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EXECUTIVE SUMMARY

The Savannah River Operations Office of the U.S. Department of Energy is
submitting this Delisting Petition to the U.S. Environmental Protection
Agency. This petition seeks exclusion from the hazardous waste regulations
of 40 CFR, Part 261, for a waste by-product classified as an F006 listed
waste. Specifically, this petition seeks exclusion for stabilized and
solidified sludge material generated by treatment of wastewater from the
300-M aluminum forming and metal finishing processes. The waste contains
both hazardous and radioactive components and is classified as a mixed
waste.

The objective of this petition is to demonstrate that the stabilized studge
material (saltstone}, when properly disposed, will not exceed the health-
based standards for the hazardous constituents. This petition contains
sampling and analytical data which justify the request for exclusion. The
results show that when the data are applied to the EPA Vertical and
Horizontal Spread (VHS) Model, health-based standards for all hazardous
waste constituents will not be exceeded during worst case operating and
environmental conditions.

Disposal of the stabilized sludge material in concrete vaults will meet the
requirements of DOE Order 5820.2A and the March 9, 1988 DOE Record of
Decision pertaining to Waste Management Activities for Groundwater
Protection at the Savannah River Site in Aiken, S.C., which outline
criteria for low-level radicactive waste disposal. These documents set
forth performance objectives and disposal options for low-level radicactive
waste disposal. Concrete vaults specified for disposal of 300-M saltstone
{treated FO06 sludge) assure that these performance objectives will be met.
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I. ADMINISTRATIVE INFORMATION

A. Petitioner
U.S. Department of Energy
Savannah River Operations Office
Post Office Box A
Aiken, South Carolina 29802

B. RCRA Number

RCRA Generator ID No. SC 189 000 8989

C. Facility

Savannah River Site

D. Facility Contacts

Name - Title Telephone
S. R. Wright Director 803-725-6211

Environmental Division
U.S. Dept. of Energy
Savannah River Site
Aiken, SC 29808

E. Statement of Certification

This delisting petition is submitted pursuant to the U.S. Code of
Regulations 40 CFR 260.22, to exclude a waste produced at a
particular facility.

I certify under penalty of law that I have personaily examined
and am familiar with the information submitted in this
demonstration and all attached documents, and that, based on my
inquiry of those individuals immediately responsible for
obtaining the information, 1 believe that the submitted
information 1is true, accurate, and complete. I am aware that

[-1



there are significant penalties for submitting faise information,
including the possibility of fine and imprisonment.

(signature of responsible individuai}

{name of responsible individual)

(title)

{address)

(telephone number)

(date)
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1.

PETITIONER'S INTERESTY

The Savannah River Site (SRS), located near Aiken, South Carolina,
is a major installation of the U.S. Department of Energy (DOE). The
300-square mile area encompasses portions of Aiken, Barnwell, and
Allendale counties and is bordered on the southwest by the Savannah
River, as indicated in Figure 1. The plant, which began operation in
the early 1950s, produces nuciear defense materials, primarily
plutonium and tritium,

The M-Area production facility is one of 14 major SRS operating
areas. The M-Area operations produce reactor components which
consist of aluminum housings, aluminum-canned depleted uranium metal
targets; extruded enriched uranium-aluminum alloy fuel tubes and
lithium-aluminum alloy target tubes and control rods. The
manufacturing process is described in greater detail in Section V.

The waste effluent generated during production operations generally
can be characterized as waste from aluminum forming and metal
finishing processes, which include a nickel electroplating line. The
process waste effluents contain rinsewater, stack acid scrubber
effluents, and spent process solutions from three production
buildings (313-M, 320-M, and 321-M) and two support laboratories
(320-M and 322-M}. Since July, 1985, process wastewaters have been
discharged to the M-Area Liquid Effluent Treatment Facility (LETF), a
wastewater treatment system using the Best Available Technology
Economically Achievable (BAT) for the aluminum forming and metal
finishing industries. A further discussion of the M-Area waste
treatment system is contained in Section VI.

The LETF is composed of three closed-coupied treatment facilities:
the Dilute Effluent Treatment Facility (DETF), the Chemical Transfer
Facility (CTF), and the Process Waste Interim Treatment/Storage
Facility (PWITSF}. The DETF treats dilute wastewater from
production facilities. This wastewater is primarily composed of
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NORTH CAROUNA

Atlanta @

Y 240 km

“%" @ Barnwetl
S SRS

\

Savanmho*/

Figure 1.

Scate (kilometers) 0
0 50 100 150 200

SRS Location in Relation to Surrounding Population Centers

11-2



rinse streams used to remove drag-out liquids from the plating and
treatment baths. The DETF process employs conventional physical-
chemical treatment, including equalization, pH-adjustment,
precipitation, flocculation, and filtration.

The CTF consists of autoclave wastewater equalization and pressure
filtration, uranium rinse wastewater equalization and evaporization,
and concentrated spent process solution equalization and pH-
adjustment for transfer to PWITSF storage tanks.

The PWITSF is a tank farm in which the slurried waste is contained
for supernatant/sludge separation prier to chemical stabilization and
solidification for permanent disposal. The siurried waste separates
in the PWITSF to form a clear liquid supernatant and a denser sludge
consisting of solid filter aid and precipitates. A wastewater
treatment permit modification has been requested and obtained from
SCDHEC for decanting the supernatant from these tanks and treating it
in the DETF. The remaining sludge will be chemically stabilized and
solidified in a mixture of cementitious solids for final disposal.
Process/waste interim treatment/storage facility tanks (PWITSF) No. 1
through 6 (35,000 gallens each) and PWITSF tanks No. 7 and 8 (500,000
gallons) are full. PWITSF tank No. 10 (500,000 gallon) is now
filling, and three additional PWITSF tanks are being constructed.

[t is the intent of the Savannah River Site to demonstrate that the
stabilized and solidified waste containing the 300-M treatment
facility sludge does not meet the criteria for listing as a FO006
hazardous waste as defined in 40 CFR, Part 261. The accompanying
information, including process information, waste treatment system
description, sampling and analytical procedures, and analytical data,
is submitted to the United States Environmental Protection Agency
{USEPA) in support of a metal finishing wastewater treatment sludge
(FO06) delisting petition.
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I11.

DESCRIPTION OF PROPOSED ACTION '

The sludge from the PWITSF tanks is currently classified as an FO06
Tisted hazardous waste. (Tank I0 is an exception because it only
contains aluminum forming wastewater, which is not a listed waste.)
A waste treatment process based on stabilizing the sludge in a
cementitious matrix has been developed. The treated material is
called 300-M saltstone.

Savannah River Laboratory {SRL) designed and conducted a sampling and
analysis program to demonstrate that disposal of 300-M saltstone will
not result in exceeding health-based standards for hazardous
constituents. A total of 32 samples were collected from the eight
filled PWITSF tanks. Sludge samples were collected in April, 1988,
by SRL personnel. The siudge samples were treated (stabilized and
solidified) at SRL and then the saltstone samples were shipped, using
appropriate chain of custody procedures, to an outside, independent
laboratory for analysis. Samples were analyzed for total metals and
also extracted for metals using the EP toxicity method.

Thirty-two (32) samples were extracted for volatile organics using
Toxicity Characteristic Leaching Procedure (TCLP) methodology. One
sample from each of the 8 tanks was analyzed by the Multiple
Extraction Procedure (MEP).

The sampler and 1laboratory qualifications, sampling and handling
procedures, and analytical procedures and equipment are described in
Section VII. Analytical data are summarized in Section VIII.
Results were applied to the Vertical and Horizontal Spread (VHS)
model to demonstrate that health-based standards of RCRA hazardous
constituents would not be exceeded at a "compliance point” during a
worst-case land disposal application scenario (Section IX).

I1I-1
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Iv.

NEED AND JUSTIFICATION FOR ACTION

Wastewater sludge and slurry from the DETF and the CIF are
transferred to and allowed to settle in the PWITSF tanks. An LETF
wastewater treatment facility permit modification to allow
supernatant to be pumped from the PWITSF to the DETF equalization
tanks for treatment has been submitted to the South Carolina
Department of Health and Environmental Control (SCDHEC). The PWITSF
sludge will be treated in an environmentally acceptable manner and
permanently disposed in concrete vaults at SRP.

DOE-Savannah River is submitting this petition as justification for
delisting this treated F006 waste (300-M saltstone) which contains
sludge from aluminum forming and metal finishing processes that is
stabilized with cementitious solids (cement, siag and flyash}.
Analytical data show that leaching of all hazardous constituents is
sufficiently Tow so that VHS model delisting criteria are not
exceeded. For this reason, the Savannah River Site is seeking to
delist 300-M saltstone so that the accumulated waste volume and
future volumes generated can be disposed as non-hazardous, Tlow-level
radioactive waste.

If the 300-M saltstone delisting petition is approved, the saltstone
will be disposed on-site in a permitted, solid waste facility
designed for non-hazardous, low-level radioactive waste. The
management of this facility, including administrative controls, will
ensure that no health or environmental risks will ensue from these
activities,

Iv-1
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V.

DESCRIPTION OF MANUFACTURING PROCESS

A.

Process

The M-Area operations facility produces components for the SRS
reactors. In the three production buildings (313-M, 321-M, and
320-M) aluminum housings, aluminum canned depleted uranium metal
targets, extruded enriched uranium-aluminum alloy fuel tubes, and
tithium-aluminum alloy target tubes and control rods are
fabricated. A brief description of the process operations for
each of the three buildings appears below.

A.1 Depleted Uranium Metal Target Fabrication (Building 313-M)

Depleted wuranium (less than natural U-235 isotope
concentration) cores are cleaned with hot nitric acid, water
rinsed, and then +treated by a phosphoric ‘acid and
hydrochloric acid anodic etch. After further cleansing in
nitric acid and rinsing, nickel is plated on the cores as
indicated in Figure 2, using a standard Watts’ bath process
(nickel chloride, nickel sulfate and boric acid). The cores,
approximately 22.9 cm long by 5.1 cm to 7.6 cm in diameter
(inner and outer core), are then water rinsed and dried.

Aluminum cans and caps are received from an off-site
manufacturer. The aluminum components were degreased with
1,1,1-trichloroethane until September, 1987, when
chiorocarbon degreasing was suspended in Building 313-M. The
cans and caps are etched to specified dimensions in a hot
solution of sodium hydroxide and sodium nitrate. The cans
and caps are then desmutted in nitric acid, followed by a
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phosphoric acid bath surface treatment. They are then rinsed
and dried. The nickel plated uranium cores are then
assembled into the clean cans and the caps placed on top of
the cores.

The above mentioned assemblies are dipped in a carbon and
water mixture and dried. They are placed in a furnace, where
the blackened cans are heated and the aluminum is bonded to
the nickel through hot die size bonding (HDSB). A cut-off
saw trims the excess (flash) from the cans and trims the slug
ends (ribs). The bonded slug is cleaned with a high-pressure
walnut shell blast, nitric acid cleaned, trimmed, and arc
welded. The slugs are then inspected and bond tested.

The slugs are passed through a final cleansing step, using

~ hot nitric acid surface cleaning and water rinse. The

cleansed slugs are tested in 150 psig steam autoclaves to
check for defects in the aluminum cladding. The slugs
undergoe a final inspection and then are stored in boxes for
shipment to SRP reactors.

Plated cores and slugs that fail inspection are recovered for
recycle. The aluminum cladding is removed by etching in hot
sodium hydroxide and sodium nitrate. The nickel is removed
by hot nitric acid. The recovered cores are water rinsed and
inspected. Rejected cores are returned to the supplier for
recycle.

M-Area process dies and tooling are perjodically cleaned.

Aluminum is etched from the die surface by a hot sodium
hydroxide solution.
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A.2 Enriched Uranium_Fuel Tube Fabrication {Building 321-M}

The process flow diagram for Building 321-M operations
appears in Figure 3. Enriched uranium and high-purity
aluminum ingots are melted by induction heat in graphite
crucibles. The molten uranium-aluminum alloy is cast in
tubular graphite molds. The casting is machined into cores,
using FreonR as a machining lubricant. The castings are
assembled inside clean aluminum housing components to form a
semi-finished metal bar {pre-extrusion billet}.

The aluminum components for fuel billet assembly are
sequentially cleaned in hot sodium hydroxide, water rinse,
nitric acid, cold and then hot water rinse, and then dried.

The assembled pre-extrusion billet is seal-welded, heated,
and outgassed in a vacuum oven. The billet is dipped in a
carbon and water mixture, heated in an induction furnace, and
extruded through 1lubricated dies into a tubular log. The
aluminum-clad surface of the log is cleaned, and the log is
sawed and machined into smaller cores. These cores are
assembled inside cleaned aluminum housing components and
sealed with magnesium-aluminum alloy end plugs. The billets
are welded, heated, outgassed, dipped in carbon solution,
heated and extruded into fuel tubes (approximately 18 feet by
1-1/2 to 3 inch diameter). After removal of end scrap, the
aluminum surface is cleaned in Freon TFR. The chlorocarbon
degreasing bath is designed to minimize carry-over of the
degreasing agent. This is followed by hot caustic and hot
nitric rinses. The tubes are drawn through oil-lubricated
dies and stretch straightened.

V-4



weaBR i MO|J $S90J44 UOLIvIIAQey (ang N-12¢ Ouipiing ‘¢ a4nbii

SV3LV 008 OL JIHS "
| zzﬁ%w&ﬂzﬁ«nﬂumﬂ INIHOVIA ¥ 1N2 NILHOIVYLS - TIOH
‘ ALIWHOIINA 13Ny -

, 4 INILNOO Mg * 4 -
AR
1631 0H08 «
e AYNOISNANIG
TVASIA ¢+
B v oa
193dSNI
O
3218 3ia - MvHd NY312 % 30NH1X3 ‘SYDLAQ INIHOVIN ¥ MVS 'NVITD
137108 X0 318W3SSY 30041x3
‘ By QRN pa ‘
¢ )
E
-l
[
Y,

Y s %

\

LIV ]

§YOLNO 13718 Xd 378W3SSY
3NIHOVW AOTIV L3N

ma! |

V-5



A.3

It should be noted that 1,1,1-trichlioroethane was used as a
degreasing agent until September, 1987, when it was replaced
with Freon TFR (1,1,2-trichloro-1,2,2-trifluoroethane).

Following further cleaning, cutting, machining, and final
cleansing, the tubes are inspected and tested. The tubes are
assembled ({inner tube into middle tube, etc.), and fittings
are installed, and the assemblies are cleaned and inspected
for shipment to SRP reactors.

The aluminum clad fuel Togs and the fuel and target tubes are
cleaned in hot FreonR. They are then sequentially cleaned in
hot sodium hydroxide, water rinse, hot nitric acid, and cold
and hot water rinses.

The tubes are assembled in a very dilute aqueous detergent
solution (Cindo1R) that tubricates the aluminum surfaces.

Target billets with lithium-aluminum alloy cores from logs
fabricated in Building 320-M (see Section A.3) are also
welded and extruded in Building 321-M. These 1ithium-
aluminum core billets are treated similarly to the uranium-
aluminum core billets, i.e., after extrusion they are cleaned
in FreonR, and then sequentially cleaned in hot caustic,
rinsed, cleaned in hot nitric acid, and cold and hot water
rinsed.

Lithium-Aluminum Target Fabrication (Building 320-M)

The process flow for target tubes and control rod fabrication
in Building 320-M is shown in Figure 4. Lithium-aluminum
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alloy is cast and extruded into rods or logs. The rods and
logs are sawed and machined into control rod pins and target
cores, respectively. The machined alloy as well as aluminum
housing components are assembled into billets that are sent
to Building 321-M for processing into completed target tubes.
The control rod pins are inserted into the aluminum housing
tube, and cleaned fittings are welded to the ends. The rods,
approximately 5.5 m long by 2.5 cm diameter, are cleaned,
tested, and inspected for shipment to SRS reactors.

Lithium-aluminum alloy pins and cores and aluminum housing
components, and fittings, tubes, and inserts are also
fabricated in Building 320-M. The aluminum components were
degreased in 1,1,1-trichloroethane until September 1987, when
chlorocarbon degreasing was discontinued in Building 320-M.
The components are sequentially cleaned in sodium hydroxide
water rinse, nitric acid, and cold and then hot water rinse.

Process Materials Used

Process materials used in the target and fuel tube fabrication
are summarized in Table 1. Material Safety Data Sheets (MSDS)
for each process component appear in Appendix A.

Waste Streams

Waste streams from M-Area operations are discharged to the M-Area
Liquid Effluent Treatment Facility (LETF} prior to disposal. The
LETF, which combines and treats process wastewaters generated in
M-Area, was started up on July 16, 1985. A description of the
M-Area waste treatment system is contained in Section VI.

V-8
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The concentrated and dilute wastewater streams are segregated
‘within the LETF. Concentrated wastewaters are sent to the
Chemical Transfer Facility (CTF). Dilute rinsewaters are sent to
the Dilute Effluent Treatment Facility (DETF). Waste slurry from
the CTF and filtercake from the DETF are combined and
transferred to the PWITSF tanks for treatment prior to permanent
disposal.

System controls such as air drying were designed and implemented
to prevent carryover and possible excess discharge of process
solvents to the LETF. S$pill control and containment for solvents
and other concentrated chemicals is also practiced to eliminate
unintentional discharges to the treatment facility.

The M-Area waste stream sources and treatment/disposal pathways
are discussed in the following sections.

€.l Uranium Metal Target Fabrication (Building 313-M)

A process diagram depicting the generated M-Area waste
streams and resultant treatment/disposal pathways appears in
Figure 5. In Building 313-M, the spent nickel-plating bath
solutions (Watts baths of nickel chloride, nickel sulfate,
and boric acid) are circulated through filters and dummy
plates to remove impurities. The sludge from this
treatment, containing activated carbon and filterbestos
added as absorption agents, as well as spent dummy plate
cleaning acid, spent anodic etchant, and spent nitric acid
are discharged to the CTF.

Contact quench water from the hot die/size bonding
operations is discharged to the DETF, after any standing oil
is decanted and residual oil is removed by cellulose
filtration. The decanted oil is drummed for subsequent off-

V-12



A1111984 judwjeal) JuUIN[4y3 pinbyT eauy-W ' 3unbid

¥00- o .
W dsmivou) nARE— . sujeJp Joo|4
NeRnO

$30dN Q NOI 1 B JBE—— sujesp yu)s Aiojesoqe

7 INLCINIE]

syuey pioy siioy dn-aye) s o ppe

el J130 Jedey Jalj4 & UBNIIS PR 18qnias xorlS
* NOLLVINOOON (swnjoa mof) sejsem jeojweyd
* wnuRIN-uou ‘pelesjusducy)

(Bupdwes jeu)y) | NOLLVZITVYND3
NUB] UOHI26(10D eiend P $19jBmasul  0In|ig

{119 0J)
4 S_mm:wo_p__ 3 (1130) 1|J.m| speeyiea0 Jojesodea]
ALINOVE LINJNLVIHL
AN3INT443 21Na . -
>
(4S1iMd) !
ALITIOVYI h
wois e — [T —
(4130 01 swolog
WIHILNI 3LSYM q rsls.td_!.osa%»w _ S9sSull pleR/WNIUERIN 8lN)IQ
. §8300Hd uen
elea4| semd o 5 + wenma o
PIoy _ SWEBJIS 8iSem
1 oysne)

«J82)HRIS A1),

g

(gee-n)wnwesn pejeideq
pioy u“._I_ pue

poy  |e S|eajweyd Pejesusdsuo)

(400)ALNIDVA HAISNVHL TVIIWIHI




site incineration. The water containing residual wainut
shells from the cleaning of bonded slugs is discharged to
the DETF.

Steam condensate, cooling water, and flush water (in the
case of slug failure) from the autoclaves are all discharged
to the CTF. The discharges are first filtered in an Oberiin
pressure filter, which uses diatomaceous earth and/or
PerFlo 30 (Zeolite) as a filter aid. The used filter aid is
blown from the filter press and transferred to the PWITSF
tanks. The filter press effiuent is then polished in one of
two parallel sintered metal (Mott-0.5 micron) filters, to
remove particulate U0p. The final filtrate is discharged
directly to the LETF discharge hold tank. The Mott filters
are back flushed, and the back flush effluent s
recirculated through the Oberlin filter press.

Rinsewater effluents which contain uranium are evaporated.
The dilute overheads are sent to the DETF, and the
concentrated bottoms sent to CTF. Spent caustic etch
solution and spent nitric acid solutions containing uranium
are also discharged to the CTF. Spent nitric acid and
caustic etch solutions which do not contain residual uranium
are discharged to the DETF if capacity is available (or to
the CTF). Also, stack acid scrubber and rinse waters that
do not contain uranium are sent to the DETF.

M-Area process dies and tooling are cleaned as needed in
the Building 313-M tool cleaning tanks. Small volumes of
spent tool-cleaning solutions and rinsewater are discharged
to the CTF or DETF.

The 1,1,1-trichloroethane was used in Building 313-M until
September, 1987. Chlorocarbon degreasing was eliminated in
313-M at that time. The spent solvent from the degreaser
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c.2

c.3

was collected, stored, and eventually disposed by off-site
reciamation or incineration.

Lithium-Aluminum Target Fabrication {Building 320-M)

A1l spent aqueous solutions and rinsewaters from Building
320-M cleaning tank operations are discharged to the LETF.

The 1,1,1-trichloroethane was used in Building 320-M until
September, 1987, at which time the use of chlorocarbon
degreasing agents in 320-M was eliminated. The 1,1,1-
trichloroethane was recovered by distillation.
Concentrates from the degreaser or still were sent to the
SRS hazardous waste storage facility for subsequent off-site
reclamation or incineration.

Fuel Tube Fabrication (Building 321-M)

Al spent solutions and rinse waters from Building 321-M are
discharged to the LETF. Floor washings are collected in a
"mop sink” and filtered to remove uranium fines, and the
effluent is sent to the LETF.

The degreasing agents (1,1,1-trichloroethane prior to
September, 1987, and Freon TFR after that date) are purified
by distillation and recycled. Concentrates from the
degreaser and/or still are sent to the permitted SRS
hazardous waste storage facility, prior to eventual off-site
reclamation or incineration.

The used extrusion press lubricant {a metal powder/ail
mixture) is collected from the extrusion press sump and sent
to the SRS hazardous waste storage facility. Prior to April
11, 1988, this material contained lead powder (used as a
metal lubricant). The lead was replaced with tin on April
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C.4

C.5

C.6

11, 1988. This material is eventually shipped off-site for
reclamation or incineration.

Laboratories

In addition to production facilities, building 320-M also
contains a wet chemical Taboratory that routinely analyses
the M-Area solutions for process control. Building 322-M is
a metallurgical Taboratory “that routinely monitors the
quality of M-Area raw materials and product. Wastewaters
from both Taboratories are discharged to the DETF. The
grinding and polishing coolants from the metallurgical
taboratory (Bldg. 322-M) are filtered to remove any metallic
particles, and the filtrate is discharged to the CTF and
DETF.

