (QAPP) is
41 an orderly assembly of managementpolicies, project objectives, methods, and
42 proceduresthat defines how data of known qualitywill be produced for a
43 particularprojector investigation.
44

45 QualityControl: For the purposesof closure activities,quality control (QC)
46 refers to the routine applicationof proceduresand defined methods to the
47 performanceof sampling,measurement,and analyticalprocesses.
48
49 ReferenceSamples: Referencesamplesare a type of laboratoryquality control
50 sample prepared from an independent,traceablestandard at a concentration
51 other than that used for analyticalequipmentcalibration,but within the
52 calibrationrange. Such referencesamplesare required for every analytical
53 batch or every 20 samples,whicheveris greater.
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I ReDli_;atQSample: Replicatesamplesare two aliquotsremovedfrom the same
2 sample containerin the laboratoryand analyzedindependently.
3
4 ReoresentativQness:For the purposesof closure activities,
5 representativeness may be interpreted as the degree to which data accurately
6 and precisely represent a characteristic of a population parameter, variations
7 at a sampling point, or an environmental condition. Representativeness is a
8 qualitativeparameterwhich is most concernedwith the proper design of a
g sampling program.
10
11 Solit SamDle: A split sample is produced throughhomogenizinga field sample
12 and separatingthe samplematerial into two equal aliquots. Field split
13 samplesare usuallyrouted to separate laboratoriesfor independentanalysis,
14 generallyfor purposesof auditingthe performanceof the primary laboratory
15 relativeto a particularsample matrix and analyticalmethod. See the
16 glossary entry for audit. In the laboratory, samples are generally split to
17 create matrix spiked samples; see the glossary entry above.
18
19 Trio Blanks: Trip blanks are a type of field quality control sample,
20 consisting of pure deionized, distilled water in a clean, sealed sample
21 container, accompanying each batch of containers shipped to the sampling site
22 and returned unopenedto the laboratory. Trip blanks are used to identifyany
23 possiblecontaminationoriginatingfrom containerpreparationmethods,
24 shipment,handling,storage,or site conditions.
25

26 Valldatiqn: For the purposesof closureactivities,validationrefers to a
27 systematicprocess of reviewinga body of data against a set of criteria to
28 provide assurancethat the data are acceptablefor their intendeduse.
29 Validationmethodsmay includereview of verificationactivities,editing,
30 screening,cross-checking,or technicalreview.
31

32 Verlfication: For the purposesof closureactivities,verificationrefers to
33 the processof determiningwhether procedures,processes,data, or
34 documentationconformto specifiedrequirements. Verificationactivitiesmay
35 includeinspections,audits,surveillances,or technicalreview.
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1 1.0 PROOECTDESCRIPTION
2
3
4 1.1 PROOECTOBOECTIVE
5
6 The primary purpose of the waste sampling and analysis activities at the
7 303-K Radioactive Mixed-Waste Storage Facility (303-K Facility) is to evaluate
8 contamination above action levels, if any, within the building, the outside
9 storage pads, and in the near-surface soils associated With the facility.

10
11
12 1.2 BACKGROUNDINFORMATION
13
14 The location of the 303-K Facility and general background information are
15 provided in the 303-K Facility Closure Plan.
16
17
18 1.3 QUALITYASSURANCEPROOECTPLANAPPLICABILITY
19 ANDRELATIONSHIPTO THE WESTINGHOUSEHANFORD
20 COMPANYQUALITYASSURANCEPROGRAM
21
22 This QAPP applies specificallyto the field sampling activitiesand
23 laboratoryanalysesperformedas part of the closureactivitiesfor the
24 303-K Facilityat the HanfordSite. It is designed to be implementedin
25 conjunctionwith the specificrequirementsof the 303-K FacilityClosure Plan.
26 The OAPP is prepared in compliancewith the EnvironmentalEngineering,
27 Technology, and Permitting Function Quality Assurance Program Plan (WHC1990).
28 This plan describesthe means selectedto implementthe QA program
29 requirements defined by the Westinghouse Hanford CompanyQuality Assurance
30 Manual [(WHC-CM-4-2) (WHC1991a)], as applicable to environmental
31 investigations, while accommodating the specific requirements for project plan
32 format and content agreed upon in the Hartford Federal Facility Agreement and
33 Consent Order (Ecology et al. 1990). Based on the data quality objectives,
34 this QAPPwill comply with EPAguidance documents for QA/QCand sampling and
35 analysis activities as they apply to this Closure Plan (Ecology et al. 1990,
36 Section 6.5). The program plan contains a matrix of procedural resources
37 [from WHC-CM-4-2and from the Westinghouse Hanford Environmental
38 Investigations and Site Characterization Manual (WHC-CM-7-7) (WHC1991b)] that
39 have been drawn upon to support this QAPP. This QAPP is subject to mandatory
40 review and revision before use on subsequent phases of the investigation.
41 Distribution and revision control of this plan shall be in compliance with
42 proceduresQR 6.0, "Document Control,"and QI 6.1, "QualityAssuranceDocument
43 Control,"all from WHC-CM-4-2 (WHC 1991a). All plans and procedures
44 referencedin the QAPP are availablefor regulatoryreview on requestby the
45 directionof the TechnicalLead.
46
47
48 1.4 SAMPLINGACTIVITIES
49
50 Field sampling activities will include concrete and asphalt core or chip
51 sampling and soil sampling. A complete description of all activities is
52 provided in Chapter 7.0 of the 303-K FacilityClosure Plan.
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1 2.0 PROJECTORGANIZATIONANDRESPONSIBILITIES
2
3
4 2.1 PROJECTRANAGERENTRESPONSIBILITIES
5
6 The Environmental Engineering and Geotechnology Function of
7 Westinghouse Hanford Company(Westinghouse Hanford) has primary
8 responsibilities for conducting the sampling and analysis for the
9 303-K Facility closure activities. An organizational chart is included as

10 Figure F-1. Responsibilities of key test personnel and organizations are
11 described below:
12
13 • Closure Plan Lead (Regulatory Assessment, Permitting and NEPA
I4 Function). The Closure Plan Lead is responsible for project
15 organization and interfa¢. _ with the regulatory agencies and the
16 U.S. Department of Energy (OOE).
17
18 ° Technical Lead. The Technical Lead will be responsible for
19 direction of sampling and testing activities; responsibilities
20 include the planning and authorization of all work and managementof
21 any subcontractedactivities,as well as overalltechnical schedule,
22 and budgetary performance.
23
24 • Quality Control Coordinator/Quality Assurance Officer. The quality
25 control coordinator is responsible for coordinating and/or
26 overseeingperformanceto the QAPP requirementsby means of internal
27 auditingand surveillancetechniques. The QualityAssurance officer
28 retainsthe necessaryorganizationalindependenceand authorityto
29 identifyconditionsadverseto quality and to informthe technical
30 lead of needed corrective action.
31
32 • Health and Safety Officer (Environmental Division/Environmental
33 Field Services). The Health and Safety Officer is responsible for
34 determining potential health and safety hazards from radioactive,
35 volatile, and/or toxic compoundsduring sample handling and sampling
36 decontaminationactivitiesand has the responsibilityand authority
37 to halt field activitiescaused by unacceptablehealth and safety
38 hazards.
39
40 • Field Team Leader. The field team leader is responsible for onsite
41 directionof samplingtechniciansin compliancewith the
42 requirementsof the closureplan, this QAPP, and all implementing
43 environmentalinvestigationinstructions(Eli).
44
45 • Office of Sample Nanagement. The Westinghouse Hanford Office of
46 Sampling Management (OSM) is responsible for coordinating sample
47 shipments between the field team and the analytical laboratory,
48 resolution of any chain-of-custody issues, and for validation of all
49 analyticaldata as discussedin Chapter 8.0 of this QAPP.