A1l residual enriched wuranium (U-235) is recovered and
returned to Oak Ridge for recycle. ‘

Atmospheric Emissions Contro]l

Process tanks requiring ventilation in the 313-M Area are
vented to scrubbers for reduction of NO, emissions. The
scrubber wastewater is discharged to the DETF.

Auxiliary Flows

The floor drains from Buildings 313-M, 320-M, and 321-M
discharge to the DETF. No sanitary sewage is discharged to
the LETF. Non-contact cooling water and steam condensate,
and rain water run-off are discharged directly to the NPDES
outfall A-014.

V-16



VI. DESCRIPTION OF WASTE TREATMENT SYSTEMS



VI.

DESCRIPTION OF WASTE TREATMENT SYSTEMS

M-Area Waste Treatment History

Prior to 1985, M-Area process wastewaters (excluding nickel

plating wastes from M-Area) were discharged to the M-Area
Hazardous Waste Management Facility (HWMF). The HWMF consisted
of an unlined, surface impoundment (known as the M-Area Settling
Basin) and overflow areas {composed of a natural seepage area and
a shallow depression known as Lost Lake). An overflow drainage
ditch (connecting the basin with the overflow areas) is also
contained in the HWMF. Wastewater discharge to the HWMF was
discontinued March 15, 1985 for construction of the LETF.
Operation of the M-Area Liquid Effluent Treatment Facility
(LETF)} began in July, 1985. The location of the M-Area HWMF in
relation to the M-Area production buildings is shown in Figure 6.

An initial analytical characterization of the basin, overflow
area, seepage area, and Lost Lake was conducted in late 1981 and
early 1982. An extended characterization.-program for the M-Area
HWMF and the process sewer line was started in November, 1984 and
completed in March, 1985. The characterization programs
addressed the inorganic and organic constituents in the basin
liquid, in the soil and sludge at the bottom of the settling
basin, in the soils of the seepage area and Lost Lake, in the
soils underneath the process sewer, and in nearby background
areas. Elevated levels of chlorocarbons, metals, and other
constituents were found.

Chlorocarbon degreaser solvent contamination was first detected
in the groundwater beneath the M-Area settling basin in June
1981. Since then, an extensive network of monitoring wells has
been installed to define the extent, concentration distribution,
and migration rate of the chlorocarbon plume. A groundwater
quality assessment program was instituted at that time.
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Figure 6. Location of the M-Area Hazardous Waste Management Facility

and Associated POC Groundwater Monitoring Wells
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Monitoring well results have revealed that the potential sources
of chlorocarbon degreaser solvents in the groundwater include
the M-Area settling basin, previous spills near the solvent
storage tanks behind Building 321-M, the process sewer line to

the basin, and the NPDES outfall A-014 (the Tims Branch area
where some wastewater previously had been discharged). There
have been no discharges to these facilities (except permitted
wastewater to NPDES outfall A-014) since the start-up of the
Liquid Effluent Treatment Facility. The process sewer lines to
the settling basin and to the A-014 outfall were relined in 1983.

Groundwater monitoring data appear in Appendix B. These data
were collected from the M-Area Hazardous Waste Management
Facility (HWMF) Point of Compliance (POC) monitoring wells shown
in Figure 6.

A comprehensive M-Area corrective action program is currently in
progress to clean up residual chlorocarbons from the pre-1985
discharges. Based on water quality and geohydrologic data, an
engineering feasibility study was conducted to evaluate remedial
action alternatives. The preferred corrective action alternative
proposed from the study involved the use of recovery (extraction)
wells to contain the vertical and horizontal migration of the
chlorocarbon contaminant plume. An ajr stripping system has been
installed to remove the chlorocarbon solvents from the recovered
groundwater. Degreaser solvent removal efficiencies in excess
of 99.99 percent and residual chlorocarbon levels in the stripper
effluent below detection 1imits (1 ppb) have been achieved.

A RCRA Part B hazardous waste permit for the post closure care of
the M-Area Hazardous Waste Management Facility was issued on
September 30, 1987, by the South Carolina Department of Health
and Environmental Control (SCDHEC). Closure activities for the
300-M HWMF .are currently underway.
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Liquid Effluent Treatment Facility - Current Waste Treatment

The Liquid Effluent Treatment Facility (LETF) 1is a batch
treatment system wutilizing -equalization, neutralization,
precipitation, flocculation, and filtration techniques. This
system represents Best Available Technology Economically
Achievable (BAT) for the aluminum forming and metal finishing
industries. The LETF first received M-Area process waste in July
1985. The two principle components of the LETF are the Chemical
Transfer Facility (CTF) and the Dilute Effluent Treatment
Facility (DETF) as shown previously in Figure 5 (Section V, Part
). Concentrated chemicals and radicactive constituents are sent
to the CTF. Dilute wastewaters from all production buildings,
laboratories, and evaporator overheads from the CTF, are
discharged to the DETF. Treated waste slurry from the CTF and
filtercake from the DETF are transferred to above ground tanks in
the PWITSF, the third component of the LETF, for final treatment
and disposal. '

B.1 Chemical Transfer Facility

In the CTF, water and insoluble metallic oxides (including
uranium dioxide) from the autoclaves are routed to a holding
tank, mixed with filter aid, and fed to an automatic
Oberlin pressure filter. Filtrate from the press passes
through a Mott polishing filter .and is mixed with DETF
filtrate for analysis, prior to discharge to the permitted
NPDES outfall M-004. Cake from the filter press is fed to
the nitric acid hold tank, and subsequently transferred to
the PWITSF tanks.

Rinsewaters that contain soluble uranium are fed to an
evaporator. The evaporator bottoms are routed to the acid
hold tank and the overhead condensate is transferred to the
DETF.

vi-4



B.2

Waste acid and caustic hold tanks are installed in the CTF
to receive the spent strong acid and caustic solutions. The
spent acid and caustic solutions are sent to the
"crystallizer", and pH adjusted to greater than 8.5 for
pumping and storage, prior to mixing with the DETF
filtercake. This mixture is sent to-the PWITSF tanks. The
sludge undergoes initial treatment in the PWITSF tanks to
separate supernate from sludge by gravity settling sc that
the sludge can be stored until final treatment and disposal.

Ditute Effluent Treatment Facility

The DETF consists of a treatment system for M-Area dilute
process effluents. Dilute wastewater (rinse water, quench
water, stack scrubber wastewater, CTF evaporator overheads,
laboratory sinks rinse water, and floor sump wastewater)
from all M-Area production buildings is discharged to the
process sewer and then to a collection sump, as shown in
Figure 7. Trace 0il is skimmed from the liquid in this sump
and drummed for subsequent incineration.

Wastewater is then pumped from the collection sump to one of
two 65,000-gallon equalization tanks. One tank collects
wastewater while the wastewater in the other equalization
tank is being processed through the flocculation/filtration
system. The filtercake is transported to the CTF transfer
tanks where it is slurried and pumped to the PWITSF. The
DETF filtrate is combined with the CTF autoclave filtrate,
sampled, and pumped to one of three filtrate holding tanks,
as indicated in Figure 7.
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B.3

Composite samples of the filtrate batch are analyzed before
discharge to outfall M-004. In the unlikely occurrence of a
constituent exceeding NPDES permit guidelines, the filtrate
batch can be recycled from the filtrate hold tank back to
the DETF equalization tank. The M-004 outfall effluent
discharges to a sewer which also receives M-Area noncontact
steam condensate and cooling water, storm water drain
discharge, and the M-Area groundwater stripper effluent.
This sewer flows to permitted NPDES outfall A-014.

Process Water Interim Treatment/Storage Facility

The PWITSF presently consists of six 35,000 gallon storage
tanks (Tanks M425-100-1, 2, 3, 4, 5, and 6} on a single
diked pad inside a structure (Building 341-1M) with roof and
full siding, three 500,000 gallon storage tanks (Tanks M425-
100-7, 8, and 10), and a truck loading ramp facility (M425-
400) as shown in Figure 8. Total present storage capacity
is 1,710,000 gallons. The tanks are located in an area
south of the DETF (Building 341-M). The six 35,000 gallon
tanks, building, truck facility, and the two 500,000 gallon
tanks (Tanks M425-100-7,8) were constructed under SCDHEC
Permit Number 10,287. Construction of the third 500,000
gallon tank (Tank M425-100-10) was recently completed under
a SCDHEC-approved expansion of interim status facilities.
In April 1988, SRS personnel began constructing three
additional 500,000 gallon tanks (Tanks M425-100-9, 11, and -
12) as a second SCDHEC-approved expansion of interim status
facilities. Completion of these three additional tanks will
expand the future storage capacity to 3,210,000 gallons.

The six 35,000 gallon tanks are single-shell, carbon steel
horizontal treatment and storage tanks mounted on steel
saddle mounts inside a steel structure on a concrete slab
and foundation providing secondary containment. These six
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tanks are 40 feet in length, 12 feet in diameter, with a
shell thickness of 7/16 of an inch, and corrosion allowance
of 1/16 of an inch. The volume of each of these tanks is
35,955 gallons. Each of these six tanks currently contains
34,000 gallons of waste. This waste consist primarily of
supernatant and a small volume of F006 sludge (see Table 2).

The 500,000 gallon tanks are double-walled, covered carbon
steel tanks which have been designed and are field
constructed in accordance with the American Petroleum
Institute Standard (API) 650. The primary tanks are 62 feet
in diameter by 24 feet high, with an additional 18 inches of
annular space between the inner and outer walls. The
bottoms of the 500,000 gallon tanks are alsc double-walled.
The outer wall of the tank serves as secondary containment.
Shell thickness is at least 5/16 of an inch, and corrosion
allowance is 1/16 of an inch. The design volume of these
tanks is 500,000 gallons (tank and annular space), however,
the tanks will be filled to 485,000 gallons, since overflow
occurs at 495,000 gallons. Waste in these tanks consist
primarily of supernatant and a relatively small amount of
FO06 sludge {see Table 2).

The filtercake from the DETF and wastewater from the CTF are
biended in a slurry hold tank at the CTF. The blended waste
is pumped via an overhead pipeline to the PWITSF. The
transfer system includes two slurry pumps, one of which is
in standby capacity, as well as piping and ancillary
equipment. The piping includes a return line to allow flow
recirculation as a preventative measure against
sedimentation and subsequent blockage in the transfer
piping. A control valve is used to divert part of the
recirculating flow to the PWITSF tanks when the CTF slurry
holding tank approaches full capacity. A tank s
preselected for filling and the valve opened to that tank.

VI-9
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Valves on all other tanks remain closed. Specific operating
procedures are followed during the waste slurry transfer to
the PWITSF.

Tanks 1-6 contain a mixer which agitated the wastewater
during filling operations. Once a tank had been filled to
capacity, the mixer was stopped and solids were allowed to
settle in the tank. The supernatant will be decanted from
the tanks and pumped to the DETF equalization tanks for
treatment pending modification of the LETF wastewater
treatment facility permit by SCDHEC. The remaining F006
sludge is proposed to be treated per the process described
in this delisting petition.

Proposed F006 Waste Sludge Treatment Facility and Disposal Method

Supernatant will be decanted and processed in the DETF pending
SCDHEC approval of the LETF permit modification (Waste Water
Treatment Facility Permit 10,287 Modification Request Project S-
4138 Modification). The remaining F006 sludge plus supernate
will be slurried and transferred to the waste solidification/
stabilization facility where it will be mixed with cementitious
dry solids to form a solid non-hazardous, low-level waste.

This treatment facility (Figure 9) will consist of a dry solids
(cement, fly, slag) storage unit, pneumatic transfer system,
mixer capable of intimately mixing the waste and dry solids, and
equipment control console. The system will also include a mixer
flush and/or clean out system and vessel ventilation to meet air
quality control criteria. A}l equipment for processing 300-M
saltstone will comply with applicable ANSI, NEC, OSHA, and all
Federal regulatory rules and provisions that apply to equipment
of this type.
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FIGURE 9. 300-M SALTSTONE PROCESS
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Operations will consist of metering the required ratio of dry
solids and adjusted slurry to the mixer. The mixer will
discharge to a permitted, solid waste disposal vault or to
strong, tight containers. If saltstone containers are used, they
will be sealed, labeled and transported to the permitted, solid
waste disposal vault.

The disposal facility will be similar to the SRS Z-Area Saltstone
Disposal Facility permitted as an Industrial Solid Waste Landfill
(SCOHEC Permit No. 12683). The facility will provide state-of-
the-art protection of personnel and the environment from
potential release of chemical and radioactive materials (see
Figure 10).

The facility will include reinforced concrete vaults designed to
prevent groundwater and rain water from contacting the waste
{see Figure 10). The vaults will be Jocated sufficiently above
the historic high water table to avoid disposal of waste in a
zone of water table fluctuations. Also they will be covered
before, during, and after waste emplacement to prevent water
accumulation in the vault and contact of rain water with waste.
The entire disposal facility will be fenced and have controlled
access gates. Although the 300-M saltstone contains only non-
toxic levels of hazardous constituents, this disposal method was
designed to effectively isolate the waste from the environment
and protect groundwater.

Process quality control for the saltstone process will be
maintained by controlling the waste to dry solids ratios.
Verification of saltstone physical properties ({set and free
water), and periodic submission of saltstone samples for EP
toxicity testing will also be carried out to assure 300-M
saltstone quality. A1l operations will be conducted by trained
personnel using documented, operating procedures.
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Approximately 151,300 gallons of F006 sludge have been generated
by M-Area operations between July, 1985 and June, 1988 (Table 2).
Since solidification of the pH adjusted sludge results in
approximately a 2X volume increase, the amount of saltstone that
will be generated from the currently stored sludge will be about
302,600 gallons (1,500 cu. yd.).

Although current 300-M production rates are less than the rates
of the previous years because SRS reactors are operating at less
than capacity, conservative future maximum production rates can
be calculated based on the project basic data for the PWITSF,
which used a transfer rate of 40,000 gallons/month (480,000
gallons/year}. The operating history has shown that this
material separates on standing into a supernatant and sludge,
with the sludge being Jess than {or equal to) about 25% by
volume. This results in a maximum sludge production rate of
120,000 galions/year or 10,000 gallons/month (~ 600 yd3/year or
~50 yd3/month), that will generate a maximum of 1200 yd3/year {or
100 yd3/month) of M-Area saltstone. This projected maximum
yearly rate (1200 yd3) is less than the volume of saltstone that
will be generated from the sludge currently in storage (about
1500 yd3).
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VII.

DESCRIPTION OF F006 SAMPLING AND TREATMENT AND TESTING

A sampling program for the M-Area sludge was conducted in April,
1988. After collection, samples were taken to the Savannah River
Laboratory where a saltstone treatment process was developed. The
sludge samples were stabilized using the experimental saltstone
process. The resuliting samples were then transferred using
appropriate chain of custody procedures to Enwright Laboratories in
Greenville, South Carolina, for analysis.

A. Laboratory Personnel Qualifications

1. SR Personnel

The sampling program was conducted by W.H. Harley, J. P.
Harley and C. A. Langton, SRL. The qualijfications of
personnel responsible for sampling of the M-Area sludge
are summarized in the resumes in Appendix C. Al1l personnel
involved in sludge sampling are full-time employees of
Westinghouse Savannah River Company (formerly E. 1. du Pont
de Nemours & Co., Inc.) and have been employed at SRS for
at least 5 years. (These personnel were previously
employed by the former operating contractor, €. I. du Pont
de Nemours & Co., Inc.). They are all members of the
Interim Waste Technology Division (IWT).

2. Enwright Personnel

Saltstone samples were analyzed by Enwright Laboratories,
Inc., a full service environmental and research laboratory
located 1in Greenville, South Carolina. The SCDHEC
Taboratory certification number for Enwright Laboratories,
Inc. is 23127. Analytical facilities include a 6,000
square foot chemical/biological laboratory equipped to
service a broad spectrum of environmental needs, including
mixed waste analysis and treatment.
VII-1



Enwright Laboratories’ professional staff includes organic
and inorganic chemists, biologists, toxicologists, and
chemical and environmental engineers. The project manager
for the saltstone analytical program was Dr. Steven
Hoeffner, Geochemist. Other Enwright Laboratories
personnel involved in project management were Dr. Charles
Reece, Laboratory Manager. A general statement of Enwright
Laboratories’ qualifications, experience, and certification
appears in Appendix C. The Enwright personnel specifically
involved with the sample analyses were:

Dr. Steven Hoeffner, Geochemist

James Westmoreland, Special Project Chemist

Chris G. Teal, Organic Analytical Chemist

Tammy J. Cleveland, Organics Preparation Technician

o O O o

Letitia Holcombe, Inorganics Supervisor

Subcontractors involved with the sample analyses were:

0 Ron Keil, Lab Director - Natural Resources Laboratory

o Julianna Lucere, Laboratory Technician - Controls for
Environmental Pollution

0 Elvin Chavez, Laboratory Technician - Controls for

Environmental Pollution

The resumes of these individuals are given in Appendix C.

Sampling Methodoloay

Each of the eight filled PWITSF tanks were sampled at four
different tank Jlocations in April, 1988. EPA tank sampling
protocol (SW-846) was followed in order to obtain samples
representative of the tank contents. Complete vertical sections
of sludge were collected at each location in each tank.
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A Nasco "Sludge Judge" sampler was used to collect the vertical
composite samples (Figure 11). The sampler was slowly lowered to
the bottom of each tank. The check valve at the bottom of the
sampler was closed and the unit was raised with the full vertical
section of sludge. The sludge was emptied into one gallon
polypropylene bottles, capped, and sealed with tamper-proof tape.
The SRL sampling procedure and chain of custody documentation are
included in Appendix D.

Details of the sampled locations for each tank are given below:

1. Six Horizontal 35,000 Gallon Tanks (M-425-100-1 to 6). A 4
x 6 foot access port is located on the top of each tank
midway along the horizontal (long) axis. The part is
located near a catwalk over all 6 tanks and was therefore
easily accessible. The port cover was removed and vertical
cores were collected from each of the four corners of this
port.

Samples are representative of the tank contents since these
tanks were agitated while being filled. After filling, the
agitators were turned off and the sludge settled to the
bottom.

2. Two vertical 500,000 Gallon Tanks (M-425-100-7 and 8). Four
12-inch diameter access ports are located on top of each of
these tanks, one in each of the four quadrants. A full
vertical sludge sample was colliected from each access port.

300-M Saltstone Development

Samples were taken to the SR Laboratory for development of a
waste treatment process. Scoping studies were carried out by C.
A. Langton and W. H. Harley to evaluate waste to cementitious
salids proportioning, and mixing, settling and Teaching
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HGEURE N

Instructions for

SLUDGE JUDGE

ASSNEMEBLY

e - ..:.
PP
—— PR TLatl -
- e e

I il R N | 5

botiom pipe

middle pipe

- | t——

e

| .__l:t

Z]
lup’ pipe

A. The bottom pipe — kas the ball check valve oo
one side and male threads on the other. -

8. The middie pipe = has femaie on one ud “‘.. ‘

mals thraads on the other.

C. The top pipe - has female threads on one end
and 3 rope on the other,

ASSEMBLY
Screw the three sections of pipe together un-

til they are fairly tight. it is not necessary to tum
the threads all the way in.

STORAGE

Piease store this unit where it cannot be
damaged, especiaily by foot tratlic, doors, or
machinery.

HOW TO USE

Lower the Sludge Judge to the bottom of the
fank from which you would like 10 take a sample.
When the bottom has been reached, and the pipe
has filled to the surface level, tug slightly on the
rope as you bagin 1o raise the unil. This will seat
the check vatve, trapping the coiumn of sludge and
water in the Siudge Judge.

When the unit has been raised clear of the
water, the amount of siudge in the sample can be
read using the one fool increments marked on the
pipe sections.

To release the material in the unit, touch the
pin extending from the bottom Saction against a
hard surface. This apens the check valve tp drain
the liquid and sludge.

¢ }1’1--\.- £l ”‘.‘ e - g

- - EXTRA PARTS
CAII BE ORDERED THROUGH NASCO

'C9280 § ft. bottom section
~.€9251 § ft. middla section
- €9252 § ft. top saction
€9253 Teflon senl tape
- C9149 Canvas storags case

CARE OF THE SLUDGE JUDGE

This unit has been designed so that a mini-
mum amount of material will build up on the inside
of the tubing. However, if it should become dirty,

flush it with & mild soap or a vinegar and water
solution.

READ CAREFULLY

This unit should be towared siowly and not
plunged to the bottom of the tank. Plunging the unit
will result in an inaccurate reading and breakage of
the bottom valve. PLEASE LOWER SLOWLY,

We suggest two mathods to help protect the bot-
tom valve for those who will not lowar the unit slowly.
)} Add a sma)) piece of hose to cushion the bottom.
2) Put tape on the unit at tha water line when the bot-
tom valve is 2'° from the bottom of the tank. Never
lower the unit beyoad this 2°° mark. {This is the pre-
ferred methed.)

# A o—:-“'n.rafmm.

901 Januviilo Ave,, Fort Atkinson, mncomin 53538
ad c o 1524 Princeton Ave.. Modesto, California 95352
58 Dawson Rd., Guelph, Ontario, Canads N1H &6P9
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characteristics of various 300-M saltstone formulations.
Selection of the 300-M saltstone formulation (Appendix E)} for the
F006 sludge waste was based on the following factors:
processable mix; Tow leaching; low volume increase. Adjustment
of the waste pH to >12.5 was necessary to activate cement, slag,
and fly ash hydration and thereby produce a stabilized solid
waste material. Copies of data recorded in SR Laboratory
notebooks pertaining to 300-M saitstone develiopment are inciuded
in Appendix D.2.

Sample Chain of Custody Procedures

The chain of custody for the sludge samples was tracked by
recording unigue numbers on tamper proof seals placed on each
one-gallon sample collected from the PWITSF tanks. Transfer of
the samples from 300-Area to SRL was supervised by J. P. Harley,
SRL. Upon delivery of the samples to SRL they were received by
W. W. Harley and stored in the IWT saltstone laboratory.

Saltstone samples prepared for off-site analysis were placed in
containers and sealed with new numbered tamper proof seals.
Chain of custody sheets for transfer of the saltstone material
from SRL to Enwright were initiated by W. W. Harley, SRL, and
accepted in person by R. A. Mabry, Enwright, who picked up the
samples at SRL Building 773-A for hand delivery to Enwright
Associates. Chain of custody forms are contained in Appendix
D.3.

Saltstone Evaluation -_Analytical Parameters, Techniques, and
Equipment

The sludge and, therefore, 300-M saltstone are generically listed
as an FO06 waste for the following hazardous constituents:
cadmium, chromium, nickel, and complexed cyanide. Saltstone made
from each of the 32 sludge samples (4/tank) were analyzed as
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follows between the dates of August 2, 1988 to October 21, 1988
(See Appendix F.3):

0 Total Analysis - Saltstone analysis for As, Ba, Cd, Cr,
Pb, Hg, Se, and Ag, plus Ni, Zn, o0il and grease,

ignitability, and reactivity (sulfide and cyanide)

0 EP Toxicity Procedure (EP Tox)

Extract analysis for metals (As, Ba, Cd, Cr, Pb,
Hg, Se, and Ag, plus Ni, Zn)

o Toxicity Characteristic Leaching Procedure (TCLP)

- Extract analysis for TCLP volatile organics

Eight saltstone samples (1/tank) were analyzed as follows:
0 Multiple Extraction Procedure (MEP)

- Extract analysis for metals (As, Ba, Cd, Cr, Pb,
Hg, Se, and Ag, plus Ni, Zn}

A full Appendix VIII analysis was not conducted because a
complete description of the manufacturing process, included in
this petition, indicates these potential waste constituents are
not used in the process.

Sample extraction analyses were conducted by Enwright in
accordance with EPA-approved procedures. A list of test methods
used by Enwright Laboratories for the analysis of the M-Area
saltstone samples are given in Table 3. Specific equipment
brands and model numbers used in sample analyses are summarized
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TABLE 3

TEST METHODS USED FOR THE ANALYSIS
OF 300-M SALTSTONE LEACHING

Test

Aluminum

Nickel

Copper

Lead

Cadmium
Chromium

Zinc

Sodium

Lithium

Total Phosphate
pH

Viscosity
Specific Gravity
Total Solids
Mercury

Selenium
Arsenic

Toxic Extraction Procedure
Cyanide
Suifide

Toxicity Characteristic
teaching Procedure

Volatiles

Semi-Volatiles

Pesticides

Herbicides

Paint Filter Test -

Multiple Extraction Procedure

Method

EPA Method 202.
EPA Method 249.
EPA Method 220.
EPA Method 239.
EPA Method 213.
EPA Method 218.
EPA Method 289.
EPA Method 273.
Thermo Jarrel Ash Method No. 42208-01

EPA Method 365.2 Colorimetric

EPA Method 150.1 (SW846 - 9041)

ASTM - D445-74 (Viscometer Tube Method)
Standard Method 213.E

EPA Method 160.3 Gravimetric

Method 245.1 (SW846 - 7470 and 7471) Cold
Vapor Technique

Method 270.2 (SW846 - 7741) AA Furnace
Technique

Method 206.2 (SW846 - 7061) AA Furnace
Technique

SW846 - 1310

EPA Method 335.2 Titrimetric

Hach Method (Tead acetate indicator

paper)

Fed. Reg. Vol. 51, No. 216, p. 40644
SWe46 - 8270

SW846 - 8240

Standard Method 509A

Standard Method 509.B

SW846 - 9095

SW846-1320

(SW846

(SW846
(SW846
{SW846

7520)

7420)
7090)
7190)

it i et et et pd et
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in Table 4. A summary of additional available Enwright
Laboratory equipment appears in Appendix C.

Enwright Laboratories, Inc. maintains a strict Quality Assurance
Program in accordance with South Carolina Department of Health
and Environmental Control (DHEC) regulations and with 10 CFR 50
Quality Assurance Criteria for Nuclear Power Plants. Appendix C
contains a copy of Enwright’s'state certification and a copy of
the Ticense to handle low-level radicactive wastes.
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TABLE 4

ANALYTICAL EQUIPMENT LIST*

[tem
Gas Chromatograph
Control Data System

Atomic Absorption Spectrophotometer

Flameless Atomizer IL Furnace 188

AA/AL Spectrophotometer IL 551

Flameless Atomizer It 555

Atomic Absorption Spectrophotometer IL 951

Flameless Atomizer IL Furnace 188

Analytic Balance Mettler H45

TEP Extractor - -

Water Purifier Corning LDS

Vacuum Pump GE 5KH33GN293X

AA/AE Spectrophotometer IL 951

Zero Head Extractor Associated Design  3740-ZHB
and Manuf. Co.

MEP Extractor -- --

* Equipment used by Enwright Laboratories for analyses of saltstone

material samples.
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Varian Vista
Varian Vista

IL

Model No.
6000
401-2
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VIII.

A.

CHEMICAL CHARACTERIZATION OF WASTE

Rationale for Including Data and Limiting Analyses

A.l

Groundwater Data for the 300-M Area

The groundwater monitoring information for 300-M Area is
tabulated in Appendix B and briefly discussed in Section VI.
It is included for two reasons:

1. The EPA normally wishes to inspect the available ground-
water monitoring information.

2. Groundwater data from the 300-M facility support the
contention that 300-M saltstone should be delisted,
i.e., treated as non-hazardous waste. A higher level of
groundwater protection will be achieved by the proposed
treatment and disposal method (saltstone and engineered
Yandfill) compared to that previously used, i.e., an
unlined surface impoundment. Since the groundwater
monitoring data from RCRA compliance point wells near
the unlined M-Area settling basin indicate that the
concentrations of Ni and 1,1,1-trichloroethane (the only
Appendix VIII constituents currently in the waste) are
below the protection standards (0.500 and 0.200 mg/L,
respectively) and since the total amount of Ni and
1,1,1-trichloroethane in the PWITSF tanks is much less
than that discharged to the M-Area settling basin
{15,000 and 1,000 kg, respectively), current groundwater
quality at the perimeter of the engineered saltstone
landfill is expected to be maintained as the result of
the proposed treatment and disposal practices.
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A.2 Justification for Limiting Constituent Analyses

Nickel and 1,1,1-trichloroethane are the only hazardous
materials (Appendix VIII) currently or recently used in the
300-M processes. The other hazardous materials,
trichloroethylene, tetrachloroethylene, and their
decomposition products, 1,1-dichloroethylene and t-1,2-
dichloroethylene, detected in 300-M groundwater monitoring
wells have not been used in the M-Area processes since 1979.

The supernatant solutions in the PWITSF were analyzed for
1,1,1-trichloroethane and other process chemicals. The
results of these analyses are included in Appendix B. No
I,1,1-trichloroethane was detected in concentrations above
the minimum detection limit of 5 ug/L (ppb) in any of the
PWITSF tanks.

Based on these comparisons and data, we believe that neither
nickel nor 1,1,1-trichloroethane from the saltstone material
would cause the groundwater concentration to be significantly
elevated above groundwater protection standards even if the
saltstone material were disposed in an unlined land trench.
However, we propose disposal in an engineered landfill which
includes emplacement of the stabilized waste in covered concrete
vaults according te DOE order 5820.2A (Appendix G.3) and the
March 9, 1988 DOE Record of Decision pertaining to Waste
Management Activities for Groundwater Protection at the Savannah
River Site, Aiken, S.C. (Appendix G.2).

300-M Saltstone Analysis

Based on the knowledge of the 300-M aluminum forming and metal
finishing processes and Section VIII-A above, the following
analyses were performed on the 300-M saltstone.
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B.1

B.2

B.3

Jotal Analyses

Total concentration analyses were conducted on the 300-M
saltstone for EP Toxic Metals (arsenic, barium, cadmium,
chromium, lead, mercury, selenium, and silver), zinc,
nickel, 7lithijum, and 1,1,1-trichloroethane. Total cyanide
and oil and grease were also analyzed. The complete set of
analytical data are included in Appendix F. A summary of
the maximum concentration of the four samples taken from
each tank is included in Table 5.

Reactivity, Ignitability, and Corrosivity

Reactivity and ignitability tests of 40 CFR Part 261
Subpart C were performed on the 300-M saltstone. None of
the samples from the eight tanks exhibited the
characteristics of reactivity or ignitability. Complete
analytical data are included in Appendix F. '

The corrosivity characteristic test was not performed
because the 300-M saltstone material is a solid not a

corrosive liquid.

Extraction Analyses

The Extraction Procedure of 40 CFR Part 261 was used to
evaluate the characteristic of toxicity for the 300-M
saltstone samples for the EP Toxic Metals (arsenic, barium,
cadmium, chromium, Tead, mercury, selenium, and silver),
zinc, and nickel. The minimum to maximum leachate
concentration range for each constituent is summarized in
Table 6. The complete set of analytical data for each tank
are included in Appendix F.
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TABLE 5
. TOTAL 300-M SALTSTONE CONCENTRATIONS

PWITSF TANKS

Constituent 1 2 3 4 5 6 7 _8
(mg/kg) '
Ag <3.0 <3.0 <3.0 <3.0 <3.0 <3.0 <3.0 <3.0
As <50.0 <50.0 <50.0 <50.0 <50.0 <50.0 <50.0 <50.0
Ba 200.0 210.0 250.0 260.0 300.0 210.0 230.0 210.0
Cd <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5
Cr 35.0 41.0 34.0 37.0 46.0 37.0 38.0 40.0
Hg <0.03 <0.03 <0.03 <0.03 <0.03 <0.03 <0.03 <0.03
Pb 80.0 67.0 45.0 55.0 62.0 55.0 50.0 40.0
Se <0.25 <0.25 <0.25 <0.25 <0.25 <0.25 <0.25 <0.25
Ni 1500.0 1900.0 290.0 790.0 1400.0 1300.0 2100.0 1300.0

. in 100.0 84.0 74.0 57.0 85.0 74.0 57.0 64.0

Li 0.4 0.4 0.5 0.5 0.6 0.4 0.5 0.4

Total CN <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <10.0* <10.0*

0il & Grease <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1

(wt%)

1,1,1-

Trichloroethane <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05
* Matrix interference on these samples ‘

- Results for each tank shown above are the maximum concentration of the four samples taken
from each tank.
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Constituent

Ag
As
Ba
Cd
Cr
Hg
Pb
Se
Ni
n

TABLE &

EP TOXIC LEACHATE CONCENTRATIONS
OF 300-M SALTSTONE

Minimum to Maximum
EP Toxic leachate Concentrations
for all 8 Tanks (mg/1}

<0.5 to <0.5
<0.05 to <0.05
0.8 to 2.7
<0.01 to <0.01
<0.05 to <0.05
<0.0005 to <0.0005
0.2 to 0.3
<0.0I to <0.01
0.3 to 2.5
0.1 to 0.4
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B.4

B.5

Multiple Extraction_Procedure (MEP)

One sample from each of the eight tanks were analyzed for
the eight EP Toxic metals, zinc, and nickel using the
Multiple Extraction Procedure described in "Test Methods
for the Evaluation of Solid Wastes, Physical/Chemical
Methods SW-846, 1984" (or latest edition) Method 1320.
Results for these constituents are below minimum detection
levels. The complete analytical data are inciuded in
Appendix F.

TCLP - Volatile Organics

The 300-M saltstone samples were analyzed for volatile
organics using the Toxicity Characteristic Leaching
Procedure (TCLP) according to 40 CFR 268 Appendix 1. A1l of
the samples were below minimum detection levels for all
volatile organic constituents. Complete analytical data for
the TCLP volatile organics are included in Appendix F.
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IX.

VHS MODEL RESULTS FOR HAZARDOUS CONSTITUENTS

For delisting petitions, EPA requires that the Vertical and
Horizontal Spread (VHS) Model be used for predicting the impact of
waste disposal on the ground water (under worst case operating and
environmental conditions). The VHS model utilizes a dilution factor
calculated on the basis of waste volume. This factor is multiplied
by the EP toxic leaching data and results are compared to Primary
Drinking Water Standards. In addition, EPA requires that for
stabilized material, the same calculations and comparisons be made
using Multiple Extraction Procedure (MEP) leaching data.

The 300-M saltstone volume was calculated on three different bases,
current stored volume, maximum annual volume, and the averaged
historic volume (average over the last three years of operation).
The highest (worst case) EP and MEP leachate values for any of the 32
samples tested were wused to calculate the maximum VHS Model
compliance point concentration in this section. '

A. VHS Model Dilution Factors for 300-M Saltstone

The cumulative volume of saltstone, made from sludge collected
over three years (Section VI), amounts to 1500 cubic yards.
Based on this fact, the EPA VHS Model utilizes a dilution factor
of 11.2 to predict the maximum concentration of diluted
constituents at the hypothetical compliance point (located 500
feet from the disposal site).

The projected maximum production rate of 300-M saltstone is 1200
cubic yards per year based on the manufacturing facility design
capacity described in Section VI. Based on this maximum annual
waste volume, the EPA VHS Model utilizes a worst case dilution
factor of 13.5 to predict the maximum concentration of diluted
constituents at the hypothetical compliiance point (located 500
feet from the disposal site).
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The average production rate of 300-M saltstone based on the last
three years operation is approximately 500 cubic yards per year,
Based on this actual average waste volume, the EPA VHS Mode)
utilizes a dilution factor of 30.0 to predict the concentration
of diluted constituents at the hypothetical compliance point
{located 500 feet from the disposal site).

300-M Saitstone Leachate Versus VHS Modet Compliance Point
Concentrations

EP Toxic Leachate

To determine the maximum compliance point concentration, the
maximum parameter value for the 32 EP Toxic leachate samples was
divided by the dilution factor of 11.2. This is the Towest
dilution factor (worst case) and applies to the entire volume of
sludge (three years production) currently stored in the 300-M
waste tanks. Table 7A compares the maximum calculated compliance
point concentration for each parameter analyzed to the EPA
Primary Drinking Water maximum concentration standard. Tables 7B
and 7C compare the maximum calculated compliance point
concentrations for each parameter analyzed using dilution factors
of 13.5 and 30.0 (maximum annual and historical annual average
waste volumes, respectively} to the EPA Primary Drinking Water
maximum concentration standards.

MEP Leachate

The maximum parameter values for the 8 Multiple Extraction
Procedure (MEP) samples were divided by the worstcase (existing
inventory) dilution factor of 11.2. Table 8A compares the
maximum calculated compliance point concentration for each
parameter analyzed to the EPA Primary Drinking Water maximum
concentration standard.
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TABLE 7A -

300 M SALTSTONE LEACHATE COMPARISON
TO VHS MODEL
(DILUTION FACTOR OF 11.2)

Maximum EP Maximum Calculated
Toxic Leachant VHS Model Compliance
Constituent Concentration{mg/1) Point Concentration {(mg/1)
Ag <0.05 <0.0045
As <0.05 <0.0045
Ba 2.7 0.24
Cd <0.01 <0.0009
Cr <0.05 <0.0045
Hg 0.0005 0.000045
Pb 0.3 0.0268
Se <0.01 <0.0009
Ni 2.5 0.223
in 0.4 ---
Cn Not in Waste ---
TABLE 7B

Constituent

Ag
As
Ba
Cd
Cr
Hg
Pb
Se
Ni
in
Cn

300-M SALTSTONE LEACHATE COMPARISON
TO VHS MODEL
(DILUTION FACTOR OF 13.5)

Maximum EP Maxiﬁum Calculated
Toxic Leachant VHS Model Compliance
Concentration{mg/] Point Concentration (mg/1)

<0.05 <0.0037
<Q.05 <0.0037
2.7 _ 0.20
<0.01 <0.0007
<0.05 <0.0037
0.0005 0.000037
0.3 0.0222
<0.01 <0.0007
2.5 0.185
0.4 ---

Not in Waste ---
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.05
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TABLE 7C

. ' 300-M SALTSTONE LEACHATE COMPARISON
~ TG VHS MODEL
(DILUTION FACTOR OF 30.0)

Maximum EP Maximum Calculated Primary
Toxic Leachant VHS Model Compliance Drinking Water

Constituent Concentration(mg/1} Point Concentration (mg/1) Standards {(mg/1)

Ag <0.05 <0.0017 0.05%

As <0.05 <0.0017 0.05

Ba 2.7 0.09 1.0

Cd <0,01 <0.00033 0.01

Cr <0.05 <0.0017 0.05

Hg 0.0005 0.000017 0.002

Pb 0.3 0.01 0.05%

Se <0.01 <0.00033 0.01

Ni 2.5 0.083 0.5

In 0.4 --- Not Applicable

Cn Not in Waste .- ---

Reference: 50 Federal Register, pp 48886 thru 48910, November 27, 1985.
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TABLE BA

. 300-M SALTSTONE MULTIPLE EXTRACTION PROCEDURE
' LEACHATE COMPARISON TO VHS MODEL
(DILUTION FACTOR OF 11.2)

Maximum MEP Maximum Calculated Primary
Leachant VHS Model Compliance Drinking Water

Constituent Concentration(mg/1} Point Concentration (ma/1) Standards (mg/1)

Ag <0.01 <0.0009 0.05

As <0.1 <0.009 06.05

Ba <0.1 <0.009 1.0

Cd <0.01 <0.0009 0.01

Cr <0.05 <0.0045 0.05

Hg 0.0005 <0.000045 0.002

Pb <0.1 - «0.009 0.05

Se <0.01 <0.0009 0.01

Ni <0.05 <0.0009 0.5

In <0.01 <0.0009 Not Applicable

Cn Not in Waste --- ---

TABLE 8B
300-M SALTSTONE MULTIPLE EXTRACTION PROCEDURE
LEACHATE COMPARISON TO VHS MODEL
. (DILUTION FACTOR OF 13.5)
Maximum MEP Maximum Calculated Primary
Leachant VHS Model Compliance Drinking Water

Constituent Concentration(mg/1} Point Cancentration {mq/1) Standards (ma/1})

Ag <0.01 <0.0007 0.05

As <(.1 <(0.0074 0.05

Ba <0.1 . <0.0074 1.0

Cd <0.01 <0.0007 0.01

Cr <0.05 <0.0037 0.05

Hg <0.0005 <0.000037 0.002

Pb <0.1 <0.0074 0.05

Se <0.01 <0.0007 0.01

Ni <0.05 <0.0037 0.5

In <0.01 <0.0007 - Not Applicable

Cn Not in Waste --- ---

IX-5



The maximum parameter values for the 8 MEP samples were also divided by
the projected maximum annual dilution factor and the historic average
annual dilution factor (13.5 and 30.0 respectively). The resuliing
compliance point concentrations are compared to EPA Primary Drinking
Water maximum concentrations in Tables 8B and C, respectively.

€. Conclusion

In comparing the calculated compliance point EP Toxic leachate and MEP
concentrations, all parameters predict a maximum compliance point
concentration below the Primary Drinking Water Standards. Using worst
case leaching data in addition to maximum projected waste volume (lowest
dilution factor), generated compliance point concentrations which were
below the primary drinking waste concentration for these metals.
Therefore, the analytical data justifies this request for exclusion from
the hazardous waste regulations of 40 CFR, Part 261, for a waste by-
product classified as an F006 Listed Waste. '
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Maximum MEP
Leachant
Constituent Concentration(ma/1)})

TABLE 8C

300-M SALTSTONE MULTIPLE EXTRACTION PROCEDURE
LEACHATE COMPARISON TO VHS MODEL
(DILUTION FACTOR OF 30.0)

Maximum Calculated

VHS Model Compliance

Ag
As
Ba
Cd
Cr
Hg
Pb
Se
Ni
n
Cn

Reference:

<0.01
<0.1
<0.1
<0.01
<0.05
<0.0005
<0.1
<0.01
<0.05

. <0.01

Not in Waste

Point Concentration (mg/1)

<0,
.0033
<0.
<0.
<0.
<0.
<0.
<0,
.0017
<0.

<0

<0

0003

0033
0003
0017
000017
0033
0003

0003

Primary

Drinking Water
Standards (mg/1)

Not

.05

.05

.0

.01

.05

.002

.05

.01

0.5
Applicable

OO0 OO—O0O

50 federal Register, pp 48886 thru 48910, November 27, 1985.

Multiple Extraction
Evaluation of Solids Waste,

(or Tatest edition), Method 1320.
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X. SUMMARY

This petition seeks exclusion from the hazardous waste regulations of 40
CFR, Part 261, for a waste by-product classified as an F006 listed waste.
Specifically, sludge from the Process Waste Interim Storage/Treatment

Facility {PWISTF) tanks, which is generated by treatment of wastewater from

the 300-M a]hminum forming and metal finishing processes, is currently
tlassified as an FO06 listed hazardous waste. The waste contains both
hazafdous and radioactive components and is classified as a mixed waste. A
waste treatment process based on stabilizing the sludge in a cementitious
matrix has been developed. The treated material is called 300-M saltstone.

The objective of this petition is to demonstrate that the 300-M saltstone,
when properly disposed, will not exceed the health-based standards for the
hazardous constituents. This petition, therefore, contains sampling and
analytical data, as summarized below, which justify the request for this
exclusion.

0 For delisting petitions, EPA requires that the Vertical and
Horizontal Spread (VHS) Model be used for predicting the impact of
waste disposal on the ground water {under worst case operating and
environmental conditions). The VHS model utilizes a dilution
factor calculated on the basis of waste volume. This facter is
multiplied by the EP toxic leaching data and results are compared
to Primary Drinking Water Standards. In addition, EPA requires
that for stabilized material, the same calculations and
comparisons be made using Multiple Extraction Procedure (MEP)
leaching data.

In comparing the calculated compliance point EP Toxic leachate and
MEP concentrations for all of the EP Toxic Metals (arsenic, barium,
cadmium, chromium, lead, mercury, selenium, and silver), zinc, and
nickel, all parameters predict a maximum compliance point
concentration below the Primary Drinking Water Standards.

0 Total concentration analyses were conducted on the 300-M saltstone
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for all of the EP Toxic Metals, zinc, nickel, lithium, and 1,1,1-
trichloroethane. Total cyanide and o0il and grease were also
analyzed and found to be below minimum detection levels for all
samples. The complete set of analytical data are included in
Appendix F. A summary of the maximum concentration of the four
samples taken from each tank is included in Table 5.

The 300-M saltstone samples were analyzed for volatile organics
using the Toxicity Characteristic Leaching Procedure (TCLP)
according to 40 CFR 268 Appendix I. A1l of the samples were below
minimum detection levels for all volatile organic constituents.
Complete analytical data for the TCLP volatile organics are
included in Appendix F.

Semi-volatile organics were not analyzed because these compounds
are not present in the process. (See Section VIIIA and Table I.)

Reactivity and ignitability tests of 40 CFR Part 261 Subpart C
were performed on the 300-M saltstone. None of the samples from
the eight tanks exhibited the characteristics of reactivity or
ignitability. Complete analytical data are included in Appendix F.

The corrosivity characteristic test was not performed because the
300-M saltstone material is a solid, not & corrosive liquid.