t
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2 at the 303-K Radioactive Mixed-Waste Storage Facility.
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I 2.2 ANALYTICALLABORATORIES
2
3 Soil samples shall be routedto an approvedWestinghouseHanford
4 participantcontr;ctorlaboratory,or subcontractorlaboratory,which shall be
5 responsiblefor performingthe analysesidentifiedin this plan in compliance
6 with work order or contractualrequirementsand WestinghouseHanford-approved
7 procedures;see Section4.1.2. At the TechnicalLead's option, servicesof
8 alternatequalifiedlaboratoriesmay be procuredfor the performanceof split
9 sample analysesfor performanceaudit purposes. If such an option is
I0 selected,the QA plan and applicableanalyticalproceduresfrom the alternate
11 laboratoryalso shall be approvedby WestinghouseHanford before their use in
12 compliancewith Section 4.1.2 requirements. All analyticallaboratorywork
13 shall be subjectto the surveillancecontrols invokedby QI 7.3, "Source
14 Surveillanceand Inspection"(WHC 1991a).
15
16
17 2.3 OTHERSUPPORTCONTRACTORS
18
19 Procurementof other supportcontractorsmay be assignedproject
20 responsibilitiesat the directionof the TechnicalLead. Such servicesshall
21 be in compliancewith standardWestinghouseHanford procurementprocedure
22 requirements_s discussed in Sections4.1.2. All work shall be performed in
23 compliancewith WestinghouseHanford-approvedQA plans and/or procedures,
24 subjectto controlsof Ol 7.3, "SourceSurveillanceand Inspection"
25 (WHC1991a).
26
27
28
29 3.0 OBJECTIVESFORMEASUREMENTS
30
31
32 The purpose of this investigation is to assess the potential
33 contamination on the building walls, floor, ceiling, outside storage pads, and
34 in associated soils. Analytical parameters for sample analysis are defined
35 within Chapter 7.0 of the 303-K Facility Closure Plan, and are contained
36 within the master list of analyticalparametersprovidedby Table F-I.
37
38 As noted in Section 4.6 of Data Quality Objectives for Remedial Response
39 Activities: Volume I, Development Process (EPA 1987), universal goals for
40 precision, accuracy, representativeness, completeness, and comparability
41 cannot be practically established at the outset of an investigation. However,
42 data are availablefrom previouslynegotiatedanalyticalcontractsfor Hanford
43 Site investigations,the Data QualityObjectivesguidancedocument (EPA 1987),
44 and from typical capabilitiescurrentlyexpectedfor laboratoriesinvolved in
45 environmentalanalyses,that may be used as minimumguidelinesfor the
46 selectionof analyticalmethods appropriatefor this investigation. Table F-I
47 providespreliminarytarget values for detectionlimits, precision,and
48 accuracythat are intendedfor use in initialprocurementnegotiationswith
49 the analyticallaboratorythat will routinelyperform chemical analysesfor
50 this investigation. After an individuallaboratorystatementof work is
51 negotiated,and proceduresare developedand approvedas noted in Section4.1,
52 Table F-I and this sectionshall be revisedto referenceapproved detection
53 limit, precision,and accuracycriteria as project requirements.
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I Table F-I. Analytes of Interestand AnalyticalMethods for the
2 303-K FacilitySampling_'d.

Standard MinimumAnaLyticaL Anatyte of interest reference detection Precision c Accuracy c
categorf method t imi t c

5 Inorganics Arsenic 7061a 1 ug/Le +257. RPO +257.
Barium 6010s 2 ug/L_, 3257. RPO 3257.
Ber_/l i tum 6010s 0.3 w/L_" 3257. RPD _257.
Cadmium 6010= 4 uglL." _Z57. RPD _Z57.
ChLorides EPA300,_ 500 ppb_. +_257.RPO +_25%
Chromium 6010" 7 ug/L._ +257. RPD +257.
Lead 7421a 1 ug/L=_ _25X RPO 3257.
Mercury 7470a 0.2 ug/L_. 3257. RPD _25_
Nickel 6010s 15 ug/L." __25)_RPD _257.
Nitrates EPA300.0 500 pG_"_ +257. RPD +25_
Nitrites EPA300_ 1,000 p_" +257. RPO +-;!57.
Sliver 6010" 7 ug/L" _+25_RPD +-25_
Uranium SCINTREX* I ppb 157.

VoLatiLe Perchioroethyiane 8010a 13 ug/kg +25_ RPO +257.organics Trichioroethyiane 8010a 25 ug/kg. _25_ RPO +-25_
1,1,1-TrichLoroethene 8010a 25 ug/kg +257. RPD +25_
1,1-Oichioroethytene 8010a 25 ug/kg +257. RPO +25_
cis-1,2-Oichtoroethyiene 8010a 13 ug/kg
trans-l,2-Oichioroethyiene 8010a 13 ug/kg +_25_RPD +_257.
Ethyl acetate 8010a 25 ug/kg
Vinyl chloride 8010a 25 ug/kg +_257.RPO +_257.

• .

8 nNethode specified are from Test Methods for EvaLuating SoLid Waste (SW-846) (EPA 1986).

9 bAngiyttcmi nmthochBshaLL be in compliance with approved Westinghouse Hanford or gestingho_e

t Hanford-spproved participant contractor or subcontractor procedures. ALL procedures shaLL be

revieued and approved in compiience with requirements specified in the Westinghouse Hanford
QuaLity Assurance Program PLan for Co_rehensive _pvironmentaL ResQonse. Co=_:ensation. and
LiabiLity _ct of 1980 remedial investigation and feasibility stua_f activities.

14 CMini.umrequirements for method detection LeveLs, precision, luridaccuracy wilt be method-

t_ specific, and shall be negotiated and established in the procedure review and approval process.
Target vei_ are indicated where appropriate; precision is expressed in terms of relative
percent different (RIq)) and accuracy as percentage recovery.

18 dAnaiysesshaLL be performed by an approved participant contractor or subcontractor
19 Laboratory.
20 eDetection Limits are estinmted (ngtruufltai detection Limits. Detection Limits represent
_ detection limits in water Limits for soils sludges otis and other .trices wilt be greeter
££