X-2



APPENDICES
Title

Material Safety Data Sheets

Main Process Chemicals

Auxiliary Process Chemicals

M-Area Supporting Data

M-Area Groundwater Monitoring Data

M-Area Process MWaste Interim Storage/Treatment
Facility Tank Supernatant Analytical Data

Resumes and Laboratory Qualifications

Resumes of Key SRL Personnel

General and Personnel Qualifications for tnwright
Laboratories

Sampling and Handling Procedures
Sampling Procedure

Savannah River Laboratory Notebook Record of 300-M
FO06 Sludge Stabilization

Chain of Custody Record for Collection of 300-M
STudge Waste (F006) for Waste Stabilization and for
0ff-Site Waste Form Evaluation

Saltstone Development Formulations

Analytical Data

Total, EP Toxicity, and TCLP Data

MEP Data

Analysis Dates for Saltstone Samples

Disposal Option Selection and Documentation

Summary of 300-M Saltstone Disposal

Record of Decision DOE/EIS-0120

DOE Order 5820.2A

X-3



Appendix
A
Al
A.2
B
B.1
B.2
C
C.1
C.2
D
D.1
D.2
D.3
E
F
F.1
F.2
F.3
G
G.1
G.2
G.3

APPENDICES

Title
Material Safety Data Sheets
Main Process Chemicals
Auxiliary Process Chemicals
M-Area Supporting Data
M-Area Groundwater Monitoring Data

M-Area Process MWaste Interim Treatment/Storage
Facility Tank Supernatant Analytical Data

Resumes and Laboratory Qualifications
Resumes of Key SRL Personnel

General and Personnel Qualifications for Enwright
Laboratories

Sampling and Handling Procedures
Sampling Procedure

Savannah River Laboratory Notebook Record of 300-M
FO06 Sludge Stabilization

Chain of Custody Record for Collection of 300-M
Sludge Waste (F006) for Waste Stabilization and for
0ff-Site Waste Form Evaluation

Saltstone Development Formulations

Analytical Data

Total, EP Toxicity, and TCLP Data

MEP Data

Analysis Dates for Saltstone Samples

Disposal Option Selection and Documentation
Summary of 300-M Saltstone Disposal

Record of Decision DOE/EIS-0120

DOE Order 5820.2A




APPENDIX A
MATERIAL SAFETY DATA SHEETS



A.1 Main Process Chemicals
Aluminum
Aluminum Sulfate
AluminuxR
Boric Acid
ChlorotheneR (1,1,1-Trichloroethane)
Diatomaceous farth
- Calcined Diatomaceous Earth
- Natural Diatomaceous Earth
Fiske’s 604 Hot Die Size Lubricant
Freon TFR (Trichlorotrifluoroethane)
GrafoR Hydrograf (Aquadag)
Hydrochloric Acid
Lead
Lithium
Nickel
Nickel (II) Carbonate Hydrate
- Nickelous Carbonate
Nickel Chloride
Nickel(ous) Sulfate
Nitric Acid
Perlite (Sodium potassium aluminum silicate)
- Mappco Perflo 10
- Mappco Perflo 20
- Mappco Perflo 30
- Nord Perlite
Phosphoric Acid
Rando 0i1 HD 68
Sodium Hydroxide
Sodium Nitrate
Solka Floc
Sulfuric Acid
Tin
1,1,1-Trichlorethane (Inhibited)
Uranium
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MOHAWK ALUMINUM CORP.

Y0

ImATERIAL §AFETY

@ATA SHEET

Company

MOHAWK ALUMINUM CORP.
34 Barnes Industrial Road
Wallingford, Ct. 06492

laye Doty

November 25, 1985

igentification Number

T rede Name (Common Name or Synonym) Aluminum Alloys Sertes

TXXX, 2XXX, IXNXX, 4 XXX, B XXX, 6 XXX, 7 XXX

Emergancy Phone Number

203-265-1567

Chemicsl Neme Formuls DOT laentificstion Numbaer
- Aluminum AL NA
I. INGREDIENTS
Meterial or Component CAS Number X Weight - Exposure Limits
1984-85 ACGIM TLV (mg/m3] | OSHA 1810.1000 PEL (mg/m3|
Base Metal
Aluminum (Al) 7429-90-5 80-28.7 10.0 as metal dust and oxide | Not established
Alioying Elements 5.0 as welding fume Not established
Cobalt {Co} 7440484 < 1.0-10.00 0.1 0.1
Copper (Cu) 7440-50-8 < 1.0-10.00 0.2 as fume 0.1 as fume
iron (Fe) 1308-371 < 1.0-10.00 5.0 ag fume 10.0 as fume
Lead (Pb) 7439-92-1 <0.2-07 0.15 as dust and fume 0.05 as dust and fume
Megnesium {Mg) 1309-48-4 < 1.0-10.00 10.0 as fume 15.0 as fume
Manganese (Mn} 7439-96-5 < 1.0-10.00 1.0 as fume 5.0 ceiling
Silicon (Si) 7440-21-3 < 1.0-10.00 10.0 as total dust Not established
" Tin (Sn} 7440-31-5 < 1.0-10.00 | 2.0 as oxide and meta! 2.0 a5 inorganic compounds
Zing {Zn) 1314-13-2 < 1.0-10.00 5.0 as fume 5.0 &s fume

Note: Aluminum atloys will be comprised of various combinations of the elements shown here. In addition, other alloying
may be present in minute quantities.

I1. PHYSICAL DATA

Oiquia X sotid

Materisl it LAt Normal Conationst:

O other

Appearance snd Ogor

Acigity/ Alkalinity

pH = NA

Boiling Poim

MaltingPoint 900- 1215 oF

NA o

Silver Metallic - No Odor

Spacific Gravity (H,0~ 1) 2.6-2.9
Solubility in weter (% by weight)

NIL

VaporPretsure
imm Hg &t 209C)

NA

I!l. PERSONAL PROTECTIVE EQUIPMENT

Appropriate personal protective equipment is required when melting, casting, drawing, stamping, machining,
forging, or otherwise processing. The nature of the processing activity will determine what form of equipment
is necessary, i.e., glasses, NIOSH/MSHA approved respirator, protective clothing and ear protection.

V. EMERGENCY MEDICAL PROCEDURES

For skin contact, remove particles by thoroughly washing with soap and water.

For eye contact, flush with water for at least 15 minutes. Get medical attention if irritation persists.

331 (11485
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V. HEALTH/SAFETY INFORMATION

Health

For standard operations (e.g., melting, cutting, grinding), aluminum alioys present a low health risk
by inhalation and sre usually considered a nuisance dust. Toxicity by ingestion - none expected. Skin
and eyes - not an irritant. Welding and plasma cutting of alloys high in copper {2000 and 7000 series)
may present the potential for overexposure to copper fume which can resuit in upper respiratory
tract irritation, nausea, and metal fume fever. Nickel and_chromium are other slloying elements
considered hazardous as fume; however, they do not present a carcinogenic of other heaith concerns
due to their low concentrations of the chemical form in which they are present. Overexposure 10
lead fumes over an extended period of time can result in such toxic effects as central nervous system
disturbances, renal changes, peripheral neuropathy, gastrointestinal disturbances, anemia, and chrom-

osomal changes.

Trowneid L imit Value

See Ingredients Section.

Fire and
l_-ixploslon

S Aute Lpnition Tameereturs Frarmmabin Lawts in Air | Extinguahing Magis
Flash Point aF Lower [

NA NA of| upper NA % Dry powder or sand.

Utasaast Fire pnd Eapiosion Haterds

Damp sluminum dust may spontaneously heat with liberation of Do not use water or haloge

Entunguhing biegis Mot W b8 Ussa

INFORMATION.

Reactivity

hydrogen to form explosive air mistures, SEE ADDITIONAL on dust fires. :

Stpility 1 isly to at}

[X] Stable [ Unstable Anhydrous bromine, strong acids and/or alkaline material.
 [eenaniens s Aroia See Fire and Explosion Section. SEE ADDITIONAL INFORMATION.
Farren s Pre=s  Gee Fire and Explosion Section. SEE ADDITIONAL INFO RMATION.

VI. ENVIRONMENTAL

Spill or lesk procedures

NA

Waste Disposal Methods*

Used or unused product should be tested to determine hazard status and disposal requirements under
federal, state, or local laws and regulations. Recycling of aluminum scrap is encouraged by the Aluminum
Industry.

* Digposer must comply with Federal, State snd Locat disposal or discharge Lows.,

Vii. ADDITIONAL INFORMATION

1.
2.

3.

=]

_ Do not touch cast aluminum metal or heated aluminum product without knowing metal temperature. Aluminum

. Aluminum powder must be packaged and thipped as a Flammable Solid, UN1396.
. Hard alloy ingots in the 2000 and 7000 series must be stress-refieved to prevent explosion when sawed,
. The welding of aluminum alloys may generate carbon monoxide, carbon dioxide, ozone, nitrogen oxides, infra-red radiation

Halogen acids and sodium hydroxide in contact with aluminum may generate explosive mixtures of hydrogen.

Finely divided alumirium will form explosive mixtures in air, it will also torm explosive mixtures in air in the presence of
bromates, iodates, or ammonium nitrate. ’

When remetting aluminum scrap, entrapped moisture or the presence of strong oxidizers such as ammonium nitrate could
cause an explosion. This applies 10 the collection of moisture in sow cavities as well. Moisture must be driven off prior to
remaelting.

experiences no color change during heating. 1{ metal is hot and touched, burns can result.

and uhira-violet radiation.

|

The informetion in this MSDS wa obtsined from sources which we believe are reliabie. Howaver, tThe information is provided without arry

representation O7 warranty, expiess Or implied regarding The sccuracy Of correcrions.

crr mmt miwmee 1 md tha product sre bevond our control and may be beyond our knowilescpe. For
[ S P e LA L T R



T - ALUBTNA SULFATE
Mallivickrodt™ 2

Hacterial Safery Data Sheat

Emergency Telephons Rumber
Mallinckrodr Inc, 314-982-5000
Science Products Divigion
P.O. Box M

Paris, Kentucky 40361
Effective Data: 08-13-85

ERODUCT IDENTIFICATION:

Synonyms: Aluminum alum, aluminum sulfate solid, sulfuric acid, aluminum salt (3:2),
octadeca hydrate '

Formula CAS No.: 7784-31-8 (Hydrated) Molecular Weight: 666.44 (approx.)
TSCA CAS No.: 10043-01-3 (Anhydrous)
Hazardous Ingredients: Chenical Formula: Alg(SOa); 18H20
(approx.

Not applicable.

ERECAUTIONARY MEASURES
WARNING! HARMFUL IF SWALLOWED OR INHALED. CAUSES IRRITATION.

Avoid breathing dust.

Keep container closed.

Use with adequate ventilation.

Wash thoroughly after handling.

Avold contact.with eyes, skin and clothing.

EMERGENCY/FIRST AID

If swallowed, induce vomiting immediatesly by giving two glasses of vater, or milk
if available and sticking finger down throat. Never give anything by mouthk tc an
unconsclous person. If inhaled, remove to fresh air. If not breathing, give
artificial respiration. If breathing 1is difficule, give oxygen. In case of
c:ntact, immediately flush skin or eyes with planty of water for at least 15
minutces.

In all cases call a physician.

SEE SECTION 5. :

DOT Razard Class: ORM-B

Physical Data SECTION 1
Appearance: Vhite, granular powder,
Odor: Odorless.

Solubilicty: 508 @ 0°C (32°F).

Boiling Point: Loses water at about 250°C Vapor Densicy (Alr=l):No {nformation
(4L82°F), found,

Meleing Point: Liquifies on gradual heating. Vaper Pressure (mm Hg):go {nformation
ound,

Specific Gravity: 1.61 Evaporation Rate:No {nformation found.



Fire and Exploasi on

Fire:

Explosion:
Fire Extinguishing Media;

Special Information:

Reaccivity Data
Stabilicy:

Hazardous Decomposition
Products:

Hazardous Polymerization:

Incompatibilicies:

-2.
S”nz Ql' 2

Not coneidered to be & fire hazard.

Not considered to be an sxplosion hazard.

g:o any means suitable for extinguishing surrounding
re, i

In the event of a fire, wear full protective
clothing and NIOSH-approved self-contained breathing
apparatus with full facepiece cperated in the
Pressurs demand or other positive presssurs mode.

SECTION 3
Stable under ordinary conditions of use and storage.

Hydrolyzes to form dilute sulfuito acid. Toxiec and
corrosive oxides of sulfur st teaperatures above
760°C (1400°F).

This substance does not polymerize.

Alkaliea, water reactive materials such as oleunm.

Ventilate the area of the leak or spill.

Spills: Sweep up or vacuum spilled material and place in a suitable container for

disposal. Neutralize residue with soda ash. The area may then be flushed with
lenty of water. Adequata ventilation is required.

gis cgal: Large quantities may be sent to an approved waste facility or recovered.

Smaller amounts may be dissolved in water, treated with soda ash to neutralize and

sent to the sewer with ampls water.

Reportable Quantity (RQ)(CWA/CERCLA) : 5000 lba.

Ensure compliance with local, state and fedaral regulations.



C._ TOXICITY DATA

Oral mouse LD50: 6027 mg/kg (Anhydrous)
Reproductive effects cited (Anhydrous)

‘Inhalatclon:

Ingestion:

Skin Contact:

Eys Contact:

Chronic Exposure:

Aggravation of

Pre-axisting Cond{tions:

B.. FIRST AID

Inhalacion:

Ingestion:

Skin Exposure:

Eye Exposure:

SECTION 5

Dust may act as an irritant to the respiratory syscenm,
mainly dus to the formation of acidic sulfur ¢compounds
via hydrolysis. Coughing or sneezing, sore throat and
breathing difficulty may be noted.

Hay cause abdominal pain, stricture, gastrointestinal
upset due principally to acid formed y hydrolysis. May
pProduce nausea and vomiting. Large amounts have caused
geatrointestinal {inflammation.

May cause irritationm, especially undsr repsatad or
prolonged contact, or when moisture is present.

May cause irr{tation. Crystals zay be abrasive,
gp ashes from solutions may cause severs irritation or

-

Not sxpectsd to be a health hazard,

No adverse effects expected.

Remove to fresh air. Get medical attentfon for any
breathing difficulty.

-1f swallowed, induce vomiting immediately by giving two

glasses of water, or milk if available and sticking

.finger down throat. Call a physician lmmediately.

Never give anything by mouth to an unconscious person,

Remove any contaminated clothing. Wash skin with soap
or mild detergent and water for at least 15 minutes.
Get medical attention if i{rritation develops or
persists,

Vash eyes with plenty of watsr for at least 15§ minutes,
lifcinf lover and upper eyelids cccasionally., Get
med{cal attention immediately.

(RTECS, 1982)
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Ocqupational Control Measures £ &

Alrborne Exposure Limice: -ACGCIH Threshold Limic Valus {(TLV):
2 ag (Al)/w? (TWA)
Ventilation Systenm; A system of local exhaust is recommended to keep

employes exposures helow ths Alrborns Exposure Limits
local exhaust ventilation is enarally preferred
because it can control the cuzllionl of the dust or
vapor at its source, preventing dispersion of it {nco
the general work area. Pleass refer to the ACGIH

" document, *"Industrial Ventilation, A Manual of
Recommendad Practices®, mast recsnt edition, for

details,
Personal Respirators If the TLV is sxceeded, a dust/mist roaflrlcor with .
(HIOSH Approved) : chemical goggles may be worn, in general, up to ten
tizmes the TLV. Consult raspirator supplier for

liritationsg, Alternatively, a supplied air full
facepiece respirator or uirlinod_ ood may be worn.

Skin Protection; Wear protective gloves and clean body-covering
' elothing. . _
Bye Protection: Use chemical safecy gofgloa. Contact lenses should
be worn when vorking with this material.

Maintain sye wash fountain and quick-drench faci{licies
in vork area,

Wmmm_z

Keep in a tightly closed container, stored in a cool, drz. ventilated arsa,
Protect against physfcal damage. Aluminum sulfate absorbs moisturs and becomes a
safety hazard vhen apilled becauge it absorbs moisture and becomes slippery,

, " ek oot ‘ PP
The information concained herein is provided {n good faith and is believed to
be corraect as of che date heraof. Howaver, Mall nekrodt, . Inc. makes no Tepre-
sentation as to the cgmgrehensiveneas or accuracy of the information. It {g
eéxpected that individuals receiving the informatlion will exercise their in-
dependent judgment in determining its appropriateness for a particular
purpose. Accordingly, Mallinckrodt, Inc. will not be responaible for damzages
of any kind resulting from the use of or relfance upen such information.
NO REPRESENTATIONS, OR WARRANTIES, EITHER EXPRESS OR IMPLIED, OF
MERCHANTABILYTY, PITNESS FOR A PARTICULAR PURPOSE OR OF ANY
NATURE ARE MADE HEREUNDER WITH RESPECT TO THE INFORMATION SET FORTH
HEREIN OR TO THE PRODUCT TO WHICH THE INFORMATION REFERS,
ik itk ok ok ok ik ok bk b A
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_ CE) 3} 5
Material Safety Data Sheet "

Wysndaits, Michigen ay1s2 Emergency Telephone (313) 281-0930

o

SECTION | — PRODUCT IDENTIFICATION

Product . . W
“ompamhe A OMINLYS

O 2226/2754F | | Gectellon e— Alkaline Etchant for Aluminum

SECTION It — HAZARDOUS INGREDIENTS . . . . .

CAS Number Chamical Component % TLY (Units) Hmrd Dcu

1310-73-2 Sodium hydroxide | >85 R mg/mj COrros*ve to eyes,
skin and mucous
membranes.

SECTION Ili — PHYSICAL DATA

. . rance___ . .
_ 3\0( Solid tiquid :npmor White, granular beads with no odor
 Mic Gravity - _ pH at 25°C
Bulk density 62 lbs/ft3 LA,
° Solubility in Water Fr&ez};ng Point
Complete il
Percent Voiﬂg&g éby weight) z!:gms

"SECTION IV = rme AND EXPLOSIVE HAZARD DATA :
Flash Point (method) h . Flammable . _ LFL UFL
‘ T Net. tible ~ - jlimits - _N/A- - : :

Not a fire hazard. Water fog.

' Extinguishing Media

Special Fire Hazards and Equipment Required Forms corrosive caustic soda solutions. Avoid
contact with skin. Although this product is not combustible, good fire-
fzghta.ng practice dlctates the use of self-contalned breathing apparatus and

: SECTION V — REACTIVE HAZARDS
Product ’ Hazardous Wil Not Occur
Stable " Yesg Unstable at __— *F =_"C Polymaerization None pLaOce s

Canaltions. acids as violent reaction will occur.
Add slowly ‘to water to ‘prevent’ generatlon of localized ‘heating and’
a%ger.mg. Use plastic scoop for removal from drum.
ncompatibliity DO ROTL WiX with acids, IJammable Ilquld?,, organic halogens or So:it -

g‘ teriais 1o Avolqy €t2ls. Hydrogen gas and'severe corrosion will occur if solutions
concentrated product contacts aluminum.

Hazardous

None known.



ALUMINUX

SECTION VI — HEALTH HAZARDS

Zres Corrosive. Causes severe burns, possible Jjrreversible eye damage, or

irritation.
. Corrosive. Causes gsevere burns or irritation.

- POISON. CORROSIVE. May be fatal if swallowed. May cause esophogical
ngestion or gastric perforation. Causes severe burns to mouth, throat and
mucous membranes.
nhalation May cause moderate to severe pulmonary irritati T
X . - reshoid Limit Value
if mist or dust is inhaled. 2 mg/m3 for NaOH

Principal Routes of Absorption ) . . .. )
-pflirect contact with skin or eyes. Ingestion or inhalation of liquid or mis-

Acyte Effects of Qverexposure ] L.
Corrosive. Causes severe irritation or burns,

" Chronic Effects of Overexposure
. None known.m. .

FIRST AID PROCEDURE—~NEVER GIVE FLUIDS OR INDUCE VOMITING IF PATIENT IS
UNCONSCIOUS OR HAVING CONVULSIONS. CALL A PHYSICIAN. '
€ [ en € . n
Eyes lower eyelids should be raised to insure complete removal of caustic soda.
Get prompt medical attention.
skin Flush immediately with water while removing contaminated clothing and
ghoes. Get prompt medical attention. Launder clothing before reuse.
ingestion, If 6wallowed, rinse mouth with water. Drink large amounts of water or
milk. DO NOT induce vomiting. If patient vomits, rinse mouth and repeat

grinking water. Get medical attention. _
Remove to fresh air. If not breathing, give artificial respiration,

preferably mouth-to-mouth. If breathing is difficult, give oxygen.
, Get medical attentinn

SECTION VIi — NORMAL HANDLING PROCEDURES

f’“;fa“é:?“s lobetaken gtore in a dry area away from acids. Keep container closed
" Handling and Storage. yhen moving or not in use. KEEP OUT OF REACH OF CHILDREN.
Wash thoroughly after handling or using product. Add slowly to water with

tnhalat

Protective Equipment . . . Ventilation Requirements Mechanical to main-

5-9-'-;--Gogsafgi;s;-i-iggigshzeld~ox. side-ghield. .. taih¥2 ' mg/m¥ TLV: ~ Wear NIOSH

Gloves Rubber or caustic resistant. approved alkaline cartridge respiratce
. Other Clothing to prevent skin' contact. Eye |[iD areas where mist or dust exceed

Zorrosive Action on Wash 1T area OI use. COIrosive a inum, Copper, §§, tin

Materiais and other soft metals. May remove paint and organic coatings.

SECTION Vill — SPILL OR LEAK CONTROL PROCEDURES

Steps 10 be taken in ¥ OIMS COrrosive liguid in water. SWeep up and Store 4in a metal

oase of Spils. container. Dissolve in water and neutralize with dilute acids or
carbon dioxide. Discharge neutralized solution to sanitary sewer or bury
in chemical landfill. Consult local environmental regulations. Wash spill

Waste Disposal area thoroughly. Liguid waste solGEtion 18 strongly alkaline.

Methods Neutralize to a specific pH with dilute acid before disposal to sewer.
Consult local regulations. Alkaline sclutions are taxic to fish and

t wildlife. Do not discharge to lakes, streams or ponds. ' '
e

above information l; delieved (o be accurate and discloses the known hazards for this Product as of this date. No additionai warranties are made.

LR Yy
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NO. 4
MATERIAL SAFETY DATA SHEET I
. ] CORPORATE RESEARCH & DEVELOPMENT
120 ERIE BOULEV ARD _ Revision B
SCHENECTADY, N.Y. 12305
DATE march 1983
SECTION |, MATERIAL IDENTIFICATION
MATERIAL NAME: -BORIC ACID -

OTHER DESIGNAITONS: Orthoboric Acid, Boracic Acid, Hydrogen Borate, H_BO_,
GE Material D4A6,. CAS #010 043 353
MANUFACTURER: Available from several suppliers, including:

Kerr-McGee Chem. Corp. Ashland Chem. Co.

Kerr-McGee Center P.O. Box 2219
Oklahoma City,

U.S. Borax & Chem. Co,
3075 Wilshire Blvd.

OK 73125 columbus, OH 43216 Los Angeles, CA 90010
SECTION 11. INGREDIENTS AND HAZARDS %% HAZARD DATA
Boric Acid ca 10D

No TLV Established*

Infant, Oral
*Control as a Nuisance_Particulate has been

3 LDLo 934 mg/kg
recommended: 10 mg/m” total dust, or 5 g /m Man, Inhalation
respirable dust. TCLO 22 mg/m3
Animal studies (dog and rat) have shown infertility (10-yr intermittent)
and damage to testes can result from acute or chronic

Toxic glandular
ingesticn of boric acid.

Evidence on reproductive

effects
toxic effects in humans is inadegquate. Rat, Oral
LDso 2660 mg/kg
SECTION l1l. PHYSICAL DATA
Vapor pressure, 21C, mm Hg ~-- 15 (due to vater)

Specific gravity, 20/4C =——«v- 1.435 ’
Solubility in water, g/100g € 0OC -

------- 2.6 PH @ 20C, 1% aqueous soln -—-- ca 5.2
. € 20C =—=——em—e- 4.9 4% aqueous soln ---- ca 3.9
B € 100C ~==——=—= 28 Molecular weight —=————e—ceae 61.84
Melting point, deg C 170-180

Appearance & Odor: Colorless crystals or a fine or granular white powder. No odor.

SECTION IV, FIRE AND EXPLOSION DATA
Flash Point ond Methed
Non=-combustible

] Lower Upper
Flammabiliry Limits in Air

Avtgignition Temp.

Extinguishing media: Use that which is most appropriate for the surrounding fire.
acid does not support combustion and is non-combustible. Material decomposes on
heating, giving off water {see Sect V):; used as fire retardant.

Boric

- et

SECTION V. REACTIVITY DATA

This is a stable material in closed Containers at room temperature under normal storage
and handling conditions. It does not polymerize.

A weak acid. Loses chemically combined water upon heating, forming metaboric acid (HBO )
at 100-105C, then pyroboeric acid (HzB4O7} at 140-160C, and at higher temperatures, boric
anyhydride (B_0_).

Reacts with baslc materials such as alkali carbonates and hydroxides to form borate salts
A mixture of potassium amd boric acid may explode on impact. Mixture with acetic anhydride
can react violently whef heated to 58-60

I1f moisture is present boric acid car be corrosive to iron.

opyright ¢ 1 rercl Electric Co.
GENERAL &3 ELECTRIC Copyright £ 198 3by Ganerol Hectric C
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NO.

.SECTION VI. HEALTH HAZARD INFORMATION TLV None establighed (See Sect II)

Excessive inhalation of dust can cause jirritation to mucous membranes of the respiratory
tract. Not significantly absorbed through intact skin. Readily abgorbed through damaged,
abraded and burned skin, or open wounds and areas of active dermatitis when exposed to
dry materials or aqueous solutions. lngestion Or absorption may cause nausea, vomiting,
anuria, erythematous lesions on skin and mucous membranes, abdominal cramps, circulatory
failure, and coma. Chronicexposures may cause dry skin, eruptions, and gastric disturb~
ances. Poisoning can be acute or chronic. Adult acute fatal dose reported at 5 to >30g

FIRST AID: (moderate to slightly tgoxic)

Eye Contact: E‘lush thoroughly with running water for 15 min. including under eyelids.

Skin Contact: Remove grossly contaminated clothing under safety shower. Flush affected

area well with water.

Inhalation: Remove to fresh air. Regtore and/or support breathing &s required.

Ingestion: If conscious, rinse mouth with water. Give several glasses of water to
drink to dilute. Induce vomiting. '
Seek medical assistance for further treatment, observation and support after first aid.

SECTION VII. SPILL, LEAK, AND DISPOSAL PROCEDURES

Provide adequate ventilation. Clean-up personnel need protection to avoid inhalazion of
dust. Xeep airborne particulate at a minimum when sweeping up. Collect solid spills
and place in appropriate .containers for reclaim or disposal. Liguid spllls can be

absorbed with inert solid. Residue -and traces can be flushed to sewer with high dilution]
DISPOSAL: Reclaim dry material for salvage or reuse. Unsalvageable waste may be buried

in approved landfill. (Note that this material can have herbicidal properties.)
Follow Federal, State, and Local regulations.

SECTION Viil. SPECIAL PROTECTION INFORMATION

Provide sufficient ventilation in the workplace to keep airborne particulate at a low lev—
el. pust respirators should be available for dusty conditiens.

Use protection {(rubber gloves, aprons, etc)} appropriate for work situation to minimize ski

contact. Avoid eye contact by use of chemical safety goggles where dusty conditions UT

occur or solution splashing is possible.'

Provide periodic medical examinations to those regularly exposed to boric a.c:.d with
‘emphasis on liver and kidney functiomn.

Eyewash stations and safety showers should be access:.ble to areas of 1arge quantity -use or
handl:.ng especially if splashing is possible.

SECTION 1X, SPECIAL PRECAUTIONS AND COMMENTS

Store in closed containers in a cool, dry, area. Storate bins should have a 60° sloping
cone bottom with provision to prevent ingress of water. Carbon steel or aluminum con-
tainers are suitable for this dry storags. (Stainless steel needed for moist conditions.]

Use good housekeeping practices to prevent accumulation of dust and follow sound cleaning
technigues that will keep airborne particulate at a low level.

Aveoid breathing dust. Do pot ingest. Avoid contact, especially when skin is cut or
abraded or active dermatitis is present. Wash hands and face before eating, drinking or
smoking after handling "this material.

DATA SOURCE(S) CODE: 1,4~11,14,25,26,34,37,48,4%
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MATERIAL SAFETY DATA SHEET

{(ABPROVED BY THE U.S. DEPARTMENT OF LABOR AS - 'fessentially similar’” to farm QSHA-20)

¥

Dow 2

purpose. Use or dissemnation of eil or any parr of this informatian for any ather puipess may 1esvll in 3 wialarian of law or con

Informatian an this {orm is furmshed salely for the purgase of complioncs with the Qccupational Salety and Health Aot of 1970 ond shall nat be used lor any other

shitute greunds lar lagal acrian,

Sectian 1 NAME & PRODUCT

MANt.JFAc'ruRER‘s ™HAME CITY STATE, ZIP CODE _ EMERGENCY PHONE NO.- 24 HOUR
DOW CHEMICAL U.S.A. MIDLAND, MICHIGAN 48640 517 - 636 - 4400
OATE THIS FORM WRITTEN FREPAREDT 8Y (Signature) ’

Janpnary-3,-1924 | % ‘ﬂ’: /‘J

~TRADE HAME SYNONYMS

. CHLOROTHENE® VG Solvent

T e

Section 2 INGREDIENTS

TLw

Curaral

%

.

1,1,1-Trichloroetha Mini
s ric e 7’7“63 (Minimum)
7

2/10 A ; ey } éo @f‘?f}/’ﬁq’d

- On—07—-SS5k . s .
CA S P90 (Not a specification value)

94 . 9350;

L M

Section 3 PHYSICAL DATA

BOILING POINT CF.) 165 (74°C) SOLUBILITY IN WATER 0.7 gm[lﬂ_ogm_@lic
VAPOR PRESSURE {mmHgat 20°¢) 100 SPECIFIC GRAVITY (H9Q = 1) 1.321 @ 25/25°C
_ VAPOR DENSITY (aie = 1) 4.55 % VOLATILE BY YOLUME 100 {(essentially

APPEARANCE Coloriess liquid

Section 4 FIRE AND EXPLOSION HAZARD DATA

FLASH POINT {AND METHOD UsepD) FLAMMABLE LIMITS (STP IN AIRI@ 25°C

None °fF T.O.C., T.C-C-, cC.0.C. L. F. L. 80 ’U.F.L. 10.5
€ XTINGUISHING WATER ' ALCOHOL DRY e
MEDIA ~ @ FOG BFOAM FOAM Dco; CHEMICAL

SPECIAL FIRE FIGHTING PROTECTICN EQUIPMENT AND HAZARDS

Self-contained respiratory equipment. Not considered a flammable liquid

hazard under normal industrial use conditioms.

Section 5 REACTIVITY DATA

CONDITIONS-TO AVOID -

__ - STABILITY _
. . -(NORMAL CONDITHONS). =il LLames, 1ding 5 Or otr
S ———F- 1 - 4.which-induce thermal decomposition. .
¥ | sTaBLE "UNSTABLE ST - ; ; .

i

Open flames, welding _a_rcs oi:‘othéf_.hi,'gh _tempe;‘ratﬁz_ig sourc:

MATERIALS TO aAvOIiD

: OXIDIZING
INCOMPAT- @v«!ATER DACID DBASE DCORROSIVE MATERIAL

lB'LlTY OTHER .
*Slow hydrolysis produces corrosive acid.

FAZARDOUL DECOMPOSITION PRO el R
O0pen Elames an weqfélng arcs can cause thermal degradatio

n with the evoluti

of hydrogen chloride and very small amounts of phosgene and chlorine,

COMDITIONS TO AV3ID
HAZARDOUS MAY
POLYMERIZ- OCCUR
ATION WiLL NOT
X | occun

Sectian 6 SPILL OR LEAK PROCEDURES

STEPS TO BE TAKEM IN CASE MATERIAL IS RELEASED OR SPILLED

Use proper protective equipment. Small leaks: Mop up, wipe up, or scak up
immediately. Remove to out of doors. Large spills: Evacuate area. Con-
tain liquid; transfer to. closed metal containers. Keep out of water supply

DISPOSAL METHOD

Send solvent to a reclaimer. In some cases it can be transported to an are
where it can be placed on the ground and allowed to evaporate safely. Refe
to Chemical Safety Data Sheet SD-90, Manufacturing Chemists Association,

1825 Connecticut Avenue, Washington, D.C. 20009.




CELORQTHENE VG Solvent
MATERIAL SAFETY DATA SHEET (cowr, . et 10

HEALTH HAZARD DATA

Section 7
2&STION
. Very low toxicity. LD, (laboratory animals) ranges from 8.6 to 14.0 g/kg.
Based on these data it is estimated that the lethal dose for a 150 pound

Persop is estimared between ¥ to one pint.
YE CONTACT

Mild irritation, but essentially no corneal injury.

SKIN CONTACT

Short contact - no irritatiom. Prolonged or frequent exposure - minor
irritations. If confined to the skin - up to moderate irritation, even
a _hurn

-

Very low. LD_ (rabbits) - 24 hour exposure - greater than 1.5 g/kg.

INFALATION

TLV: 350 ppm (1972)

EFFECTS CF OVYEREXPOSURE

Anesthetic effects - may occur in the range of 500 to 1000 ppm.

JSove |EYES AND SKIN: Flush eyes with plenty of water. For both CEVER GIVE
w eyes and skin get medical attention if irritation or injury FLUIDS OR
AeLysy |develops. TINHALATION: If breathing stops, give artificial INOUCE
Ywrw  |respiration. Get medical help. Remove to fresh air; keep VOMITING
S| FLowinG | yarm and quiet until recovered. INGESTION: Induce vomitimg. | "T*¥
ol "“TE% |call a physician immediately. No specific antidote known. cous or
- Treat symptomatically.* CAUTION: with some solvents, drink- HAVING
. e ing alcohol shortly before, during or after exposure may cause | convusioss
i w lundesirable effects.

Sectian 8 SPECIAL PROTECTION INFORMATION

VENTILATION

Limit-concentration.in air to TLV. : : - :
RESPTWATORY FROTECTION Specily wewBa]ow 350 ppm - none. - Respiratory protection required
- in the absence of environmental control. For levels-up. to.2%- for %-hour or -
- :.less, a.suitable Full face mask. with organic canister-should-be used.  Above - ..
- 2% and for emergencies, use a self-contained breathing apparafus.. - ' -

PROTECTIVE CLOTHING

No special protective clothing needed.

EYE
CHEMIC AL
~ PROTECTION D:EZ&?E:C"”i?ﬁEJJTGs"'S?Eﬁ.ELos aT:E;rogl}.tﬁsalﬁas Dwoa KERS GOGGLES
ornen Eye wash stations and safety showers should be
GAS TIGMT GOGGLES . .
Doa EQUIVALENT @ readily aval,lable .

Section 9 SPECIAL PRECAUTIONS OR OTHER COMMENTS

FPRECAUTIONS TO BE TAMEN IN MANDLING AND STORING

Handle with reasonable care. Avoid breathing vapors. Store in a cool dry
place.

ANOTE TO PHYSICIAN: Overexposure to many of the chlorinated solvents especially
‘€ accompanied by anoxia, may temporarily increase cardiac irritability. Main-
.ain adequate oxygenation uritil recovery. Avoid sympatomimetic amines, such
as epinephrine, which may precipitate arrhythmias.
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' HEALTH HAZARD REPORT [ Medical Department Superintendent, 719-A
O N LwokfE ~ 22348
SAFETY ENGINEER ARE A
I'to DATE
1. 7.8 MEdich s n : ?Lé/_'?é
REF
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INDUSTRIAL HYGIENIST %27/ 7 ME At/ictpu
DATED CORIGINATOR

Bidg 735-A, Ext 2652

As required by SRP Safety Manual ltem 31, the material referred to in the referenced requisition/request has been
reviewed for potential health hozards with the following conclusions:

E No special precautions are needed other than those usuclly required for this type of material. See comments.

[ Special precautions are required for use of this material. . Appropriate references and/or Data Sheets contain-
ing recommended proctices are furnished with this form. '

[] This material presents on extreme hazard. Cancellation of the order is advised. Alternatively, if use of this
material is essential, a meeting of all interested groups must be held to develop safe handling procedures.

See comments,
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MATERIAL SAFETY DATA SHEET
4-Extrome <c”

 abetarnte o’o No: 2415 Rev. No.: 2 ' ManVi"e

Date Prepared: 03/27/85

MEPA FIRE HAZARD SYMEOL!
See NFPA 704 lor detailed sxplanation.

=PRODUCT - IDENTIFICATION

Trade Namelsi *CELITE &

Generic Name: NATURAL  DPATOMACEOUS EARTH . CAS #: 7631-86-9
Chemical Name: SILICA Formula: §40,
Manufacturer: MANVILLE INTERNATIONAL CORP Telephone: (303)978-3120
Address: P.0. BOX S108 Emergency:
City: DENVER State: CO Zip: 80217

PRODUCT :INGREDIENTS

' PEL and TLV
INGREDIENT NAME CAS NUMBER | % {exceptrss noted)
NATURAL DIATOMACEQUS EARTH-AMORPHOUS SILICA 7631-86-9 >g7 | 2.00 mg/m?
CRYSTALLINE SILICA-QUARTZ 14808-60-7 <3 I(?ESP-II;ABLE QUARTZ
OSHA

Appearance and Qdor: FINE GRAY POWDER, NO ODOR.

‘Boiling Point NA Evaporation Rate { = 1) :NA
Vapor Prassure: NA Specific Gravity lwater = 11: 2.3
Watar Salubility (%} : NEGLIGIBLE Melting Point: ND '
Vapor Density (Air=1: NaA % Votatile by Volume: NIL

FIRE /AND:EXPLOSION:DATA i
Flash Point (Method) : NONFLAMMABLE NFPA Flammable/Combustible Liquid Classification: Na
Flammable Limits: LEL: % UEL: NA % Auto—lgnition Temperature: NA
Extinguishing Madia: NA

Unuswval Fire or Explosion Hazards: NONE

Special Fire—Fighting Proceduras: NONE

Summary: RESPIRABLE OUST FROM THIS PRODUCT WILL TYPICALLY CONTAIN UP TO 3% FREE CRYSTALLINE SILICA
(QUARTZ). AS SUCH IT REPRESENTS A RISK TO THE RESPIRATORY SYSTEM.

THIS PRODUCT 15 NOT CONSIDERED A CARCINDGEN.

Meadical conditions which may ba aggravated: PRE-EXISTING UPPER RESPIRATORY AND LUNG DISEASE SUCH AS, BUT
NOT LIMITED TO BRONCHITIS, EMPHYSEMA AND ASTHMA.
Target Organisl : LUNGS

Acute Health Effects: TRANSITORY UPPER RESPIRATORY IRRITANT.

Chronic Health Effects: LONG TERM, UNPROTECTED EXPOSURE TO DUST LEVELS IN EXCESS OF THE PEL HMAY CAUSE
LUNG DISEASE (SILICOSIS). FOLLOW THE SAFE HANDLING PRACTICES SHOWN ON THE LABEL.

Primary Entry Routels) : INHALATION.

tCocwighIQ 1500, litionst Fira Protecuion Assoc, Quincy. MA 02265, This reprirtes rytersal |g not e« orne'cle 3nd officisr pldition of 1ha NFPA on the referenced su>jecl

WPrch 15 FRDfe -T's. pRif Uy N S1and3Td M it ernreiy, MU Ul - T 2800 100



CZLITE 800 ' MSDS: 2418 Rev: 2 /Pagq 2

3 V. "HEALTH HAZARDS ;- -:&':':'Sliﬁmpgm;-iofsi<maw
Inhalstion: CONGESTION AND IRRITATION OF THE THROAT. NASAL PASSAGES AND UPPER RESPIRATORY SYSTEM.

Skin Contact NA
Skin Absorption NA
Ingestion: NOT HAZARDOUS WHEN INGESTED. GENERALLY REGARDED AS SAFE BY THE FDA.

Eyas: TEMPORARY JRRITATION AND INFLAMMATION.

|_ i <:HEALTH:HAZARDS . ::C.0 :First iAld/Emetgency  Procedures
Inhalation: REMOVE TO FRESH AIR. ODRINK WATER TO CLEAR THROAT AND BLOW NOSE.

Skin Contact Na

Skin Absorptiom NA

Ingestion: Na

Eyes: FLUSH WITH COPIOUS QUANTITIES OF WATER FOR A MINIMUM OF 15 MINUTES.

'REACTIVITY :DAT.

MATERIAL IS STABLE. HAZARDQUS POLYMERIZATION CANNOT OCCUR.
Chemical Incompatibilities: HYDROFLUORIC ACID
Conditions to Avoid NONE IN DESIGNED USE.

Hazardous Decomposition Products: NONE DETERMINED.

i , _ PILLOR LEAK: PROCEDURES
Procedures for Spill/fLeak: vVACUUM CLEAN SPILLAGE. 1IF SWEEPING IS NECESSARY USE A DUST SUPPRESSANT,

Waste Management WASTES GENERATED DURING APPLICATIUN, DEMOLITION, BREAKAGE OR SPILLAGE ARE NOT
HAZARDOUS WASTES AS DEFINED BY RCRA (40 CFR PART 261). COMPLY WITH FEDERAL, STATE AND LOCAL
REGULATIONS. METHOD OF DISPOSAL-LANDFILL. RQ-N/A.

Goggles: NOT NORMALLY REQUIRED.
Gloves NOT NORMALLY REQUIRED.
Respirator: USE A RESPIRATOR SUCH AS 2M 8900 DR EQUIVALENT FOR PROTECTION AGAINST PNEUMOCONIOSIS
PRODUCING DUSTS. ’

Teee mwewuaTs EXRRAUST VENTILLATION OR DUST COLLECTION.

'L SPECIAL “PROTECTION -INFORMATION

Other: Na

Specilal Considerstions for repair/maintenance of cantaminated equipment INSURE PROPER RESPIRATORY PROTECTION.

PECIAL:PRECAUTIONS

Storage Segregation Hazard Clssses N4
: ssx  ALWAYS SEGREGATE MATERIALS BY MAJUOR HAZARD CLASS s=x
Special Handling/Storage: REPAIR ALL BROKEN BAGS IMMEDIATELY,

Special Workplace Enginearing Controls: NOT NORMALLY REQUIRED.

Other: Na

Prepared/Aevised by: KENNETH A. ROBERTS Title  MGR., ENVIRONMENTAL SERVICES

As of the date of preparation of this document, tha toregoing information is believed 1o be accurale and s provided in
good faith 10 comply with applicable federsl nd state lawis). However, no warranty of representation with raspect 1o such
information is intended or given MSD3I FORM REv. 02/13/86




MATERIAL SAFETY DATA SHEET
COESY mame.mz:  Manville

NFPA FIRE HAZARND AYMBOLT
S00 NFPA TO4 for datalioy axplanation.

e ——— e ———

|_ . . L PRODUCT IDENTIFICATION Lo Uy el _}

Trade Namels) :CELITE S0, $12, %77, S&7. 589 STANDARD SUPER-CEL
Generic Name: CALCINED DIATOMACEQUS EARTH CAS #:.61790-53-2 .
Chemical Name: SiL1Ca Formuls: 510, i
i
Manufacturer: MANVILLE INTERNATIONAL CORP. Telephone: (303)978-3120 i

Address: P 0. BOX 5108 Emaergancy:
City: DENVER State: co Zip: 80217

CAS NUMBER %

EXPOSURE LiMIT

CALCINED OIATOMACEOUS EARTH €1790-53-2 100 | 0. 45 ag/m?
CRYSTALLINE SILICA-CRISTOBALITE RESPIRASLE
’ CRISTOBALITE (OSHA)

PEL IS CALCULATED ON THE BASIS THAT THIS
PRODUCT MAY CONTAIN UP TD 10% CRYSTALLINE
SILICA (CRISTOBALITE, CAS.14464-46-1)

: ‘ T T T N PHYSICAL DATA L : ; :
Appearance and Odor: FINE PINK POWDER, NO ODOR. i

Boiling Point wNa Evaporation Rate | = 1) :Na
Vapor Pressure: Na Spacific Gravity (water = 11: 2.3
Water Solubility (%) : NEGLIGIBLE Malting Point ND
Vapor Density {Air=1) ; na % Volatile by Volyme: NIL
b R . V. .FIRE AND EXPLOSION .DATAY 4

Flash Point Mathod) : NONFLAMMABLE NFPA Fismmable/Combustible Liquid Cla:suhemorr N&
Flammable Limits: LEL - % UEL: Na % Auto-—-lignition Tempaerature: Na

Extinguishing Media: Na

Unusual Fire or Explosion Hazards: NONE

————

Special Fire=Fighting Proceduras: NONE

Summary RESPIRAALE DUST FRAOM THIS PROSUCT WILL TYPICALLY CONTAIN UP TO 10% FREE CRYSTALLINE SILICA
fCRISTIEALITIY. A4S SUCH IT REPRESENTS A RISK TO THE REPIRATORY. SYSTEM.

THIS PRICUCT IS NCT CONSIDERED A CARCINOGEN.

N'ladncal conditions which may be aggravated PRE-EXISTING UPPER RESPIRATORY AND LUNG DISEASE SUCH AS, BUT
NCT LIuMITzn TD SRONCHITIS, EMPHYSEMA AND ASTHMA .

‘rargu Organist © LUNGS

Acute Health Effects: TRANSITORY UPPER RESPIRATORY IRRITANT.

Chrsnic Heatth Effscts: LONG TERM,- UNPROTECTID EXPOSURE TO DUST LEVELS IN EXCESS OF TWHE PEL MAY ZaUSE
wulhG 2038231 (3ILIC3SIS). FOLLOW THE Safg HANDLING PRACTICES SHOWN ON ThE LABEL.

Primary Entry Routels) : INHALATICN.

¢ gt e s o




s min gatie coVpasesis ur NN R
inhalation: CONGESTION AND IRRITATION OF THE THROAT. NASAL PASSAGES AND UPPER RESPIRATORY SYSTEM. ~

Skin Contact Na

. Skin Absorptiorz N&
Ingestion: NOT HAZARDOUS WHEN INGESTED. GENERALLY REGARDED AS SAFE BY THE FOA.