*SCINTREXis a tredemrk of SCINTREX lnc

23
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I Goals for data representativenessare addressedqualitativelyby the
2 specificationof samplinglocationswithin Chapter7.0 of the 303-K Facility
3 Closure Plan. Objectives for completenessfor this investigationshall
4 requirethat contractuallyor procedurallyestablishedrequirementsfor
5 precisionand accuracybe met for at least 90 percentof the total number of
6 requesteddeterminations. Failureto meet this criterionshall be documented
7 in data summaryreports as described in Section8.1, and shall be considered
8 in the validationprocessdiscussed in Section8.2. Correctiveaction
9 measures shall be initiatedby the TechnicalLead, as appropriate,as noted in
10 Chapter 13.0 of this QAPP. Approved analyticalproceduresshall requirethe
11 use of the reportingtechniquesand units consistentwith the
12 U.S. EnvironmentalProtectionAgency (EPA) reference_;ethodslisted in
13 Table F-I to facilitatethe comparabilityof data sets in terms of precision
14 and accuracy.
15
16
17
18 4.0 SAMPLINGPROCEDURES
19
20
21 4.1 PROCEDUREAPPROVALSANDCONTROL
22
23
24 4.1.1 Westinghouse Hanford Procedures
25
26 The WestinghouseHanfordproceduresthat will be used to supportthe
27 closure plan have been selected from the QualityAssurance Program Index
28 includedin the EnvironmentalEngineering,Technology,and PermittingFunction
29 QualityAssuranceProgram Plan (WHC 1990). Selectedproceduresinclude Ells
30 from the EnvironmentalInvestigationsand Site CharacterizationManual
31 (WHC 1991b),and Quality Requirements(QR) and Quality Instructions(QI), from
32 the Westinghouse Hanford Ouality Assurance Manual (WHC1991a). Procedure
33 approval, revision, and distribution control requirements applicable to EIIs
34 are addressed in EII 1.2, "Preparation and Revision of Environmental
35 Investigations Instructions" (WHC1991b); requirements applicable to QIs and
36 QRs are addressed in QR 5.0, "Instructions, Procedures, and Drawings"; QI 5.1,
37 "Preparation of Quality Assurance Documents"; QR6.0, "Document Control"; and
38 QI 6.1, "QualityAssuranceDocumentControl" (WHC 1991a). Other procedures
39 applicableto the preparation,review,approval,and revisionof OSM and other
40 Hanford Site analyticallaboratoryproceduresshall be as defined in the
41 various proceduresand manuals identifiedin EnvironmentalEngineering,
42 Technology, and Permitting Function Quality Assurance Program Plan (WHC1990)
43 under criteria 5.00 and 6.00. All procedures are available for regulatory
44 review. Procedures not currently included in the EII manual (concrete coring
45 procedures) will be prepared before initiation of sampling.
46
47
48 4.1.2 Participant Contractor/Subcontractor Procedures
49
50 As noted in Section 2.1, participantcontractorand/or subcontractor
51 servicesmay be procured at the directionof the TechnicalLead. All such
52 procurementshall be subject _o the applicablerequirementsof QR 4.0,
53 "ProcurementDocument Control";QI 4.1, "Procure!,entDocumentControl";
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I QI 4.2, "ExternalServicesControl";QR 7.0, "Controlof PurchasedItems and
2 Services";QI 7.1, "ProcurementPlanningand Control";and/or QI 7.2,
3 "SupplierEvaluation"(WHC Iggla). Whenever such services requireprocedural
4 controls, requirementsfor use of WestinghouseHanfordprocedures,or for
5 submittalof contractorproceduresfor WestinghouseHanfordreview and
6 approval before use, shall be includedin the procurementdocument or work
7 order, as applicable. In additionto the submittalof analyticalprocedures,
8 analyticallaboratoriesshall be requiredto submit the current versionof
9 their internalQA programplans. All analyticallaboratoryplans and
10 proceduresshall be reviewedand approvedbefore use by qualifiedpersonnel
11 from the OSM, WestinghouseHanford analyticallaboratoriesorganizations,or
12 other qualifiedpersonnel,as directedby the Technical Lead. All reviewers
13 shall be qualifiedunder the requirementsof Eli 1.7, "Indoctrination,
14 Training, and Qualification"(WHC 1991b). All participantcontractoror
i5 subcontractorprocedures,plans, and/ormanuals shall be retainedas project
16 quality recordsin compliancewith Eli 1.6, "RecordsManagement"(WHC 1991b);
17 QR 17.0, "QualityAssuranceRecords";and QI 17.1, "QualityAssuranceRecords
18 Control" (WHC 1991a). All such documentsare availablefor regulatoryreview
19 on request.
20
21
22 4.2 SAMPLINGAND INVESTIGATIVEPROCEDURES
23
24 Soil sampling activities shall be performed in compliance with
25 EII 5.2, "Soil and Sediment Sampling" (WHC1991b). Soil samples shall
26 routinelybe routed to offsiteanalyticallaboratoriesfor chemical analyses.

Additional Ells that have been selectedto supportthe test activity are
28 identifiedin Table F-2. Presently,Ells have not been developedfor concrete
29 core or chip sampling. Sample identificationrequirementsand containertype,
30 preparation,and preservationrequirementsshall be as specifiedin Eli 5.2.
31 All samplingequipmentdecontaminationshall be in compliancewith Eli 5.5,
32 "1706 KE LaboratoryDecontaminationof RCRA/CERCLASampling Equipment"
33 (WHC 1991b).
34
35
36 4.3 PROCEDUREADDITIONSANDCHANGES
37
38 Additional EIIs or EII updates that may be required, as a consequence of
3g the 303-K Facility Closure Plan requirements, shall be developed in compliance
40 wlth EI] 1.2, "Preparation and Revision of Environmental Investigations
41 Instructions" (WHC1991b). Should deviations from established EIIs be
42 requiredto accommodateunforseenfield situations,they may be authorizedby
43 the Field Team Leader in accordancewith the requirementsof Eli 1.4,
44 "Deviationfrom EnvironmentalInvestigationsInstructions"(WHC Igglb).
45 Documentation,review, and dispositionof instructionchange authorization
46 forms are definedwithin Eli 1.4. Other types of documentchange requests
47 shall be completedas requiredby the WestinghouseHanford procedures
48 governingtheir preparationand revision.
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I Tab!e F-2. Investigative Procedures fur the 303-K Facility Sampling.
Concrete/

Chip Soi I asphalt core
2 Procedure T t tte* sampt ing sampt i ng sampt ing

3 Ell 1.2 Preparation and Revision of Environments| Investigations Instructions X X X

4 Eli 1.4 Deviation from Environmental Investigations Instructions X X X

S Eli 1.5 Field Logbooks X X X

6 EI 1 1.6 Records Nsnagement X X X

7 Ell 1.7 Indoctrination, Training and Qualification . X X X

8 Eli 2.1 Preparation of Nazerdous Waste Operations Permits X X X

:]_ g Eli 3.2 Health and Safety Ilonitortng Equipment X X X-o
-o

., 10 Eli 5.1 Chain of Custody X X X
I

Go ]1 Eli 5.2 Soil and Sediment Sampling X

]_) Eli 5.5 1706 KE Laboratory Decontamination of RCRA/CERCLASampling Equipment X X X

13 Eli 5.10 Sample Identification and Entry into HEIS Database X X X

14 E;; 5.11 Sample Packaging and Shipping X X X

15 TBO Chip Sampling X

II *Procedures ere Westinghouse Hanford Environmental Investigations Instructions (Eli) selected from the Latest approved

version of WHC-CN-7-7, Environmental Investigations and Site Characterization Nanuat (WltC 1991b).
CERCLA : Cn%nrehensive Environmental Response, Compensation, and Liability Act of 1980.

ItEIS = ltanford Environaontal Information System.
II&TE = measure and test equipment.
RCRA = Resource Conservation and Recovery Act of 1976.

TBD = to be determined.
c_
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1 5.0 SAMPLECUSTODY
2
3
4 All samplesobtained during the Implementation of the sampling and
5 analysis plan shall be controlled as required by EII 5.1 "Chain of Custody,"
6 (WHC1991b)fromthe pointof originto the analyticallaboratory.Laboratory
7 chain-of-custodyproceduresshallbe reviewedand approvedas requiredby
8 WestinghouseHanfordprocurementcontrolproceduresas notedin Section4.1,
9 and shallensurethe maintenanceof sampleintegrityand identification
10 throughoutthe analyticalprocess.At the directionof the TechnicalLead,
11 requirementsfor returnof residualsamplematerialsaftercompletionof
12 analysisshallbe definedin accordancewith thoseproceduresdefinedin the
13 procurementdocumentationto s.bcontractoror participantcontractor
14 laboratories.Chain-of-custodyformsshallbe initiatedfor returnedresidual
15 samplesas requiredby the approvedproceduresapplicablewithinthe
16 participatinglaboratory. Resultsof analysesshallbe traceableto original
17 samplesthroughthe uniquecodeor identifierspecifiedin Section4.0. All
18 resultsof analysesshallbe controlledas permanentprojectqualityrecords
19 as requiredby QR 17.0,"QualityAssuranceRecords"(WHC1991a)and Eli 1.6,
20 "RecordsManagement"(WHC1991b).
21
22
23
24 5.0 CALIBRATIONPROCEDURES
25
26

Calibration of all WestinghouseHanford measuring and test equipment,
28 whether in existing inventory or newly purchased, shall be controlled as
29 required by QR12.0, "Control of Measuring andTest Equipment"; QI 12.1,
30 "Acquisition and Calibration of Portable Measuring andTest Equipment"
31 (WHC1991a);QI 12.2,"MeasuringandTest EquipmentCalibrationby User"
32 (WHC1991a);and/orEli3.2, "HealthandSafetyMonitoringEquipment"
33 (WHC1991b). RoutineoperationalchecksforWestinghouseHanfordfield
34 equipmentshallbe as definedwithinapplicableEllsor procedures;similar
35 informationshallbe providedin WestinghouseHanford-approvedparticipant
36 contractor or subcontractor procedures.
37
38 Calibrationof WestinghouseHanford,participantcontractor,or
39 subcontractorlaboratoryanalyticalequipmentshallbe as definedby
40 applicablestandardanalyticalmethods,subjectto WestinghouseHanfordreview
41 and approval.
42
43
44
45 7.0 ANALYTICALPROCEDURES
46
47
48 Analytical methodsor procedures basedon the reference methods
49 identified in Table F-1 andChapter 3.0 of this QAPP,shall be selected or
50 developedand approvedbefore use in compliancewith appropriate
51 WestinghouseHanfordprocedureand/orprocurementcontrolrequirements,as
5Z notedin Section4.1.
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1 8.0 DATAREDUCTION,VALIDATION,ANDREPORTING
2
3
4 8.1 DATAREDUCTIONANDDATAPACKAGEPREPARATION
5
6 All analytical laboratories shall be responsible for preparing a report
7 summarizingthe results of analysis and for preparing a detailed data package
8 that includes all information necessary to perform data validation to the
9 extent indicated by the minimumrequirements of Section 8.2. Data summary

10 report format and data packagecontent shall be defined in procurement
11 documentationsubject to WestinghouseHanford review and approval as noted in
12 Section 4.1. At a minimum,laboratory data packagesshall include the
13 following.
14
15 • Samplereceipt and tracking documentation, including identification
16 of the organization and individuals performing the analysis, the
1T namesand signatures of the responsible analysts, sampleholding
18 time requirements, references to applicable chain of custody
19 procedures, and the dates of samplereceipt, extraction, and
20 analysis.
21
22 • Instrument calibration documentation, including equipment type and
23 model, with continuing calibration data for the time period in which
Z4 the analyst s was performed.
Z5
26 • Quality control data, as appropriate for the methodsused, including
Z7 matrix spike/matrix spike duplicate data, recovery percentages,
28 precision data, laboratory blank data, and identification of any
29 nonconformancesthat mayhave affected the laboratory's measurement
30 system during the time period in which the analysis was performed.
31
32 • The analytical results or data deliverables, including reduced data,
33 reduction formulas or algorithms, and identification of data
34 outliers or deficiencies.
35
36 Other supporting information, such as initial calibration data,
37 reconstructed ion chromatographs,spectrograms, traffic reports, and raw data,
38 need not be included in the submittal of individual data packagesunless
39 specifically requested by the Technical Lead or the OSM. However, all sample
40 data shall be retained by the analytical laboratory and madeavailable for
41 systems or programaudit purposesuponrequest by WestinghouseHanford,
42 U.S. Departmentof Energy, Richland Field Office (DOE-RL),or regulatory
43 agency representatives; see Chapter 10.0 of this QAPP. Suchdata shall be
44 retained by the analytical laboratory through the duration of their
45 contractual statement of work, at which point it shall be turned over to
46 WestinghouseHanford for archiving.
47
48 The completed data packageshall be reviewed and approvedby the
49 analyticallaboratory'sQA Managerbeforesubmittalto OSM for validationas
50 discussedin Section8.2. The requirementsof thissectionshallbe included
51 in procurementdocumentationor work orders,as appropriate,in compliance
52 with the standardWestinghouseHanfordprocurementcontrolprocedures
53 referencedin Section4.I.
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I 8.2 VALIDATION
2
3 Validationof the completeddatapackageshal!be performedby qualified
4 WestinghouseHanfordOSM personnel.Validationrequirementswill be defined
5 withinapprovedOSM data validationprocedures,but at a minimumwill include
6 the requirementsas definedwithinthissection.
7
8 For organicanalyses,validationreportsshallbe prepareddocumenting
9 checksof the followingareasas recommendedin LaboratoryData Validation

10 Functional Guidelines for Evaluating Organics Analyses (EPA 1988a):
11
12 • Data summ_rynarrative
13
14 • Sampleholdingtimes
15
16 • Gas chromatograph/massspectrometertuningandmass calibration
17 requirements
18
19 • Continuingcalibrationrequirements
20
21 • Methodblanksamplerequirements
22
23 • Surrogaterecoveryrequirements
24
25 • Matrixspike_matrixspikeduplicaterequirements
26

° Internalstandardsperformancerequirements
28
29 • Targetcompoundidentificationrequirements
30
31 • Targetcompoundquantitationrequirementsand reporteddetection
32 limits
33
34 • Any tentativelyidentifiedcompounds,librarysearch,assessment,
35 and quantitationrequirements
36
37 • Data assessmentrequirements.
38
39 For inorganicanalyses,validationreportsshallbe prepareddocumenting
40 checksof the followingareas,as recommendedin LaboratoryData Validation
41 FunctionalGuidelinesfor EvaluatingInorganicsAnalyses (EPA1988b):
42
43 ° Data summarynarrative
44
45 • Sampleholdingtimes
46
47 • Continuingcalibrationrequirements
48
49 • Methodblanksamplerequirements
50
51 • Interferencechecksamplerequirements
52
53 ° Laboratorycontrolsamplerequirements
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I • Duplicatesampleanalysis
2
3 • Matrixspikesamplerequirements
4
5 • Atomicabsorptionqualitycontrolrequirements
6
7 • Inductivelycoupledplasmaserialdilutionrequirements
8
9 • Overall data assessmentrequirements.

10
11
12 8.3 FINALREVIEWANDRECORDSMANAGEMENTCONSIDERATIONS
13
14 All validation reports and supporting analytical data packagesshall be
15 subjected to a final technical review by qualified reviewers at the direction
16 of the WestinghouseHanford Technical Lead, before submittal to regulatory
17 agencies or inclusion in reports or technical memoranda. All validation
18 reports, data packages, and review commentsshall be retained as permanent
19 project quality records in compliancewith EII 1.6, "RecordsManagement"
20 (WHC1991b) and QA17.0, "Quality AssuranceRecords" (WHC1991a). All
21 technical data will be entered into the appropriate database in compliance
22 with EII 1.11, "Technical Data Management"(WHC1991b).
23
24
25
26 9.0 INTERNALQUALITYCONTROL
27
28
29 All analytical samples shall be subject to in-process quality control
30 measuresin both the field and laboratory. Unless supersededby specific
31 directions provided in Chapter 7.0 of the 303-K Facility Closure Plan, the
32 following minimumfield quality control requirements apply. These
33 requirements are adapted from Test Nethods for Evaluating Solid Wastes, SW-846
34 (EPA1986), as modified by the proposedrule changesincluded in the
35 Federal Register, Volume54, No. 13 (EPA1989). Definitions of the sample
36 type can be found in the glossary.
37
38 • Field duplicate samples. Field duplicate samplesare generally used
39 to verifythe repeatabilityor reproduceabilltyof analyticaldata.
40 For eachshiftof samplingactivityunderan individualsampling
41 subtask,a minimumof 5 percentof the totalcollectedsamplesshall
42 be duplicated.
43
44 • Splitsamples.At the TechnicalLead'sdirection,fieldor field
45 duplicate samplesmaybe split in the field and sent to an
46 alternativelaboratoryas a performanceauditof the primary
47 Iaboratory.
48
49 • Blindsamples. At the TechnicalLead'sdirection,blindreference
50 samplesmay be introducedintoany samplingroundas a performance
51 and auditof the primarylaboratory.Blindsampletype shallbe as
52 directedby the TechnicalLead.
53
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1 • Field blanks. Field blanks are used to check for possible
2 contamination originating with the reagent or the sampling
3 environment, and are normally collected once each day. Field blanks
4 consist of pure deiontzed, distilled water that is transferred to a
5 samplecontainer at the site and preserved with the reagent
6 specified for the analyses of interest.
7
8 • Equipmentblanks. Equipmentblanksare usedto verifythe adequacy
g of samplingequipmentdecontamination procedures, and are collected