Eyes: TEMPORARY IRRITATION AND INFLAMMATION.

| V. HEALTH HAZARDS C. First Aid/Emargancy Procedures -~ - -
Inhalation: REMOVE TO FRESH AIR. ORINK WATER TO CLEAR THROAT AND BLOW NOSE.

Skin Cantact: Na&

Skin Absorption: Na

Ingestionc Na

Eyss: FLUSH WITH COPIOUS QUANTITIES OF WATER FOR A MINIMUM OF 15 MINUTES,

[ e - - “NLIREACTIVITY.'DATA

MATERIAL 1S STABLE. HAZARDOUS POLYMERIZATION_ CANNOT OCCUR,
Chemical Incompatibilities: HYDROFLUORIC ACID )
Conditions to Avoid NONE IN DESIGNED USE.

Hazardous Oecomposition Products: NONE DETERMINED.

(- s VILISPHIL OR tEAK PROCEDURES R e
Procedures for Spill/teak: VACUUM CLEAN SPILLAGE. 1 SWEEPING 13 NECESSARY USE A& DUST SUPPRESSANT.

HAZARDOUS WASTES AS DEFINED BY RCRA (40 GCFR PART 261). COMPLY WITH FEDERAL, STATE AND LOCAL

. Waste Management WASTES GENERATED DURING APPLICATION. DEMOLITION, BREAKAGE OR SPILLAGE .ARE NOT
REGULATIONS. METHOD OF DISPOSAL-LANDFILL. RO-N/A.

Goggles: NOT NORMALLY REQUIRED.

Gloves: NOT NORMALLY REQUIRED. :

Respirator: USE A RESPIRATOR SUCH AS IM 9800 OR EQUIVALENT FOR PROTECTION AGAINST PNEUMOCONIOSIS
PRODUCING DUSTS.

Vantilation USE ADEQUATE EXHAUST VENTILLATION OR DUST COLLECTION.

VIIL ‘SPECIAL PROTECTION INFORMATION .

Other: NA

Special Considerations for rcpairlmainteuauce.of contaminated equipment INSURE PROPIR RESPIRATORY PROTECTION.

s TR : X.'SPECIAL PRECAUTIONS 7"
Storage Segragation Hazard Classess Na

ss=x ALWAYS SEGREGATE MATERIALS BY MAJOR HAZARD CLASS =s»
Special Handling/Storage: REPAIR ALL BROKEN BAGS IMMEDIATELY.

Speclal Workplace Engineering Controls: NOT NORMALLY REQUIRED.

Othear: Na

! .
i Prepared/Revised by: KENNETH A. ROZERTS Title:  MGR.. ENVIRONMENTAL SEZRVICES

As of the date of preparauon of ths cocument the foregzwng wformation is beheved to be accurate and is orowded .n
good faith to comply with applicible federal and slate lawls) However, no wWarranly or represantation with respect to sucn
information is intended or given

L2318
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MATERIAL SAFETY DATA SHEET

NATURAL DIATOMACEOUS
GENIUM PUBLISHING CORPORATION EARTH
1145 CATALYN STREET

SCHENECTADY, NY 12303-1836 USA
(518) 377-8855 GENIUM PUBLISHING CORP.

Date September 1980

SECTION I. MATERIAL IDENTIFICATION Reviewed: February 1982

MATERTAL NAME: NATURAI, DIATOMACEOUS EARTH

DESCRIPTION: Submicroscopic siliceous skeletons of prehistoric diatoms.

OTHER DESIGNATIONS: Diatomite, Amorphous Silica, Kieselguhr, Silicon Dioxide, 5103,
GE Materials D4E13 and D4E16 (natural grades), CAS {#061 790 532

MANUFACTURER: Available from several suppliers, including:

Johns~Manville Sales Corp., Ken Caryl Ranc Grefcs, Inc., 3450 Wilshire Blvd.
Denver, CO 80202 Phone: (303) 979-1000 Los _Angeles, CA Phone: (213)381-508L
CELITE (Natural Gradeg) DICALITE (Natural firades) o e
SECTION 11. INGREDIENTS AND HAZARDS X HAZARD DATA~
iatomacecus Earth (Natural)with ca hZéfﬁgaTﬁg;Qture* ca 100 | 8-hr TWA 1.5 mgf53**
Composition (Si0p) . z Resp. Mass Total Mass (Respirable Mass)
S > 3 3
uggggous flica <9§ B.Tg/m 8- o /m
Cristobalite Trace 0.05 0.15
Tridymite Trace  0.05 0.15

_*May contain small amounts of oxides of potassium, calciuf,
aluminum and .iromn, depending on ore source; 3-4% combin H20

*%ACGIH 1981 TLV. The current OSHA standard for amorphous ] Rat, Oral
.si1lica and natural diatomaceous earth is 20 mppef or ' LDsg 3160 mg/kg
80/% quartz content mg/m>. )

SECTION II11. PHYSICAL DATA

Boiling point, at 760 mm Hg, deg C - 2230 Softening point, deg C ~——=m—=— 1427

Solubility in water insoluble Melting point, deg € =~-——=——=—— 1710

Density = 2.2 Molecular weight -—--——+~——=m—— 60.09
Particle size, microns -——————==—— <10

l4ippearance & Odor: Light gray or buff colored powder {also supplied in the form
of blocks or bricks); odorless.

SECTION 1V. FIRE AND EXPLOSION .DATA LOWER | UPPER
Flash Point and Method Autoignition Temp. { Flammability Limits In Air
N/A ]

rExtinguishing Media: Use media appropriate to surrounding fire,
This material is noncombustible, but avoid generating airborme dust.
When heated to extreme temperatures, it can crystallize or melt ‘into a glass.

YFirefighters may need respiratory protection under dusty conditioms.

SECTION V. REACTIVITY DATA

Material is stable under ordinary circumstances. Does hot polymerize.

Reacts with hydrofluoric acid to produce toxic silicon tetrafluoride gas and withXenon
hexafluoride to produce explosive xenon trioxide, Heating with alkall carbonates can
produce 2 vigorous reaction; vhen et and Meitepiosivels with cnisbine’triffuSiide.
It can absorb up to 4 times its weight in water, and when finely divided, is soluble in
strong or molten alkalis.

When heated to high temperature, as in caleining (especlally in the presence of alkaline
flux), this marerial forms crystalline silicas, gristobalite and tridymite, both of
which are very active in causing silicosis when inhaled.

Copyright © 1984 Cenlum Publishing Corporstion

Any commercial use without publisber's gpecifit permissiog ls problbited. GENIUM PUBLISHING
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MATERIAL SAFETY DATA SHEET .
FEBRUARY 1, 1985 ILLINOIS MINERALS CO0.

2035 WASHINGTON, CAIRO, ILL. 614

EEEEEEEER s-coion | IDENTIFICATION OF wareniaL TN

CHEMICAL NAME OR COMPQOSITION N HMIS
fw’wr phowr Silrcor NPCA RATING
“SILICON DIOXIDE — MICROCRYSTALLINE : . L Health .
i i Flammability @
TRADE NAME & SYNONYMS 1248 2:2‘ Etgﬂ%g Reactivity o
IMSIL A-108'® 1160 AiR FLOATED Personal E
IMSIL A10® 64 AIR FLOATED Protection
IMSIL A.15® . 250 AIR FLOATED
IMSi. A-25® 200 - AIR FLOATED _
CHEMICAL FAMILY MOLECULAR FORMULA
OXIDE : " 8i0p

SRR < cvion | — SIGNIFICANT COMPONENTS AND CONTAMINANTS | ]

PERMISSIBLE s:.r:g:rﬂT DOoT
CAS NO. _ COMPONENT _PERCENT EXPOSURE | cyeosure | HAZARD
umIr LIMIT
‘ Non-
14808-60-7 SILICON DIOXIDE : 99.5+ O0.1mg/m3 | —eeee- Hazardous

SECTION Il — PHYSICAL DATA

PHYSICAL CHARACTERISTICS

WHITE, ODORLESS POWDER

BOILING POINT FREEZING POINT SPECIFIC GRAVITY (WATER=1.0)
NA NA 265
VAPOR PRESSURE [mm OF MERCURY) pH -
_ 65-7.0
NA
VAPOR DENSITY {AlIR =1) SOLUBILITY IN WATER :
NA INSOLUBLE

St DTG Rl SECTION IV — FIRE AND EXPLOSION HAZARD DATA i T E
FLASH POINT (SPECIFY METHOD} FLAMMABLE (EXPLOSIVE} LIMITS (PERCENTAGE BY VOLUME]

LOWER EXPLOSIVE LIMIT UPPER EXPLOSIVE LIMIT
NA NA NA
FIRE EXTINGUISHING MEDIA NA
SPECIAL FIRE FIGHTING PROCEDURES NA
UNUSUAL Elﬂl-E ANDG EXPLOSION HAZARDS NA

*Warning - Chronic Health effect possible - Inhalation of silicadust may cause delayed lung
injury/disease (Silicosis). Take appropriate measures to avoid breathing dust. For further
informatian please refer to “Guidelines for handling of Silica Dust” provided upon request,



TOXICITY

M SECTION V — HEALTH HAZARD DATA

NON—TOXIC
ACU
e NOT APPLICABLE
EFFECTS
oF
OVERExPOsuRe | CHRONIC

PROLONGED OVEREXPOSURE BY INHALATION MAY CAUSE DELAYED LUNG INJURY.

EMERGENCY AND FIRST AID PROCEDURES

EYES: FLUSH WITH WATER OR QTHER SUITABLE LIQUID

GENERAL REACTIVITY

STABLE — INERT -

INCOMPATABILITY (MATERIALS TO AVOID)

HYDROFLUOQRIC ACID

HAZARDOUS DECOMPOSITION PRODUCTS

NONE

HAZARDOUS POLYMERIZATION CONDITIONS TO AVOID

NONE NONE KNOWN

secTioN vil — spiLL/pisposaL reauiReMeENTS (NG

STEPS TO BE TAKEN IN CASE MATERIAL !S RELEASED OR SPILLED

NOT CONSIDERED A HAZARDOUS WASTE UNDER FEDERAL RCRA REGULATIONS

WASTE DISPOSAL METHOD

VACUUM, SWEEP OR FLUSH FOR NORMAL DISPOSAL

CONTAINER DISPOSAL

NORMAL METHOD FOR NON—HAZARDOUS WASTE

RN <~ 70N Vil — SPECIAL PROTECTION INFORMATION (SPECIFY IN DETAIL) [CHRERRI

EYE PROTECTION

GLOVES
NOT NECESSARY BUT RECOMMENDED NOT NECESSARY

RESPIRATORY

APPROVED RESPIRATOR FOR DUSTS RECOMMENDED FOR CONCENTRATION ABOVE TLV

VENTILATION

‘ OTHER
ADEQUATE FOR DUSTY ENVIRONMENTS NPCA — HMIS CODE E

{ SECTION IX - SPECIAL PRECAUTIONS

NONE

B s=cTion X — SHIPPING REGULATIONS (D.O.T. NOMENCLATU_

PROPER SHIPPING NAME

ILLINOIS MINERALS COMPANY MICROCRYSTALLINE SILICA

HAZARD CLASS

TYPE OF PACKAGING LABEL
NA NA NA

PLACARD

MARKING
NA NA EXEMPT NA




(618) 734-4172

¢ GUIDELINES
FOR SAFE HANDLING
OF SILICA DUST

ILLINGIS MINERALS CQ.

2035 WASHINGTON, CAIRO, ILL 62914

INTRODUCTION

- These guidelines are provided to inform our customers of the potentially harmtuyl
health effects and the increase of risk of disease caused by the inhatation of any
crystalline silica dust. The medical and scientific evidence suggested that as the
amount and/or duration of silica dust inhalation increases, the risk of serious
respiratory disease also increases. While lllinois Minerals is not in a position to agree
or disagree with the various scientific and medical studies, we do believe that various
precautions will minimize the risk associated with silica dust inhalation. These
guidelines also provide information which may assist you in the implementing,
monitoring and evaluating of your own industrial hygiene and dust control programs
to minimize potentially harmful exposures. While Illlinois Minerals cannot assure that
these procedures will eliminate risk, they should tend to reduce the risk.

HEALTH EFFECTS

The prolonged inhalation of dusts containing crystalline silica may result in the
development of a disabling lung disease known as silicosis. This is a chronic condition
brought on by the entrapment of very fine silica particles in the aveoli of the lung
causing scaring tissue or nodules to form over time. The accumulation of nodules will
eventually cause the lungs to lose a portion of their ability to transfer and absorb
oxygen, thus, resulting in lessened physical abilities. Chronic silicosis, generally is
produced 5-20 years after the chronic silica inhalation. In addition to causing silicosis,
the-inhalation of silica dust can otherwise weaken the lungs and their natural cleans-
ing process. As a result, the inhalation of silica dust may be a contributing factor
leading to other respiratory diseases. Also, it has been generally stated that the dura-
tion of dust inhalation is of extreme importance. Persons who for many years have
continuously inhaled silica dust have a greater likelihood of contracting a silica
related disease. Those who only intermittently inhale the dust have less risk of injury.
In_addition, those persons who smoke will increase the risk which otherwise exists.




THRESHOLD LIMIT VALUE (TLV)

TLV's or Threshold Limit Valve of mineral dusts are time weighted average concen-
trations considered permissible for exposures of eight hours per day, five days per -
week that are published by the American Conference of Governmental Industrial
Hygienists (ACGIH). Most of these values have been promulgated as Permissible
Exposure Limits (PEL) in the OSHA Standards. :

These values have been obtained from laboratory studies on animals. They are
reviewed annually and changed as necessary on the basis of experience. Copies of
TLV's may be obiained by writing to: '

American Conference of Industrial Governmental Hygienists
U.S. Public Health Service
P.O. Box 1937
Cincinnati, OH 45201

The current OSHA Permissible Exposure Limit (PEL) for respirable crystclliﬁe silica
dust is 10mg/m3 divided by the percent free silica plus two, averaged over an 8 hour
work shift.

VENTILATION

The primary means of controlling airborne dust is through use of proper ventilation.
For detailed information, refer to the ACGIH publication, “Industrial Ventilation, a
Manual of Recommended Practices.”

PROTECTIVE EQUIPMENT

Respiratory protection should be used by personnel working in dust environments.
A combination of both proper ventilation and respiratory protection would tend to
eliminate most risks.

For details on use of respirators, refer to the ANSI standard, z88.2-1969 “Practices
for Respiratory Protection.”

At locations where dust levels may exceed PEL's, a NIOSH approved half face piece
respirator can be used for exposures up to 10X PEL. For exposures up to 100X PEL, use
full face piece respirator with replaceable dust filter. Higher exposures need an
approved air supply respirator.



U.S. DEPARTMENT QF LABQOR
Occupational Safety & Health Administration

MATERIAL SAFETY DATA SHEET

SECTION |

MANUFACTUAER'S MAME

EMERGENGY TELEFMONE NG,

FISKE BROTHERS REFINING CO. : ) (419) 691-2491

AQQAESS (Yumber, Sirees, Ciiys Staie, and ZIP Cada)
P. Q. BOX 8038, STATION A, 1500 OQAKDALE, TOLEDO, OHIO 436Q5

e

CHEMICAL NAME AND STNQNYMS . TRADE NAME AND SYNQNTMS
) ISXE'S 604 HOT DIE LUBRICANT
CHEMICAL FAMILY foAMuLA Luoricacing oLl tnicrened witil,
i ORGANIC HYDROCARBON k norganic thickener olus graphite.aluminum
DOwCcaer
SECTION 1 HAZARDOUS INGREDIENTS
TLY TLY
PAINTS, PRESERYATIVES, & SOLYENTS S | (Unirsl ALLOYS AND METALLIC COATINGS R | (Unired
PIGMENTS SASE METAL . v
CATALYST ALLOYS
VERICLE METALUC COATINGS
SOLVENTS FILLEA METAL '
PLUS COATING CR COARE FLUX
AQDITIVES OTHERS
OTMERS
LY |
HAZARDQUS MIXTURES OF OTHER LIQUIDS, SOLIOS, OR GASES X | (Unaita)
NON~HAZARDOUS

SECTIONIIl  PHYSICAL DATA

BOILING POINT (82

NON-MELT | SPIcCIFiC GRAVITY (M 021}

WAPQA PRESSURE {mm Hg.)

PERCEMT VOULATILE
8Y VOLUME %)

VAPOA CENSITY (AIRZ1)

§VAPCRATION RATE
1 : =1}

SQLUBILITY IN WATEA

-NIL

APPEAAANCE ANO OOQR

SILVER COLOR -~ BLAND ODOR

SECTION IV FIRE AND EXPLOSION HAZARD DATA

FLASH PQINT (Matnod vieal

! Jai

' §00Q°F. CoC l FLAMM.ABLE LIMITS { Let

EXTINGUISHING MEQHA

CO4 WATER MIST FOAM

SPECIAL FIRE FIGHTING PROCEQURES

AS WITE OIL PRODUCTS

UNUSUAL FIAE AND EXPLOSION HMAZARQS |

NOME

PRINTEQ 1M

Ui




SECTION V HEALTH HAZARD DATA

THAESAOLD LIMIT VALUE

-

EFPECTS OF OVEREXPOIURE

IMEAGENGCY ANQ FIAST A0 AROCEOUAES
. EXTERNAL - NORMAL GCOD HYGIENE

INTERMAL - CONSOLT A PHYSICIAN ~

SECTION VI REACTIVITY DATA

STASILITY UNSTASLE CONQITIONS T3 AVQID
STASLE X
INCOMPATASILITY (Materials to avaid) . -—

HAZARCOUS QECOMPQSITION PAOTUCTS

Lo t
" oous MAY QCCUA COMOITIONS TO AVOIDR 3

FOLYMEAIZATION

wILL NOT QCCUR X

SETTION V11 SPILL OR LEAXK PROCEDURES .

STIPS TO 35 TALEN \N CASE MATZAIAL IS RELEASEO CR $AILLED

NORMAL CLEAN UP PROCEDURE PLUS QIL ABSORBING MATERIAL

WASTE D1SPO5AL METHQD

INCINERATE CR APPEOVED LAND FILL

SECTION VIIl SPECIAL PROTECTION INFORMATIOH

RESPIRATORY PROTECTION (Ipecify Lype)

VENTILATION . LOCAL EXMAUST x SPECLAL
MECHANICAL (Ceneral) QTHER
MQATEC L 5 YE PROTELTIO
QTICTIVE GLOVES  yoT NORMALLY REQUIRED EHE RS CATis T ANY FORETGN OBJECT
CTHEA PAOTECTIVE EQUIPMENT NONE NCORMALLY REQUIRED

SECTION 1X SPECIAL PRECAUTIONS

PRECAUTIONS TO 36 TAKEN IN HANDUING AND STOAING

NO SPECIAL REQULREMENID

OTHEA PRECAUTIONS
NONE

DT

company namg FISKE BROTHERS REFINING CO. PRAEPARED BY: &,;/

/
DATE PREPAAREQD 6/18/86 O.C/F%u&xlman

'_rechnical Adviscr




NO. 114 ‘f%/

] 0 -
@ MATERIAL SAFETY DATA SHEET SREAQS A
|  CORPORATE RESEARCH & DEVELOPMENT 3 SE TRICHLOROTR, FLOTROETENE
wl Ay
SCHENECTADY, N. Y. 12305 & @ ;
INFORMATION
pate July 1973 S
SECTION I, MATERIAL IDENTIFICATION ﬂEA
MATERTAL NAME: TRICHLOROTR!FLUOROETHANE =~
OTHER DES!GNATIONS: 1,1,2-Trichloro-1,2,2-triflucroethane, FC12CCCIFg, 79
GE Materials DSB77 and DSB81A, CAS# 000 076 131 q
MANUFACTURER: Available from many suppliers
TRADE NAMES: ARKLONE P-113, BLACO-TRON TF,«FREON TF,) FREON 113, FRIGEN 113TR-T, .
GENETRON 113, GENESOLV D, {SOTRGN 113, REFRIGERANT-113, UCON 113 -
SECTION I1. INGREDIENTS AND HAZARDS X HAZARD DATA
Trichlorotrifluorcethane ' ca 1004 8-hr TWA 1000 ppm or
' 7600 mg/m3
Human, inhalation
TCLo 4500 ppm
*Material is commercially available in refrigerant and {central nervous
high purity solvent grades. Stabilizers are not ' system)
normally used. ’
' Rat, oral LDLo
. 45 mg/kg
SECTION I1I. PHYSICAL DATA
Boiling point, 1 atm, deg F (C) -- 117.6 (47.6) Specific gravity (207/4C) -- 1.57
Vapor pressure at 70 F, mm Hg ---- 285 Volatiles, § --=-==-==-=-=-< ca 100
Vapor density {(Air=}) --=---==-=-- ca b " Evaporation rate (Acetone=1) 0.45
Solubility in Hz0 at 70 F, & -~--- 0.028 Melting point, deg C =------ -35 to
-36
Molecular weight =---=--=-< 187.39

Appearance & odor: Clear, colorless liquid with a slight ethereal odor whose recognitiof
threshold (100% of test panel for.UCON-113) is 135 ppm in air. {vapor may be detected
below 50 pom, unfatigyed, - - - - L '

SECTION 1V. FIRE AND EXPLOSION-DATA -~~~ - . -  “|LOWER UPPER |
Flash Point and Method Autoignition Temp. | Flammability Limits In Air
None Hone None - - -

Extinguishing media: Use that which is appropriate for the surrounding fire.

This is a nonflammable material; however, when it is involved in a fire, the firefighter
should use self-contained breathing apparatus for protection against suffocating vapor
and toxic ‘and corrosive decomposition products.

YT

SECTION V. REACTIVITY DATA

Trichlorotrifluoroethane is a stable material under normal use and storage conditions.
. It does not undergo or cause hazardous polymerization. Thermal-oxidative decomposi-
tion begins at about 250 € to give halogen acids, halogens, and carbonyl halides which
are toxic and corrosive.
1t can react violently with active metals such as sodium, potassium, and barium; and
finely divided aluminum,zinc, magnesium and beryilium can also react, especially at
high temperature.




NG. 314

. SECTION VI. HEALTH HAZARD INFORMATION TLV 1000 ppm or 7600 mg/m3

This material is low in toxicity. It is an anesthetic and inhalation of high concentra-
tions can produce asphyxiation. At levels of about 2500 ppm in air there begins to be

interference with psychological and psychomotor functions, expressed as excitement and

incoordination. Possible cardiac arrhythmias athigh concentration. Repeated or pro-

longed skin contact will cause defatting and possible dermatitis. Eye contact with

liquid produces irritation and mild conjunctivitis.

FIRST AlD:

Inhalation: Remove to fresh air and apply artificial respiration, if required. Con-
tact physician; advise against use of epinephrin-type drugs.

Skin contact: Prevent repeated exposure. Apply lanolin-type cream.

Eye contact: Flush eyes with copious amounts of water for 15 minutes. Get prompt
medical attention. _

Ingestion: Induce vomiting. Contact a physician; advise against use of epinephrin-

type drugs. -

SECTION VII. SPILL, LEAK, AND DISPOSAL PROCEDURES

When spills of significant size occur, evacuate the area. Remove ignition sources.
Provide ventilation. Those involved in clean-up should use self-contained respirators
Recover as much liquid as feasible and place in covered metal container. Residues or
small spills can be picked up with an absorbent, such as vermiculite, and held in a
covered metal container for disposal as solid waste or for evaporation in an area re-
mote from buildings and people. .

Waste solvent should be recovered when possible by filtration and distillation processes
or disposed of via a licensed solvent waste disposal company.

SECTION VIII., SPECIAL PROTECTION INFORMATION

ing apparatus should be available for emergency use. Approved cannister respirators

Supply ventilation for sumps and low lying areas where the dense vapors of this material
might collect.

Skin contact should be prevented by use of proper procedures and equipment and by pro-
tective gloves, aprons, etc. (Polyvinyl. alcohol gloves offer the greatest protection

against trichlorotrifluorcethane but are attacked by water.} _- T

Face shields of safety goggles should be used where splashing of solvent is possible.

Provide eyewash stations where splashing is probable.

Provide adequate exhaust ventilation to keep below the TLV level. Self-contained breatht

can be used for short periods up to 2-3 times the TLV jevel for nonroutine requirement

P -

SECTION IX. SPECIAL PRECAUTIONS AND COMMENTS

Store sealed containers in a cool (below 125 F}, well-ventilated place. Keep vapcrs of
this material away from flames, arc welding, high temperature surfaces, etc to avoid
toxic and corrosive decomposition products. Space heaters in an atmosphere contafn-
ing halocarbon vapors well below the TLV can suffer extensive corrosion damage in the
combustion and chimney areas. No smoking in areas of use.

~ATA SOURCE(S) copE: 1,2,%,7,8,12,21,26 APPROVALS : EII{[S, OJWW
oand

Judgments as to the suitobitity of information herein or purchasec's purpaies ofe Industrial H iene
recerssarily purchavec’s responsibility, Theraiore. alihough regsonable core hay and Safe{% f

bean 1oken in the preparation of such information, Genecal Electric Compony

evtands no warconlies, mohes NG reprasentations and aswumes no feaponsibility

.t Shm A e anitebility of such information tor apglication ta purchaser's MEDICAL REV 1EW: 12/79
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Required under USDL Safety and Healih Regulations for Ship Repairing,

Shipbuilding, and Shipbreaking {29 CFR 1915,

1916, 1917)

SECTION |

MANUFACTURER'S NAME

Grafo Colloids Corporation

432/981-1773

EMERGENCY TELEPHONE NQ,

ADORESS (Number Street_Ciry, State, and ZiT Code)
ox 725, Sharon, PA 16146

CHEMICAL NAME AND SYNONYMS %Md/

TRAOE NAME NYMS

Grafo Hy

NO SYN
rogra

CHEMICAL FAMILY

FORMULA

none

SECTION Il - HAZARDOUS INGREDIENTS .
PAINTS, PRESERVATIVES, & SOLVENTS % | TV ALLOYS AND METALLIC COATINGS % | LY
: : {Units) L {Units)
PIGMENTS BASE METAL
CATALYST ALLOYS
VEHICLE METALLIC COATINGS
FILLER METAL
SOLVENTS PLUS COATING OR CORE FLUX
ADDITIVES OTHERS
OTHERS
T™wv
HAZARDOUS MIXTURES OF OTHER LIGUIDS, SOLIDS, OR GASES % | (Units)
L Ammonium Hvdroxide Max; 0.61 25 ppm
Dowcide A (Sodium Ortho-phenyl phenol) Max. b.O?, 5 mglfn
Graphite Max. 20| 15 m pC
SECTION IiT - PRHYSICAL DATA
BOILING POINT {°F.) 212 SPECIFIC GRAVITY (M20°1)  Approx 1.1
PERCENT., VOLATILE
VAPOR PRESSURE (mm Hg) 540 ¢ 17.5 8Y VOLUME {%) Approx. 78
VAPOR DENSITY (Al1R=1} (EVAPQRAT'ON RA;;,E
SOLUBILITY IN WATER Appreciablle
APPEARANCE AND ODOR  Black, heavy liquid or paste; slight ammonia odor
SECTION IV - FIRE AND EXPLOSION HAZARD DATA
FLASH FOINT (Method used) FLAMMASLE LIMITS Lel Uel

EXTINGUISHING MEDILA
not flammable

SPECIAL FIRE FIGHTING PROCEDURES

UNUSUAL FIRE AND EXPLOSION HAZAROS

Avoid contact with strong oxidizing agents

PAGE {1}

{Continued on reverse side}

Form OSHA-20
Rev, May 72



SECTIONV - HEALTH HAZAND DATA ‘

ST vaLUE “ B B
L Not_detuermpined on miatpre; see secizon 1T SRR
“ORURE B '
prolonped eaposure 1o ammonia fupcs N CONCENTTATe may vosiy G0
. __lumperary respiratory discomfort, N e
ENLOGENCY AND FIRST AID PROCEDURES :
irhatation: provide fresh air. Skin: wash with_soap and water. Eve: Fiush

i

with copjus amounts of warm water: seek medical aid if irrivation pers.sis. i
t

SECTION V1 - REACTIVITY DATA

ABILATY
STABIL UNSTABLE CONDITIONS TO AVOID

:
—

STYABLE X

(NCONMPATABILITY [Materials to avoid) j . L.
Avoid contact with strong cxidizing agents.
HAZARDOUS DECOMPOSITION PRODUCTS i

CONDITIONS TO AVOID

HAZARDOUS MAY ODCCUR

POLYMERIZATION

WILL NOT OCCUR X

SECTION VIl - SPILL OR LEAK PROCEDURES

STEPS 7O BE TAKEN IN CASE MATERIAL IS RELEASED OR SPILLED

Wash area with soap and water.

) WASTE DISPOSAL METHOD ) ) . ; ]
. _ Soak up excess with absorbent material, dispose of in .-

approved landfill area. —

SECTION VIH - SPECIAL PROTECTION INFORMATION _
RESPIRATORY PROTECTION (Specify ype)

~Use of inhalator is advisable.

LOCAL EXHAUST . . ) SPECIAL
. VENTILATION to remove local airborme particles

MECHANICAL [General] - OTHER

PROTECTIVE GLOVES . . EVE PROTECTION . .
Waterproof if needed to avoid skin stainsi Goggles if splashing likely.

THER PROTELTIVE EQUIPMENT . .
‘aterproof apron 1f needed to protect personal clothing from stains. !

e d

SECTION IX - SPECIAL PRECAUTIONS

PRECAUTIONS TO BE TAKEN 1IN HANDLING AND STORING -
Keep contaliner close wher-not 1n use to prevent drying out. Protect from

freezing during storage.

OTHER PRECAUTIOES . . . - -
Produces black stains on fabrics which are difficult to remove.

PAGE (2) The information on this form is furnished solely for the pur Form OSHA-~
. pose of compliance with OSHA Act, and shall not be used for any other purpdse M7 The
information herein is given in good faith and is based on the data considered accurat
However, no warranty, expressed or implied, is made regarding the accuracy of these d.
the results to be obtained from the use thereof.
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- V. 1. GRS lemical Lo, "MATERIAL -
2 Red School La Phillipsburg, N.J. 08865 ;
2 24-a%u?oEme?gency Telephone-(z%ﬁ)%?g-mm SAFETY DATA

-y Chemirec # {800) 424-9300
VG National Response Center # (800) 424-8802 S HEET

H3880 -01 HydréchlarTe fAetd Page: 1
Effactive: 10-08/85 Issuad: 10,0885

SECTION I - -PRODUCT IDENTIFICATION

Product Name: Hydrochloric Acid

Formula: HC1

Formula Wt: 36.48

CAS No.: 076847-01-90

NIOSH/RTECS No. : HMW402504a0

Common Synonyms: Muriatic Acid; Chlorohydric Acid; Hydrochloride

Product Codes: 9543,9539,9535,5367,9534,9544,9529,9542,4800,9549,9530,9548
9540,9597,9546,9537 '

PRECAUTIONARY LABELLING

AF-T-DAT ™ te
FLAMMAEILITY
NONE
t ant
T
S R
n abe tatements

POISON! DRNGERt
CAUSES SEVERE BURNS .
MRY BE FATAL IF SWALLOUED
Do not get in eyes, on skin, on clothing.
Rveid breathing vapor. Keep in tightly closed container. Use with adeguate
ventilation. UWash thoroughly after handling.

SECTION II - HAZARDOUS COMPONENTS

------------.-u---.-----------ﬂ.--------..------ﬂ-u-----------Bu----‘--------HI::

Component i 3 €As No.
Hydrochlaric Acid ' 35-40 . 7647-01-0

SECTION III - PHYSICAL DATA

Boiling Point: 110*C ¢ 230°F) Vapor Pressure(mmHg): 212
Melting Point: N-f Vapor DensityCair=1): 1.3
Continued on Page: 2



e A Y o p y B i R
222 Red School Lane Phillipsburg, N.J. 08865 -
JIBdW 24-Hour Emergency Telephone - (201) 858-2151 SAFETY DA%
Chemtrec # (800) 424-9300 d SHEET °
V° National Responss Center # (800) 424-8802 S

.H3880 -01 Hydrochloric Acid Page: 2
Effective: 10,0885 ' Iasued: 10-09-85

SECTION III - PHYSICAL DATA (Continued)

Specific Grawvity: 1.19 Evapcoration Rata: N-sA
(H20-1) (Butyl Acetate=1)
Solubility(Hzo): Complete (in all proportions)? % Uglatiles by Uolume: 1Q0

Appearance & Odor: Clear, colerless or slightly yellow fuming liquid.

SECTION IV - FIRE AND EXPLOSION HRZARRD DATA

Flash Point: N/A NFPA 704H Rating: 3-0-0

Use extinguishing media appropriate for surrcunding fire.

- n -
Firefighters should wear proper protective equipment and self-contained
(positive pressure if available) breathing apparatus with.full Ffacepiece.
Move exposed containers from fire aresa, if it can be done without risk.
Use water to keep fire expozed containers cool; do not get water inside

containers .
.’Imsi:_@suj_ﬁm_dm
hydrogen chloride

o

----------------------.--ﬂ---.-..----------;--c--.t----------.---.---ﬂﬂ--'------

SECTION U - HEARLTH HAZARD DATA

Toxicity:! LCSn (inhl-rat-1H) (ppm) - 3124
LD50 (ipr-mouse){mg-kg) - 40
LD50 (oral-rabbit)(mg/kg) - 200
h*]

Liquid may cause severe burns to skin and esyes,
Inhalation of vapors way cause severe irritation of the respiratory system.
Inhalation of vapors may cause coughing and difficult breathing.

Emergency and First Aid Praocedures
If swallowed, do NOT induce vomiting. Give water, wmilk, or milk of
magnesia, , .
In case of contact, immediately flush eyes or skin with plenty of water for
at least 15 minutes while removing contaminatad clething and shoes.
Wash clothing before re-use.

. Continued on Page: 3



- W §a RMAUNDGT W ITITIIGALD W), MATERIAL

4
r 222 Red Schoo! Lane Phiilipsburg, N.J. 08865
24-Hour Emergency Telephone - (201) 2151 SAFETY D ATA
: A Chemirec ¥ (800) 424-9300 SHEET
National Response Canter ¥ (800) 424-8802
. H3880 -01 Hydrochloric Acid Page: 3
Effective: 10-08/85 Iasued: 10-03-/85

. SECTION UI - RERCTIVITY DATA

Stability: Stable Hazardous Polymerization: - Will not -ocecur
Conditions to Rvoid: heat, moisture
Incompatibles: most common metals, water, strong bases, amines,

carbonates, metal oxide

Decomposition Products: hydrogen chlorids

SECTION VUII - SPILL AND DISPOSAL PROCEDURES

-------------------I----.---------I---------I-I--.----..-----------.------_--}----
\ - . - B .

k i h Y i isch
Uear self-contained breathing apparatus and full protective .clothing. Stop
leak if you can do so without risk. Uentilate area. MNeutralize spill with
soda ash or lime. With clean shovel, carsfully place material intoiclean,
dry container and cover; remove from araa. Flush apill area with water.

J. T. Bakar NeutrASorbR or NeutrasolR "Low Na+" acid neutralizers
are recommended for spills of this product. -

Disposal Procedure .
Dispose in accordance with all applicable federal, state, and local
environmental regulations. .

EPA Hazardous (aste Number: D002 (Corrosive Waste)

SECTION VUIII - INDUSTRIAL PROTECTIVE EQUIPHMENT
-----------.---.--.-------.------..-.ﬂ-----‘-----.--‘----------.-ﬂ--------------
Ventilation: Use adequate general or local exhaust wentilation

to keep vapor and mist levels as low as possible.

Respiratory Protection:! None required where adequate ventiiation

o ' conditions exist. If airborne concentration is
high, a chemical cartridge respirator with acid
cariridge is recommanded. If concentration
exceeds capacity of cartridge respirator, a self-
contained breathing apparatus is advised. '

EyesSkin Protectiaon: Safety goggles and face shield, uniform,
protective suit, acid-~resistant gloves are
recommended.

-----------ﬂ-----‘----------------------!ﬂ---------------ﬂ------.ﬂ--..---.-----g

SECTION IX - STORAGE AND HANDLING PRECAUTIONS

SAF-T-DATAT'' Storage Color Code:  White
autions
Keep container tightly closed. Store in corrosion-proof area,

Continued on Page: 4



I a 222 RedSchool Lane ~ Phillipsburg, N.J. 08865 o A
'Im 24-Hour Emergency Telephone - (201) 853-2151 SAF ETY DA.?J‘
VO Chemtrsc # {800) 424-9300

National Response Center ¥ (B00) 424-8802

R880 -01 Hydrochloric Rcid Page: 4
Fective: 10-08/85 Issued: 10-/08/835

-"---.------u--.---------.-----------------.--------------------n--------------.

SECTION IX - STORARGE AND HANDLING PRECAUTIONS (Continued)

Do not store near oxidizing materials.
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SECTION X - TRANSPORTATION DATA AND ADDITIONAL INFORMATION

Propsr Shipping Name Hydrochlaric acid
Hazard Class Corrosive material (liguid)
UN/NA : UN1289 '
Labsls CORROSIVE
Raportable Quantity S000 LBS,

N =] M.O.)
Proper Shipping Name Hydrochlaoric acid, solution
Hazard Class 8
UN/NA UN1789
Labels ' CORROSIVE

‘.---------------------‘-.------'-------.-----.------'----.---------------------
- - .

N/7A = Not Applicable or Not RAvailable

The information published in this Haterial Safety Data Sheet has been compiled

from our experience and data presented in various technical publications. It is
user's responsibility to determine the suitability of this information for

! adoption of necessary safety precautions. We reserve the right to revise

"Haterial Safety Data Shaets periocdically as new information becomes awvailable.

——

. . -~ LAST PAGE
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U.S. DEPARTMENT OF LABOR pvifengary-v PO
Occupational Ssfety and Health Administration

MATERIAL SAFETY DATA SHEET

Required under USDL Safety and Heatth Regutations for Ship Repairing,
Shipbuilding, and Shipbreaking (20 CFR 1915, 1916, 1917)

SECTION |
MANUFACTUR ER™S NAME EMERGENCY TELEPHONE NO.
0, 6, KFLLEY & CO., INC, 515/926-7166
ADORESS [Number, Street, Ciry, Statc, and ZIP Code) _

724 W, Walnut Street, Johnson City, TN 37601

CHE_L.III‘;QL NAME AND SYNONYMS TRADE NAME AND SYNONYMS P i pe
e : -
CREMICAL FAMILY ORmMU
SECTION If - HAZARDOUS INGREDIENTS
PAINTS, PRESERVATIVES, & SOLVENTS | x "_T,gd . ALLOYS AND METALLIC COATINGS % | ey
PIGMENTS BASE METAL
CATALYST ALLOYS
veEmicLE : METALLIC COATINGS
SOLVENTS ~, PLUS COATING OR CORE FLUX
ADDITIVES ! OTHERS LEAD . }0-92
OTHERS ' LEAD : q - 2 1
HAZARDOUS MIXTURES OF OTHER LIGUIDS, SOLIDS, OR GASES % | (Onine
4
SECTION 11l - PHYSICAL DATA
SOILING POINT (*Fy 1525 (cC) 2777 (F) | SPECIFIC GRAVITY (1;001) 11 1€
VAPOR PRESSURE (mm MHg.) oY VoLuME oy e NZA
VAPOR DENSITY (AtRe1) C APORATION RATK '
SOLUBILITY iN wATER Insoluble|melting point 62t (F) 322.5(¢)
APPEARANCEANDODOR  Gray odor less solid
SECTION IV - FIRE AND EXPLOSION HAZARD DATA
FLASH POINT (Melhod visd) FUAMMABLE LIMITS Lt Vsl
MN/A N/A

EXTINGUISHING MEDIA

SFECIAL FIRE FIGHTING PROCEGURES
N/A

UNUSUAL FIRE AND EXPLOSION HAZARDS
N/

PAGE (V) {Continued on reverse sidel Form OSHA-20



SECTION V - HEALTH HAZARD DATA L

Vs
THRESHOLO LIMIT VALUE {

EFFECTS QF QVER KPOSUR_E R . - -
Gastro?ntestfnal disturbances and anemia with prolonged absorption of Lead. With

. . . . euromuscular dysFunct .whil e MOSC, sever
More serious intoxication there s ?ead exXposure mX~§ t|‘-'esu|?"| e tpnal o3thy e

n _encephalopathy.
EMERGENCY AND FIAST AID PROCEDURES

Eyes-N/A Skin-wash with soap & water
inhalation-remove from-exposure and get medical attention ingestian-get medical
attention

SECTION VI - REACTIVITY DATA
STAgILITY UNSTAGLE CONDITIONS TO AVOIDNONE
Stable STABLE
INCOMPATABUITY (Matenels o avoid)
NONE

HAZARGOUS OECOMPOASITION PROOUCTS

T - -
o CMpECatures 2 réoni OITIONS TQ AVOID
HAZAROOUS MAY QCCUR NONE

POLYMERIZIATIOMN
NONE WILL NOT OCCUn

SECTION Vi - SPILL OR LEAK PROCEDURES ]

STEPSNT/?AGE TAKEN IN CASE MATERIAL 15 RELEASED OR SPILLED

WASTE 015POSAL METHOD

SECTION VIl - SPECIAL PROTECTION INFORMATION

RESPIRATOIAY PROTEGTION Specify type) .
Respiratars " Bpecify N1OSH/MSHA-approved for Lead dust/fume
VENTILATION Laém. EXHAUST erigg wi thSPECIAL

1 is yse g,h,,,sf ventilarion when molten les
g::::-::e MECHANICAL [General)

PROTECTIVE GLOVES R EVE PROTECTION
Lired Impervious

OTHER PROTECTIVE EQUIPMENT

Full b i i1i

, : - Chan
up ProcedUFeL%md
SECTION IX - SPECIAL PRECAUTIONS

PRECAUTIONS TO 8E TAKEN I HANOLING AND STQRING

OTHER

OTHER PRECAUTIONS

. PAGE (2} Form OSHA-20
GPrO y1.30 Rav, May 72
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XXLITHIUM®X
XXLITHIUMSx
KELITHIUMK X

MATERTAL SAFETY DATA SHEET

TR e ek Rt A T e 8 LS A S ey i Sl RS B Wk e o o R v T T M R e b - A = —— — — . —

" FISHER SCIENTIFIC EMERGENCY CONTACTS DATE: 06713786
CHEMICAL DIVISION GASTON L. PILLORI PO NBR: HN/A

1 REAGENT LANE (2013 796-7100 ACCT: 220066-01
FAIR LAWN NJ 07410 INDEX: M/A

(201) 7%6=-7100 CAT NO: L11125

THE INFGRMATION BELOW IS BELIEVED TO BE ACCURATE AND REPRESEMTS - THE BEST
INFORMATION CURRENTLY AVAILABLE TO US. HOWEVER, WE MAKE MO WARRAMTY OF
MERCHANTABILITY OR ANY OTHER WARRANTY, EXPRESS OR IMPLIED, WITH RESPECT TO
SUCH INFORMATION, AND WE ASSUME NO LIABILITY RESULTING FROM ITS USE. USERS
SHOULD MAKE THEIR QWN INVESTIGATIONS TO DETERMINE THE SUITABILITY OF THE
INFORMATION FOR THEIR PARTICULAR FURPOSES. .

o e o e e T A L A e T T S ry o o e e T = T . . e b Sk e o o e o e i ek b e =

SUBSTANCE IDENTIFICATION

s

CAS-NUMBER 7439-93~2

SUBSTANCE: *%LITHIUM¥x
TRADE MAMES/SYNONYMS: LITHIUM METAL; L-111

CHEMICAL FAMILY:
INORGANIC METAL

ﬁOLECULAR FORMULA: LT MOL WT: 6.941 o

CERCLA RATINGS (SCALE 0-3): HEALTH=2 FIRE=3 REACTIVITY=3 PERSISTENCE=3
""""""""""""""""""" COMPONENTS AND CONTAMINANTS T
PERCENT: 100 CGMPONENT: LITHIUM

OTHER "CONTAMINANTS: NGNE.

EXPOSURE LIMITS:
HONE ESTABLISHED.

""""""""""""""""""" PHYSICAL DATA T
—DESCRIPTION: SOFT, SILVER-WHITE METAL. BOILING POINT: 2448 F (1342 ¢

NEL#ING POINT: 357 F (181 ©) SPECIFIC GRAVITY: 0.5 .

VAPOR PRESSURE: 1 MMHG 2 1333 F S50LUBILITY IN WATER: REACTS

SOLVENT SOLUBILITY: LIQUID AMMONIA.

S
-
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FIRE AND EXPLOSION DATA

FIRE AND EXPLOSION HAZARD:

FINELY DIVIDED METAL MAY IGNITE IN AIR AT AMBIENT TEMPERATURE, AND MASSIVE
METAL AT TEMPERATURES ABOVE THE MELTING PQINT, ESPECIALLY IF '‘OXIDE OR .
NITRIDE IS5 PRESENT. SINCE LITHIUM WILL BURHM IN OXYGEHN, NITROGEM, OR CARBON
DIOXIDE, AND MAY REACTS WITH SAND, SODIUM CARBONATE, ETC., IT IS DIFFICULT
TO EXTINGUISH ONCE ALIGHT.

FLASH POINT: FLAMMABLE $OLID UPPER EXPLOSION LIMIT: NOT AVAILABLE
LOWER EXPLOSION LIMIT: NOT AVAILABLE

FIREFIGHTING MEDIA:
DRY CHEMICAL, S0DA ASH OR LIME
(1984 EMERGENCY RESPONSE GUIDEBOOK, DOT P 5800.3).