I0 once each day.
11
12 • Trip blanks. Trip blanks shall be returned unopenedto the
13 laboratory, and are prepared as a check on possible contamination
14 originating from container preparation methods, shipment, handling,
15 storage,or siteconditions.In compliancewith standard
16 WestinghouseHanfordprocurementprocedures,requirementsfor trip
17 blankpreparationshallbe includedIn procurementdocumentsof work
18 orders to the samplecontainer supplier and/or preparer. Trip
Ig blanks shall be collected daily.
20
21 The internal QCchecksperformed by analytical laboratories for the
22 laboratoryanalysesshallmeetthe followingminimumrequirements:
23
24 • Matrixspikedand matrixspikedduplicatesamples. Matrixspiked
25 andmatrix spiked duplicate samplesrequire the addition of a known
26 quantity of a representative analyte of interest to the sampleas a

measureof recovery percentage. The spike should be made in a
28 replicate of one of the field duplicate samples. Spike compound
29 selection,quantities,andconcentrationsshallbe describedin the
30 laboratory'sanalyticalprocedures.One sampleshallbe spikedper
31 analyticalbatch,or onceevery20 sampleswhicheveris greater.
32
33 • Quality control reference samples. A QCreference sampleshall be
34 prepared from an independent standard at a concentration other than
35 that used for calibration, but within the calibration range.
36 Reference samplesare required as an independentcheck on analytical
37 technique and methodology,and shall be run with every analytical
38 batch, or every 20 samples, whichever is greater.
3g
40 Other requirements specific to laboratory analytical equipment
41 calibration are included in Chapter 6.0 of this QAPP. The minimum
42 requirements of this section shall be invoked in procurementdocumentsor work
43 orders, compliant with standard WestinghouseHartford procedures as noted in
44 Section 4.1.

APPF-13



DOE/RL-90-O4, Rev. 2
12/15/93

1 10.0 PERFORMANCEANDSYSTEMAUDITS
2
3
4 Performance, system, and program audits are scheduled to begin early in
5 the execution of this closure plan and continue through completion.
6 Collectively, the audits address quality affecting activities that include,
7 but are not limited to, measurement system accuracy, intramural and extramural
8 analytical laboratory services, field activities, and data collection,
9 processing, validation and management.

10
11 Performance audits of the accuracy of laboratory analyses are implemented
12 in accordance with Standard Operating Procedure EII 1.12 "Performance Audits"
13 (WHC1991b). System audit requirements are implemented in accordance with
14 Standard Operating Procedure QI 10.4, "Surveillance" (MHC1991a).
15 Surveillances wtll be performed regularly throughout the course of the closure
16 plan activities. Additional performance and system 'surveillances' may be
17 scheduled as a consequence of corrective action requirements, or may be
18 performed upon request. All quality affecting activities are subject to
19 surveillance.
20
21 All aspects of closure plan activities will also be evaluated as part of
22 routine environmental restoration program wide QAaudits under the Standard
23 Operating Procedure requirements of WHC-CM-4-2 (WHC1991a). Program audits
24 shall be conducted in accordance with QR18.0, "Audits," QI 18.1 "Audit
Z5 Programmingand Scheduling," and QI 18.2, "Planning, Performing, Reporting,
26 and Follow-up of Quality Audits" by auditors qualified in accordance with
27 QI 2.5, "Qualification of Quality Assurance Personnel" (WHC1991a).
28
29
3O
31 11.0 PREVENTIVEMAINTENANCE
32
33
34 All measurement and testing equipment used tn the field and laboratory
35 that directly affects the quality of the analytical data shall be subject to
36 preventive maintenance measures that ensure minimization of measurement system
37 downtime. Field equipment maintenance instructions shall be as defined by the
38 approved procedures governing their use. Laboratories shall be responsible
39 for performing or managing the maintenance of their analytical equipment;
40 maintenance requirements, spare parts lists, and instructions shall be
41 included in individual methods or in laboratory QAplans, subject to
42 Westinghouse Hanford review and approval. Whensamples are analyzed using
43 EPA reference methods, the requirements for preventive maintenance of
44 laboratory analytical equipment as defined by the reference
45 method shall apply.
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1 12.0 DATAASSESSNENTPROCEDURES
2
3
4 Test data from this investigation will be assessedas required by
5 Chapter7.0 of the 303-KFacilityClosurePlan. Analyticaldata shallfirst
6 be compiledand summarizedby the laboratoryand validatedin compliancewith
7 approvedOSM proceduresmeetingallminimumrequirementsof Chapter8.0 of
8 this QAPP.
9
10
11
12 13.0 CORRECTIVEACTION
13
14
15 Corrective action requests required as a result of surveillance reports,
16 nonconformancereports, or audit activity shall be documentedand
17 dispositioned as required by QR16.0, "Corrective Action;" QI 16.1,
18 "Trending/Trend Analysis;" and QI 16.2, Corrective Action Reporting,"
19 (WHC1991a). Primaryresponsibilitiesfor correctiveactionresolutionare
20 assignedto the TechnicalLeadand the QA Coordinator.Othermeasurement
21 systems,procedures,or plancorrectionsthatmay be requiredbecauseroutine
22 reviewprocessesshallbe resolvedas requiredby governingproceduresor
23 shallbe referredto the TechnicalLeadfor resolution.Copiesof all
24 surveillance, nonconformance,audit, and corrective action documentation shall
25 be routed to the project QArecords uponcompletion or closure.
26
_27
28
29 14.0 QUALITYASSURANCEREPORTS
3O
31
32 As previously stated in Chapters 10.0 and 13.0 of this QAPP,project
33 activities shall be regularly assessedby auditing and surveillance processes.
34 Surveillance, nonconformance,audit, andcorrective action documentationshall
35 be routed to the project quality records uponcompletion or closure of the
36 activity.A reportsummarizingall audit,surveillance,and instruction
37 changeauthorizationactivity(seeSection4.4),as well as any associated
38 correctiveactions,shallbe preparedby the QA Coordinatorat the completion
39 of the activityor annuallybeginningI year afterapprovalof the closure
40 plan,whicheveris sooner. The report(s)shallbe submittedto the
41 TechnicalLeadfor incorporationintothe finalreportpreparedat the end of
42 the investigation.The finalreportshallincludean assessmentof the
43 overalladequacyof thetotalmeasurementsystemwith regardto the data
44 qualityobjectivesof the investigation.
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I A. BACKGROUND
9

3
4 I. Name of proposedproject,if applicable:
5
6 RCRA Closureof the 303-K RadioactiveMixed-WasteStorageFacility•
7

Information contained in this State Environmental Policy Act (SEPA)
Checklist pertains only to the portion of the Hanford Site 300 Area v_hich

!0 contains the 303-K Radioactive Mixed-Waste Storage Facility.
Ii
12 2. Name of applicants:
13
14 U.S. Departmentof Energy,RichlandOperationsOffice (DOE-RL);and
15 WestinghouseHanfordCompany (WHC)
16
!7 3. Address and phone number of applicantsand contactpersons:
18
19 U.S. Departmentof Energy WestinghouseHanford Company
20 Field Office,Richland P.O. Box 1970
21 P.O. Box 550 Richland,Washington 99352
22 Richland,Washington 99352
23
24 Contact Persons:
25
26 R.D. Izatt, ProgramManager R.E. Lerch,Manager
27 Office of EnvironmentalAssurance, EnvironmentalDivision
28 Permits and Policy (509) 376-5556
29 (509) 376-5441 i
30
31 4. Date checklistprepared:
32
33 October 14, 1991
34
35 5. Agency requestingchecklist:
36

37 State of Washington
38 Departmentof Ecology
39 Mail Stop PV-11
40 Olympia, Washington 98504-8711
41

42 6. Proposedtiming or schedule(includingphasing,if applicable):
43
44 A closure plan (DOE/RL-gO-04RevisionI) is being submittedfor the
45 closure of the 303-K RadioactiveMixed-WasteStorageFacility. The
46 schedule for closure has not been determined at this time.
47

48 Closure of the facility will begin upon notification by The State of
49 Washington Departmentof Ecology,(Ecology)and by the United States
50 EnvironmentalProtectionAgency, (EPA)of approvalof the closureplan.
_I The closure activitieswill be completedin accordancewith the closure
52 plan in approximately52 weeks after approvalof the plan by Ecologyand
53 the EPA.
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i 7. Do you have any plans for future additions,expansion,or further
2 activityrelatedto or connectedwith this pro_osal?
3
4 It is intendedthat the facilitywill be clean closed in accordancewith
5 the closureplan. Once the facilityis clean closed, it will be used as
6 a less-than-gOday storagefacilityfor storageof radioactivemixed-
7 waste. If clean closureis not practical,final dispositionof the site
? will be determinedthroughthe Remedial Investigationand Feasibility
} Study (RI/FS) process in conjunction with the 300 Area Operable Units,

I0 300-FF-3 and 300-FF-5, under the Comprehensive Environmental Response,
Ii Compensation and Liability Act of 1980, (CERCLA)and the Hanford Federal
12 Facility Agreement and Consent Order.
13
14 8. List any environmentalinformationyou know about that has been prepared,
15 or will be prepared,directly relatedto this proposal.
1@
17 A revisedRCRA Part A PermitApplicationfor the facilitywas submitted
13 to Ecology and EPA on November 17, 1987.
19
20 This SEPAChecklist is being submitted to the Washington State Department
21 of Ecology (Ecology) concurrently with the RCRAClosure Plan (DOE/RL-90-
22 04 Revision i) for the 303-K Radioactive Mixed-Waste Storage Facility. A
23 RI/FS and National Environmental Policy Act (NEPA) documentation are
24 planned for the 300-FF-3 Operable Unit.
25
26 ERDA-1538contains environmental information on radioactive waste
27 operations at the Hanford Site, including the 300 Area.
28
29 9. Do you know whether applicationsare pendingfor governmentapprovalsof
30 other proposalsdirectlyaffectingpropertycoveredby your proposal? If
31 yes, explain.
32

33 No applicationsare known to be pending.
34

35 I0. List any governmentapprovalsor permitsthat will be needed for your
36 proposal,if known.
37

38 Ecology and the EPA must approvethe closureplan for the 303-K
39 RadioactiveMixed-WasteStorage Facility. No other permitsare known to
40 be requiredatthis time.
41

42 II. Give brief, completedescriptionof your proposal,includingthe proposed
43 uses and the size of the projectand site. There are severalquestions
44 later in this checklistthat ask you to describecertain aspectsof your
45 proposal. You do not need to repeat those answerson this page.
46

47 The 303-K RadioactiveMixed-WasteStorageFacilitywill be closed as a
48 dangerouswaste storage facilityregulatedunder WAC 173-303. Clean
49 closure of the 303-K Buildingand associatedwaste storagepads is
50 proposedfor final closure. Once the facilityis clean closed, it will
51 be used as a less-than-gO day storage facility for storage of radioactive
52 mixed-waste.
53
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I The site consists of a cinder-block building and fenced outside storage
2 pads of concrete, asphalt and gravel covering an area of approximately
3 620 square meters. Only the north half of the building is included within
4 the storage area and is separated from the south half by a cinder-block
5 wall. The site also contains a process sewer system.
6
7 _ Following removal of any dangerous waste inventory, the building and the
S storage pads will be decontaminated to appropriate action levels with one

or more of the following methods:
I0
II o Dampwipe downs
12 o Vacuum assisted mechanical removal
13 o Sandblasting
14 o High-pressuresteam and suction
15
16 The building,floor, outsidestoragepads, and underlyingsoils will be
17 sampled to determine effectiveness of decontamination procedures and
13 presence of contaminants. Decontaminationwill prcceeduntil acceptable
19 action levels are reached. When these levels are achieved, clean closure
20 will be complete.
21
22 If these action levels cannot be achieved, those portions of the
23 building, floor, and pads that exceed action levels will be removed. If
24 dangerous constituents are determined to exist in the soil above action
25 levels, the soil will be remediated as part of the CERCLARI/FS process
26 for the 300-FF-3 operable unit. The process sewer system is scheduled to
27 be addressed under the 300-FF-3 operable unit RI/FS process and is not
28 included in the clo_ure plan.
29
30 Details of the proposedsamplingand closureactivitiesare found in the
31 accompanying closure plan.
32
33 12. Location of the proposal. Give sufficientinformationfor a personto
34 understandthe preciselocationof your proposedproject, includinga
35 street address,if any, and section,township,and range, if known. If a
36 proposal would occur over a range of area, providethe range or
37 boundariesof the site(s). Providea legal description,site plan,
38 vicinity map, and topographicmap, if reasonablyavailable. While you
39 should submit any plans requiredby the agency,you are not requiredto
40 duplicatemaps or detailedplans submittedwith any permit applications
41 related to this checklist.
42
43 The 303-K RadioactiveMixed-WasteStora;eFacilityis located in the
44 northwestportionof the HanfordSite 300 Area approximatelyone mile
45 north of the City of Richland,Washington. The facility is located in
46 Section 11, T 10 N, R 28 E. A locationmap and site plans are included
47 in the closureplan.
48
49
5O

52
53
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i B. ENVIRONMENTALELEMENTS
2
3 I. Earth
4
5 a. General descriptionof the site (circleone): Flat, rolling, hilly,
6 steep slopes,mountainous,other .
7
S Flat.
9
10 b. What is the steepestslope on the site (approximatepercentslope)?
11
12 The approximateslope of the land at the site of the 303-K RM-WSF is
13 less than two percent.
14
15 c. What generaltypes of soils are found on the site (for example,
16 clay, sandy gravel,peat, muck)? If you know the classificationof
17 agriculturalsoils, specifythem and note any prime farmland.
18 ' "
19 The soil at the site consistsof compactedsand and gravel fill
20 material underlainby sandy gravelwith excellentdrainage
21 characteristics.No farmingis permittedon the HanfordSite.
22
23 d. Are there surface indicationsor historyof unstable soils in the
24 immediatevicinity? If so, describe.
25
26 No.
27
28 e. Describethe purpose,type, and approximatequantitiesof any
29 fillingor gradingproposed. Indicatesource of fill.
30
31 No additionalfill will be required.
32
33 f. Could erosionoccur as a resultof clearing,construction,or use?
34 If so, generallydescribe.
35
36 Erosionis not expected.
37
38 g. About what percentof the site will be coveredwith impervious
39 surfacesafter projectconstruction(for example, asphaltor
40 buildings)?
41
42 Approximately80% of the surfaceis coveredat the existing
43 facility. No changewill be made.
44
45 h. Proposedmeasures to reduceor controlerosion, or other impactsto
46 the earth, if any:
47
48 None.
49
50
51
52
53
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1 2. Air

3 a. What types of emissionsto the air would result from the proposal
4 (i.e.,dust, automobile,odors, industrialwood smoke) during
5 constructionand when the project is completed?If any, generally
6 describe and give approximatequantities,if known.
7
8 Minor amounts of exhaust will be generated by vehicles used to aain
9 access to the site. Small quantities of dust and vapors could be
10 generated by decontamination and sampling activities.
11
12 b. Are there any off-sitesources of emissionsor odors that may affect
13 your proposal? If so, generallydescribe.
14
15 No.
16
17 c. Proposedmeasuresto reduceor controlemissionsor other impactsto
18 the air, if any?
19
20 None at this time.
21
22 3. Water
23
24 a. Surface
25
26 I) Is there any surfacewater body on or in the immediatevicinity
27 of the site (includingyear-round and seasonal streams,
28 saltwater,lakes, ponds,wetlands)? If yes, describetype and
29 providenames. If appropriate,state what stream or river it
30 flows into.
31
32 No. The closestbody of water is the Columbia River
33 approximatelyone-halfmile from the 303-K RadioactiveMixed-
34 Waste StorageFacility.
35
36 2) Will the projectrequireany work over, in, or adjacentto
37 (within200 feet) the describedwaters? If yes, please
38 describe and attach availableplans.
39
40 No.
41
42 3) Estimatethe amount of fill and dredgematerialthat would be
43 placed in or removed from surfacewater or wetlands and
44 indicatethe area of the site that would be affected. Indicate
45 the source of fill material.
46
47 None.
48
49 4) Will the proposalrequiresurfacewater withdrawalsor
50 diversions? Stve general description, purpose, and approximate
51 quantitiesif known.
52
53 No.



SEPACheckl ist
303-K RM-WSF
Page 6 of 14

! 5) Does the proposallie within a 100-yearfloodplain? If so,
2 note locationon the site plan.
3
4 No.
5
6 6) Does the proposalinvolveany dischargesof waste materialsto
7 surfacewaters? If so, describethe type of waste and

anticipatedvolumeof discharge.

I0 No.
11
12 b. Ground
13
14 I) Wlll ground water be withdrawn,or will water be dischargedto
15 ground water? 61ve generaldescription,purpose,and
16 approximatequantitiesif known.
17
18 Insignificantamountsof water will be dischargedto the soil
19 by steam cleaningand concretecoring activities.
20
21 2) Describewaste materialthat will be dischargedinto the ground
22 from septic tanks or other sources,if any (for example:
23 Domesticsewage; industrial,containingthe following
24 chemicals;agricultural....; etc.). Describethe generalsize
25 of the system,the numberof such systems,the number of houses
26 to be served (if applicable),or the number of animalsor
27 humans the system(s)are expectedto serve.
28
29 Does not apply.
30
31 c. Water Run-off (includingstorm water)
32
33 I) Describethe sourceof run-off (includingstorm water) and
34 method of collectionand disposal,if any (includequantities,
35 if known). Where will this water flow? Will this water flow
36 into other waters? If so, describe.
37
38 The Hanford Site receives6 inchesto 8 inchesof annual
39 precipitation. Any precipitationthat occurs at the site will
40 run off the buildingand pads and seep into the soil on and
41 near the site. No run-offwill enter surfacewaters.
42
43 2) Could waste materialsenter ground or surfacewaters? If so,
44 generallydescribe.
45
46 Slightlycontaminatedrunoff from the pads could enter the
¢7 soil during closureand reach the groundwater. The
48 quantitywould be very minor becauseof the dry climate and
49 evapotranspirationfrom the soil. No materialswill enter
50 surfacewaters.
51
52



SEPACheckl ist
303-K RM-WSF
Page 7 of 14

i d. Proposedmeasuresto reduce or control surface,ground,and run-off
2 water impacts,if any:
3
4 None are proposedat this time.
5
6 4. Plants
7

a. Check or circle types of vegetationfound on the site.

10 deciduoustree: alder,maple, aspen,other
11 _ evergreentree: fir, cedar, pine, other
12 shrubs
13 _x_ grass
14 ___ pasture
15 _ crop or grain
16 _ wet soil plants:cattail,buttercup,bulrush,skunk cabbage,
17 other
18 water plants:water lily, eelgrass,milfoil,other
19 X other types of vegetation
20
21 Small amounts of forbes and grasses may be seasonally present.
22
23 b. What kind and amountof vegetationwill be removedor altered?
24
25 Small amountsof forbes and grasses.
26
27 c. List threatenedor endangeredspeciesknown to be on or near the
28 site.
29
30 None. Additionalinformationon the HanfordSite environmentcan be
31 found in the environmentaldocumentreferredto in the answer to
32 checklistquestionA.8.
33
34 d. Proposed landscaping, use of native plants, or other measures to
35 preserveor enhancevegetationon the site, if any:
36
37 None at this time.
38
39 5. Animals
40
41 a. Circle any birds and animalswhich have been observedon or near the
42 site or are known to be on or near the site:
43
44 birds: hawk, heron, eagle, songbirds, other
45 mammals: deer, bear, elk, beaver, other
46 fish: bass, salmon,trout, herring,shellfish,other
47

,o Starlings,lagomorphsand pigeonshave been observed on the site.
49 Additionalinformationon the HanfordSite environmentcan be found
50 in the environmentaldocumentreferencedin the answer to checklisti

51 questionA.8.
52
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i b. List any threatenedor endangeredspeciesknown to be on or near the
2 site.
3
4 The Bald Eagle and the White Pelicanare sometimesseen on the
5 HanfordSite and possiblymay be seen near the 300 area.
6
7 The site of the 303-K RadioactiveMixed-WasteStorage Facilityis

not known to be used by any threatenedor endangeredspecies.
However, additionalinformationconcerningendangeredand threatened

!] specieson the Hanford Site can be found in the environmental
11 document referredto in the answer to checklistquestionA.8.
12
13 c. Is the site part of a migrationroute? If so, explain.
14
15 No: however,the adjacentColumbiaRiver is part of the broad
16 PacificFlyway for waterfowlmigrationand other birds also migrate
!7 along the river.
IS
19 d. Proposedmeasures to preserveor enhancewildlife,if any:
20
21 None at this time.
22
23 6. Energy and Natural Resources
24
25 a. What kinds of energy (electric,naturalgas, oil, wood stove,solar)
26 will be used to meet the completedproject'senergy needs? Describe
27 whether it will be used for heating,manufacturing,etc.
28
29 Electricityfor lighting.
30 Water for washdown.
31 Fuel for vehicles.
32
33 b. Would your project affect the potential use of solar energy by
3¢ adjacentproperties? If so, generallydescribe.
35
36 No.
37
38 c. What kinds of energy conservationfeaturesare includedin the plans
39 of this proposal? List other proposedmeasures to reduceor control
40 energy impacts,if any:
41
42 None.
43
44 7. EnvironmentalHealth
45
_6 a. Are there any environmentalhealth hazards,includingexposureto
_7 toxic chemicals,risk of fire and explosion,spill, or hazardous
4_ waste, that could occur as a result of this proposal_ If so,
49 describe.
50
51 The 303-K Facilitywill be clean closed by removingor
52 decontaminatingall dangerouswaste and waste residuesto
53 appropriateaction levels. All proper procedureswill be followed
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I during these operationsto minimizeexposureto hazardouswaste.
2 The potentialexists for exposureto hazardouswaste during sampling
3 of the buildingand storagepads. Proceduresto preventand manage
4 hazards are presentedin the closureplan.
5
6 1) Describe special emergency services that might be required.
7

Hanford Site security, fire response, and ambulance services
are on call at all times in the event of an onsite emergency.

i0
11 2) Proposedmeasuresto reduceor controlenvironmentalhealth
12 hazards, if any:
13
14 Environmentalhealth hazardsare expectedto be minimal.
15 Proceduresto preventand manage potentialhazardsare
16 . presentedin the closureplan.
17
18 b. Noise
19
20 i) What type of noise exists in the area which may affectyour
21 project (for example: traffic,equipment,operation,other)?
22
23 None.
24
25 2) What types and levels of noise would be created by or
26 associatedwith the projecton a short-termor a long-term
27 basis (for example: traffic,construction,operation,other)?
28 Indicatewhat hours noise would come from the site.
29
30 Minor amountsof noise from trafficand equipmentare expected
31 on a short term basis duringday shift hours.
32
33 3) Proposed measures to reduce or control noise impacts, if any:
34
35 Vehicles and equipmentwill meet manufacturer'srequirements
36 for noise suppression.
37
38 8. Land and ShorelineUse
39
40 a. What is the current use of the site and adjacent properties?
41
42 The HanfordSite houses reactors,chemicalseparationsystems,waste
43 managementfacilities,and relatedfacilitiesused for the
44 productionof specialnuclearmaterials.Other scientificand
45 engineeringprogramsare carriedout.
46
_7 The 303-K RadioactiveMixed-WasteStorageFacilityis currentlyused
48 to store DOT-specification containers of radioactive and mixed-
¢9 wastes generatedat other buildingsin the 300 Area. Detailed
SO descriptionsof these wastes can be found in the closureplan.
51
52
53
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I b. Has the site been used for agriculture? If so, describe.

3 No portionof the HanfordSite, includingthe site 303-K Facility,
4 has been used for agriculturalpurposessince 1943.
5
6 c. Describe any structureson the site.
7
g The site, consistsof a cinder-blockbuildingand outside storage
9 pads consistingof two concretepads, two asphaltedareas, and a
10 gravel area. The facilityis surroundedby a fence.
11
12 The cinder-blockbuilding is divided into two sectionsby a cinder-
13 block wall. The north half of the buildingwas used for mixed waste
14 storage and the closureplan appliesto the north half only. The
15 north end of the building is approximately8.5m by 8.5m in floor
16 plan and 3.5m high.
17
13 d. Will any structuresbe demolished? If so, what?
19
20 If the facilitycannot be clean closed,those portionsof the
21 building,floor, and pads that exceed actionlevelswill be removed.
22
23 e. What is the currentzoning classificationof the site?
24
25 The HanfordSite is zoned by Benton County as an UnclassiFiedUse
26 (U) district.
27
28 f. What is the currentcomprehensiveplan designationof the site?
29
30 The 1985 Benton County ComprehensiveLand Use Plan designatesthe
31 HanfordSite as the "HanfordReservation." Under this designation,
32 land on the Site may be used for "activitiesnuclearin nature."
33 Non-nuclearactivitiesare authorized"if and when DOE approvalfor
34 such activitiesis obtained."
35
36 g. If applicable,what is the currentshorelinemaster program
37 designationof the site?
38
39 Does not apply.
40
41 h. Has any part of the site been classifiedas an 'environmentally
42 sensitive"area? If so, specify.
43
44 No.
45
'_6 i. Approximatelyhow many peoplewould reside or work in the completed
7 project?
48

49 No peoplewill reside or have office space in the facility. A small
50 number of personnelwill be working intermittentlyat the facility
51 if it is used for less than 90 day mixed waste storage.
52
53
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i j. Approximatelyhow many peoplewould the completedprojectdisplace?
2
3 None.
4
5 k. Proposed measures to avoid or reducedisplacementimpacts,if any:
6
7 Does not apply.
9

I. Proposedmeasuresto ensure the proposalis compatiblewith existing
I0 and projectedland uses and plans, if any:
11
12 See answerto checklistquestionB.8.f.
13
14 g. Housing
15
16 a. Approximatelyhow many units would be provided,if any? Indicate
17 whetherhigh, middle,or low-incomehousing.
IS
19 None.
20
21 b. Approximatelyhow many units, if any, would be eliminated? Indicate
22 whether high, middle,or low-incomehousing.
23
24 None.
25
26 c. Proposedmeasuresto reduceor controlhousingimpacts,if any.
27
28 Does not apply.
29
30 10. Aesthetics
31
32 a. What is the tallest heightof any proposedstructure(s),not
33 includingantennas|what is the principalexteriorbuilding
34 material(s) proposed?
35
36 Existingbuilding is approximately3.5m high and no change in
37 exteriormaterialswill be made.
38
39 b. What views in the immediatevicinitywould be alteredor obstructed?
40
41 None.
42
43 c. Proposed measures to reduce or control aesthetic impacts, if any:
44
45 None.
a6
47 11. Light and Glare
48

49 a. What type of light or glare will the proposalproduce? What time of
50 day would it mainly occur?
:1
52 None.
53
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I b. Could light or glare from the finishedproject be a safety hazard or
2 interferewith views?
3
4 No.
5
6 c. What existingoff-site sourcesof light or glare may affect your
7_ proposal?
8
9 None.

I0
ii d. Proposedmeasures to reduce or control light and glare impacts,if
12 any:
13
14 Does not apply.
15
16 12. Recreation
17
13 a. What designatedand informalrecreationalopportunitiesare in the
19 immediatevicinity?
20
21 None.
22
23 b. Would the proposedprojectdisplaceany existingrecreationaluses?
24 If so, describe.
25
26 No.
27
28 c. Proposedmeasures to reduce or control impactson recreation,
29 includingrecreationopportunitiesto be providedby the projector
30 applicant,if any?
31
32 Does not apply.
33
34 13. Historicand Cultural Preservation "
35
36 a. Are there any places or objectslistedon, or proposedfor,
37 national,state, or local preservationregistersknown to be on or
38 next to the site? If so, generallydescribe.
39

40 No places or objects listed on, or proposedfor, national,state, or
41 local preservationregistersare known to be on or next to the site.
42 Additionalinformationon the Hanford Site environmentcan be found
43 in the environmentaldocumentreferred to in the answer to checklist
44 questionA.8.
45
46 b. Generallydescribe any landmarksor evidence of historic,.

47 archaeological,scientific,or cultural importanceknown to be on or
_8 next to the site.
49
50 There are no known archaeological,historical,or Native American
51 religious sites on or next to the facility. Additional information
52 on the Hanford Site environment can be found in the environmental
53 document referenced in the answer to Checklist question A.8.
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1 c. Proposed measures to reduce or control impacts, if any:
2
3 Does not apply.
4

5 14. Transportation
6
7 a. Identifypublic streetsand highwaysservingthe site, and describe
8 proposedaccess to the existingstreet system. Show on site plans,
9 if any.
I0
11 Does not apply.
12
13 b. Is site currentlyserved by publictransit? If not, what is the
14 approximate distance to the nearest transit stop?
15
]6 The facilityis not publiclyaccessibleand, therefore,is not
17 served by public transit.e •

19
19 c. How many parking spaceswould the completedprojecthave? How many
20 would the projecteliminate?
21
22 None.
23
24 d. Will the proposalrequire any new roads or streets,or improvements
25 to existingroads or streets,not includingdriveways? If so,
26 generallydescribe (indicatewhetherpublic or private).
27
28 No.
29
30 e. Will the projectuse (or occur in the immediatevicinityof) water,
31 rail, or air transportation? If so, generallydescribe.
32
33 No.
34

35 f. How many vehiculartrips per day would be generatedby the completed
36 project? If known, indicatewhen peak volumeswould occur.
37

38 Intermittentvehiculartrafficwill be required if the facilityis
39 used as a less than 90 day storagefacility.
40

41 g. Proposed measures to reduce or control transportation impacts, if
42 any:
43
44 None.
45
46 15. Public Services
47

48 a. Would the projectresultin an increasedneed for public services
49 (for example: fire protection,police protection,healthcare,
50 schools,other)? If so, generallydescribe.
:Iw*

52 No.
53
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! b. Proposedmeasures to reduceor controldirect impactson public
2 services, if any:
3
4 Does not apply.
5
6 16. Utilities
7
8 a. Circle utilitiescurrentlyavailableat the site: electricity,
9 natural gas, water, refuseservice,telephone,sanitary sewer,
IO _septic system, other:

12 Electricityand water. !
!3
14 b. Describe the utilitiesthat are proposedfor the project,the
!5 utilityprovidingthe service,and the generalconstruction
16 activitieson the siteor in the immediatevicinity which might be
"7 needed.
;8
19 No new utilitiesare required.
20
21
22 SIGNATURE5
23
24 The above answers are true and completeto the best of my knowledge. We
25 understand that the lead agencyis relyingon them to make its decision.
_P

_0

27
28

30
31 am Manager Date
32 Office of _vironmental Assurance,
33 Permits and Policy
34 U.S. Departmentof Energy ." .
35 Field Office, Richland "
36
37
3S

'_0
,i

41 R.E. Lerch, Manager Date
42 EnvironmentalDivision
43 Westinghouse Hanford Company
44
45



,m
I I