FOR. LARGE FIRES: WITHDRAW FROM AREA AND LET FIRE BURN
(193¢ EMERGENCY RESPONSE GUIDEBOOK, DOT P 5800.3).

FIREFIGHTING:

MDVE CONTAINER FROM FIRE AREA 'IF POSSIBLE. COOL CONTAIMERS EXPOSED TO FLAME
WITH WATER FROM SIDE UNTIL WELL AFTER FIRE IS QUT. FOR MASSIVE FIRE IN CARGO
AREA, USE UNMANNED HDSE HOLDER OR MONITOR NODZ2LES; ELSE WITHDRAW AND LET FIRE
BURN (1984 EMERGENCY RESPONSE GUIDEROOK, DOT P 3300.3).

D0 NOT USE WATER, USE GRAPHITE, SODA ASH, POWDERED $ODIUM CHLGRIDE, OR
SUITABLE DRY POWDER. AVOID BREATHING FUMES FROM BURNING MATERIAL -
(BUREAU OF EXPLOSIVES, EMERGENCY HANDLING OF HAZARDOUS MATERIALS IN SURFACE
TRANSPORTATION, 1981).

o o T T T L T A S G S WS TS e e e WE T e = Y A WY e . Y g b M e R e e b W o o

TOXICITY

CARCINOGEN STATUS: NOKE. TERATOGENIC DATA: RTEC.
LITHIUM IS5 AN ALKALI METAL WHOSE TOXICITY IS ROT WELL CHARACTERIZED BECAUSE
THE SAFETY HAZARD IS$ EXTREMELY ACUTE, EYE OR SKIN CONTACT WILL CAUSE BURNS.

- - —— L U TS Ty oy el M L B, o T e ey o e P T = e e T T - ik e T e ok S b o S Ry oy o e e e o

HEALTH EFFECTS AND FIRST AID

INHALATION:

ACUTE EXPOSURE- IGMITES IN PRESENCE OF MOISTURE, RELEASIMNG CORROSIVE
LITHIUM HYDROXIDE AND FLAMMABLE HYDROGEH GAS.

— CHRONIC EXPOSURE=- NOT REPORTED IN HUMANS.

FIRST AID- REMOVE PERSON FROM EXPOSURE AREA TO FRESH AIR IMMEDIALTEY. GIVE
ARTIFICIAL RESPIRATION IF BREATHING HAS STOPPED OR IS DEPRESSED.
MAINTAIN AIRWAY AND BLOOD PRESSURE, KEEP VICTIM WARM AND AT REST.
GET MEDICAL ATTENTION.

SKIN CONTACT:
~-CORROSIVE,
T ACUTE EXPOSURE- REACTION WITH MOISTURE ON SKIN MAY RESULT IN SERIOUS BURNS.
THERE MAY BE IRRITATION. SMALL SEPTIC BLISTERS MAY FORM.

1k
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CHRGNIC EXPOSURE- HAS NOT BEEN OBSERVED IN HUMAHS.

FIRST AID- (WATER REACTIVE!) WIPE MATERIAL FROM SKIN IMMEDIATELY, THEN FLUSH
AFFECTED AREA WITH LARGE AMOUNTS DF WATER UNTIL ND EVIDENCE OF CHEMICAL
REMAINS.

EYE CONTACT:
CORROSIVE.

ACUTE EXPOSURE- DIRECT CONTACT MAY CAUSE SERIOUS CORNEAL BURMNS.

CHRONIC EXPOSURE- HAS NOT BEEN REPORTED IMN HUMANS.

FIRST AID~ WIPE MATERIAL AWAY FROM AROUND THE EYES, THEN WASH EYES WITH
LARGE AMDUNTS OF WATER UNTIL NO EVIDENCE OF CHEMICAL REMAINS. IN THE
PRESENCE OF BURNS, APPLY STERILE DRESSING,

INGESTION:

ACUTE EXPOSURE~ CONTACT WITH TISSUE WILL CAUSE IGNITION WITH BURNS OF THE
GASTROINTESTINAL TRACT.

"FIRST AID- IF VICTIM IS CONSCIOUS, GIVE HIM LARGE QUANTITIES OF WATER
IMMEDTIATELY TO DILUTE. DO NOT INDUCE VOMITING. GET MEDICAL ATTEHTIGN

IMMEDIATELY.
REACTIVITY
REACTIVITY:
BURNS VIDLENTLY IH AIR. DANGERDUS WHEN WET!
INCOMPATIBILITIES:
. ) AIR: IGNITIOQN.
- ARSENIC: VIOLENT REACTION WITH STRONGLY HEATED ARSENIC.

BERYLLIUM: MOLTEN LITHIUM 3 180 C ATTACKS BERYLLIUM SEVERELY.
BROMINE: POSSIBLE EXPLOSION.
BROMINE PENTAFLUORIDE: IGNITION.
BROMOFORM: LITHIUM MIXED WITH BROMOFORM CAN EXPLODE ON IMPACT.
CARBIDES: MOLTEN LITHIUM ATTACKS CARBIDES.
CARBON OXIDES: IGNITION OR EXPLOSION.
CARBON MONOXIDE AND WATER: THE PRODUCT OF THE REACTION BETWEEN LI AND €O,
LITHIUN CARBONYL, DETONATES VIOLENTLY WITH WATER,
IGNITING GASEOUS PRODUCTS.
CARBON TETRABROMIDE: POSSIBLE EXPLOSION BY IMPACT.
CARBON TETRACHLORIDE: POSSIBLE EXPLOSION..
CHLORINE: REACTS WITH LUMINOUS FLAME.
~~CHLOROFORM: PGSSIBLE EXPLOSION.
CHROMIC OXIDE: REACTION OCCURS AROUND 180 C WITH TEMPERATURE RISE T0 965 C.
CHROMIUM TRIOXIDE AND NITROGEN: VIOLENT COMBUSTION.
CHROMIUM: MGLTEN LITHIUM @ 180 C ATTACKS CHROMIUM SEVERELY.
CHROMIUM TRICHLORIDE: ONM DUSTING A LITHIUM STRIP WITH CHROMIUM, THEN WAVING IN
A NITROGEN ATHOSPHERE, THE LITHIUM BURNS VIGOROUSLY.
COBALT ALLOYS: MOLTEN LITHIUM ATTACKS COBALT ALLOYS.
DIAZGMETHANE: POSSIDLE EXPLTSTON.
—DIBORANE: IGNITION.
"FERRQUS SULFIDE: REACTTON OCCURS 3 180 C WITH CONSEQUENT TEMP. RISE TO 945 C.
HALOCARBONS: POSSIBCE IGNITION BY IMPACT.
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— -MALOGENS: VIOLENT EXOTHERMIC REACTIONS OR POSSIBLE EXPLOSION.
HYDRGGEN: LITHIUM BURMS IN GASEQUS HYDROGEN.
TO0DINE: A HIGHLY LUMINMOUS REACTION OCCURS.
ICDOFORM: THE MIXTURE CAN EXPLODE ON IMPACT.
IRDN ALLOYS: MOLTEN LITHIUM ATTACKS IRON ALLOYS.
MALEIC  ANHYDRIDE: EXPLOSIVE DECOMPOSITIOHN.
MAHGAMESE ALLOYS: MOLTEN LITHIUM ATTACKS MANGANESE ALLOYS.
- MERCURY: VYIOLENT EXOTHERMIC REACTION QR POSSIDLE EXPLOSION.
METAL OXIDES: INTENSE EXOTHERMIC REACTION.
METHYL DICHLORIDE: THE MIXTURE CAN EXPLODE OH IMPACT.
METHYL DIIODIDE: THE MIXTURE CAN EXPLODE ON IMPACT.
MOLYBDENUM TRIQXIDE: THE REACTIO? OCCURS a 180 C WITH CONSEQUENT TEMPERATURE
. RISE 70 1400 C. .
MONOFLUOROTRICHLOROMETHANE: POSSIBLE EXFLOSION.
HICKEL ALLOYS: MOLTEN LITHIUM ATTACKS NICKEL ALLOYS.
NIOBIUM PENTAOXIDE: THE REACTION OCCURS @ 320 C WITH CONSEQUENT TEMPERATURE
RISE TO 490 C.
NITRIC ACID: IGHITION.
NITROGEN: IGNITIOM.
ORGANIC MATTER: MOLTEN LITHIUM ATTACKS PLASTICS AND RUBBER,
OXYGEN: IGNETION.
PHOSPHORUS: VIOLENT REACTION WITH STRONGLY. HEATED FHOSFHORUS.
PLATINUM: INTENSE REACTION @ 550 C.
7POLY‘l,l-DIFLUDROETHYLENE*HEXAFLUDRDPYLEHE= IGNITION BY HEATING.
&a_ﬂg " SILICATES: MOLTEN LITHIUM ATTACKS SILICATES.
Se S50DIUM CARBOMATE: VIOLENT "REACTIOH.
— —=>50DIUM CHLORIDE: VIOLENT REACTION.
: SODIUM NITRITE: FORMATION OF LITHIUM SODIUM HYPONITRITE WHICH DECOMPOSES
: . - VIOLENTLY AROUND 1060-130 C.
- SULFUR: EXPLOSIVE REACTIOM.
TANTALUM PENTOXIDE: THE REACTION DCCURS AROUND 410 € WITH CONSEQUENT TEMPERA-
: _ TURE RISE TO 595 C.
) o TETRACHLOROETHYLENE: FORMATION OF EXPLOSIVE MIXTURE, C
TITANIUM DIOXIDE: REACTS 2 206 C WITH A FLASH OF LIGHT; TEMP CAN REACH 900 C.
TRICHLORDETHYLENE: FORMATION OF EXPLOSIVE MIXTURE,
TRICHLORQTRIFLUOROETHANE: FORMATION OF EXPLOSIVE MIXTURE,
TRIFLUQROMETHYL HYPOFLUORITE: VIOLENT EXQGTHERMIC REACTION.
TUNGSTEN TRIOXIDE: THE REACTIOM OCCURS 2 200 C WITH SUBSEQUENT TEMPERATURE
RISE 70 1G30 C.
VANADIUM: MOLTEN LITHIUM ATTACKS VANADIUM SEVERELY.
VANADIUM PENTOXIDE: THE REAgTIOH OCCURS a 400 C WITH SUBSEQUENT RISE IN TEMP.
T3 768 C.
WATER (HOT): INTENSE REACTIOM.
ZIRCONIUM YETRACHLORIDE AND NITROGEN: VIOLENT COMBUSTION BY HEATING.

DECOMPOSITION:
DECOMPOSES ON CONTACT WITH WATER TO FORM CORROSIVE LITHIUM HYDROXIDE AN

~—FLAMMABLE HYDROGEN GAS. .

POLYMERIZATION:
HOT KNOWH TO OCCUR.

2036336003 3 M0 0 02 HOHEHE 0 300 2 3 K 0 33K K 306N XK I RN MO MO N HNHOOR MO R NN KW HIOER UK
CONDITIONS TO AVOID

=MAY IGNITE ITSELF IF EXPOSED TO AIR OR IN PRESENCE OF MOISTURE. MAY RE-IGNITE
AFTER FIRE IS EXTINGUISHED. VIOLEKT REACTION WITH WATER PRODUCES FLAMMABLE
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GAS. RUNOGFF TO SEWER MAY CREATE FIRE OR EXPLOSION HAZARD.

. 4 - ’
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SPILL AND LEAK PRDCEDURES

OCCUPATIONAL SPILL: ‘

SHUT OFF IGHITION SOURCES. DO NOT TOUCH SPILLED MATERIAL. STOP LEAK IF YOQU
_CAN DO IT WITHOUT RISX. DO NOT GET WATER ON SPILLED MATERIAL OR INSIDE THE
"CONTAINER. FOR SMALL DRY SPILLS, WITH CLEAN SHOVEL PLACE MATERIAL INTO CLEAN,
DRY CONTAINER AND COVER; MOVE CONTAINERS FROM SPILL AREA. FDR SMALL LIQUID
SPILLS, TAKE UP WITH SAND OR OTHER ABSORBENT MATERIAL AND FLACE INTO
CONTAINERS FOR LATER DISPOSAL. FOR LARGER SPILLS, DIKE SPILL FOR LATER

DISPOSAL. COVER POWDER SPILLS WITH PLASTIC SHEET OR TARP TO MINIMIZED
SPREADING. KEEP UNMECESSARY PEOPLE AWAY. ISOLATE HAZARD AREA AND DENY EHNTRY.

VENTILATION: .
PROVIDE LOCAL'EXHAUST OR GENERAL DILUTIOM VENTILATION SYSTEM.

RESPIRATOR:
HIGH LEVELS- SUPPLIED-AIR RESPIRATOR WITH A FULL FACEPIECE, HELMET, OR HOOD.
‘ SELF-CONTAINED BREATHING APPARATUS WITH A FULL FACEPIECE.

FIREFIGHTING~ SELF-CONTAINED BREATHING APPARATUS WITH A FULL FACEPIECE
OPERATED IN PRESSURE~DEMAND OR GTHER POSITIVE-PRESSURE MODE,

CLOTHING:
ENPLOYEE MUST WEAR APPRGPRIATE PROTECTIVE CLOTHING AND EQUIPMENT TG PREVENT
REPEATED OR PROLONGED SKIN CONTACT WITH THIS SUBSTANCE. -

. -~ GLOVES:

Eggg?IEEENUST WEAR APPROPRIATE PROTECTIVE GLOVES TO PREVENT CONTACT WITH THIS

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

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

AUTHORIZED - ALLIED FISHER SCIENTIFIC
CREATION DATE: 01/18/85 REVISION DATE: 09,0485

~ADDITIONAL INFORMATION-
THE INFORMATION BELOW IS BELIEVED TO BE ACCURATE AHD REPRESENTS THE BEST
INFORMATION CURRENTLY AVAILABLE TO US. HOWEVER, WE MAKE NO WARRAMTY OF
MERCHANTABILITY OR ANY OTHER WARRANTY, EXPRESS OR IMPLIED. WITH RESPECT TO
SUCH INFORMATION, AND WE ASSUME NO LIABILITY RESULTING FROM ITS USE. USERS
SHOULD MAKE THEIR OWN INVESTIGATIONS TO DETERMINE THE SUITABILITY GF THE
INFORMATION FOR THEIR PARTICULAR PURPOSES.
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" INCO S-ROUNDS® Electrolytic Nickel INCO°

MATERIAL SAFETY
_ DATA SHEET

TYPICAL COMPOSITION % o .

N C Cu Co Fe~ S September 13, 1985
.99.9.°. 0.003 - 0.002°  0.065 - 0.0005 0.025
HAZARDOUS INGREDIENTS :
Hazarc.'lous' Calculated ‘ o
Ingredients _ . Composition Yo C.A.S. No. PEL’-mg/m3 . TLV’-mg/m3
Nickel metal (Ni) 9.9 7740-02-0 1 o1

PHYSICAL and CHEMICAL DATA

Silver-gray, odorless metal discs of approximately 1 in. (25 m.m) diameter and Y in. (6 mm) ﬂuckncss

Mol. Dcnsxgy m.p.. b.p. ' Sol in H 0 Magmnetic
Ingredient wi. g/om “C *C g/100 m?] properties
Ni 58.71 8.9 - 1453 2732 -0 ~ ferromagnetic
PHYSICAL HAZARDS
None

HEAITH HAZARDS®

Inhalation:,  The National Toxicology Program has listed nickel as a possible cancer hazard. The International
Agency for Research on Cancer concluded there was sufficient evidence that nicke! refining was
carcmogemc 1o humans and limited evidence that nickel and certain nickel compounds were car-
cmogcmc to humans. IARC could not state with certainty which forms of nickel are human car-
cinogens but said ‘. . . .metallic nicke! seems less likely 1o be so than nickel subsuiphide or nickel
oxides.”. The mha.lauon of nickel powder has not resulted in an increased incidence of malignant
tumors in rodents. Studies of workers exposed 10 nickel powder and to dust and fume generated in
the production of nicke! alioys and of stainless steel have not mdncatcd arespiratory cancer hazard.

Inhalation of airborne nickel powder at concentrations fifteen times the PEL 1rmatcd the
respiratory tract in rodents. .

Skin Contact: Repeated contact with mctalhc nickel can cause nickel sensitivity rcsuhmg in aﬂcrgnc skin rashes.

" Wounds: Nickel powder and nickel oxndc have caused tumors at the site of injection in rodcms However,
studies of nickel-containing prosthcscs do not suggtst a signifi cant risk for humans.

Ingestion: Nickel metal has a low oral 1o0xicity (oral rat LD50 > 9000 mg/kg). The U.S. Food and Drug Ad-

ministration concluded that nickel and its ino _ganu: _compounds_are not carcinogenic when
mngesied. :

Preexisting Sensitized individuajs may experience an allergic skin rash.
Conditions: .



IN CQ_"S-ROUN DS® 'Electfo'lytic'Niékel (Continucd) September 13, 1985

. PRECAUTIONS FOR SAFE STORAGE, HANDLING AND USE

-If user operations generate dust, fume or mist, use ventilation to kecp exposure to airbome nicke! below the PEL.
If ventilation alone cannot so contro} exposure, use NIOSH-approved respirators sclected according to OSHA 29
CFR 1910.134. Maintain airborne nickel levels as low as possible. o

. Avoid repeated skin contact, Wear suitable gloves. Wash skin thoroughly after h'andlix-lg.. Faunder cldthing and
gloves as needed.

Do not store near acids. Like other metals, nickel can react with acids to fberate hydrogen gas which can form ex-
plosive mixtures in air. - . :

Under special conditions nickel can react with carbon monoxide in reducing atmospheres to form nickel carbonyl,
" Ni(CO)4, an extremely toxic gas. '
SPILL, LEAK AND DISPOSAL PROCEDURE
Pick up and replace in original container. ) ) _ _
Nickel-containing waste is normally collected 10 recover nickel values. Should waste disposal be deemed necessary
follow EPA and local regulations.,
EMERGENCY AND FIRST AID PROCEDURES
2r skin rashes seek medical attention.
. Cleanse wounds thoroughly to remove any nickel particles, -

If exposure 1o nickel carbony! is suspected, seek medical attention immediately, A '

INTERNATIONAL NICKEL INC.
Park 80 West, Plaza Two
S_;ddlc Brook, NJ 07662

Tel: (201) 843-8600

Trademark of the INCQ family of companies.
* OSHA Permissible Exposure Limit '
. * Threshold Limit Value of the American Conference of Governmental Industrial Hygienists.

* Describes possible health hazards of the nicke! product supplied. If user operations change it to other chemical farms,
whether as end products, intermediates or fugitive emissions, the possible health hazards of such forms must be determined
by the user.



DATE: 06709786
“CUST # 923392 P.0. #

29801
MmMaTERIAL SAFETY DATA SHEET PAGE:
————————————————— INENTIFICATION —————mwmmm mmmmm—m e
PRODUCT # 24403-2 NAME: SLICKEL{II) CARBONATE HYDRATE
remm e amee TOXICITY HAZARDS ———smmmmmemmmemm e e
RTECS # QR&200000
NICKEL(II] CARBONATE (1:1)
REVIEWS, STANDARDS, AND REGULATIQNS
CARCINGGEN [C REVIEW:ANIMAL POSTTIVE ITARCH* 11,75,76
OSHA STANDARD-AIR:TWA 1 MGINI)/M3 FEREAC 39,235%0,74
MSHA STANDARD—AIRITWA I MGINI}/M3 DTLVS® 3,178,71
NIQSH REL TU INORGANIC NICKEL-AIR:TWA 0.015 HGINTI/M3 MMUR®* 34(1S1,
NTP FOURTH ANNUAL REPORT ON CARC INDGENS, 1984
REPORTED IN EPA TSCA INVENTORY, 1983
MEETS CRITERIA FOR PROPOSED OSHA MEDICAL RECORDS RULE FEREAC 47,30420.
e HEALTH HAZARD DATA =~=m-—mm ——m—meome
ACUTE EFFECTS
HARMEUL 1F SWALLOWED, INHALED, OR ABSORBED THROUGH SKIN.
MAY CAUSE IRRITATION. _
EXPOSURE CAN CAUSE:
GASTRGINTEST INAL OISTURBANCES
CHRONTC EFFECTS
CARCINUGEN.
CUNG LRRITATIUN
DERMATITLS
TO THE BEST OF QUR KNOWLEDGE, THE CHEMICAL, PHYSICAL, AND
e ;s FOSICOLOGTCAL PROPERTIES RAVE NOT BEEN THOROUGHLY INVESTIGATED.
IN CASE OF ZONTACT, IMMEDIATELY FLUSH_EYES OR SKIN WITH COPIOUS
AMOUNTS OF AATER FOR AT LEAST 15 MINUTES WHILE REMOVING CONTAMINATED
CLOTHING AND SHOES<
[F INHALED, REMOVE TO FRESH AIR. IF NOT BREATHING GIVE ARTIFICIAL
RESP IRAT ION, PREFERABLY MQUTH-TO-MOUTH. IF BREATHING IS DIFFICULT.
GIVE OXYGEN. '
CALL A PHYSICIAN,
BISCARD CONTAMINATED CLOTHING AND SHOES.

e PHYSICAL DATA ~—-——mm—mmemm— e mm
NO PHYSICAL DATA AVAILABLE
e FIRE AND EXPLOSION HAZARD DATA ~——————=mmo-

EXTINGUISHING MEDIA
WATER SPRAY.
CARBIN UCIOXIDE, DRY CHEMICAL POWDER, ALCOHCL OR POLYMER FOAM.
SPECIAL FIRE FIGHTING PROCEDURES
WEAR SELF-CONTAINED BREATHING APDARATUS AND PROTECTIVE CLOTHING TG
PREVENT CUNTALT WITH SKIN AND EYES.
UNUSUAL FIRE AND EXPLOSION HAZARDS
EMITS TUXIC FUMES UNDER FIREC CONOITICNS.

UsA i Beiglum France Jagan United Klngdom Weit Jermany
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Milw ok o, Wiscongan 51233 B-1030 Brussals F £7000 ) 10 Kand: Gil , Darual SP8 4L Tulaphane: OF129) 875
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MBS 5 gox 355, Milwaukee, Wisconsin 53201 USA = (414) 273-3850
m AT ERTIAL S AFETY DA T A S HEET PAGE:
CATALOG # 24408-2 NAME: NICKEL(IL1) CARBGHATE HYDRATE
—————————————————— REACTIVITY DATA ———— === === o7 "
INCOMPATIBILITIES
STRONG OXIDIZING AGENTS
STRONG ACIOS
HAZARDOUS COMBUSTION OR DECOMPOSTTION PRODUCTS
TOXIC FUMES CF:
CARBUN MONGXIDE, CARBAON DIOXIDE
LEAD, LEAD OXIDES
——— oo SPILL OR LEAK PROCEDURES —=<~==-—=====""~
STEPS TO BE TAKEN IF MATERIAL IS RELEASED CR SPILLED A
EVACUATE AREA.
WEAR SELF-CONTAINED BREATHING APPARATUS, RUBBER BODTS AND HEAVY
RUBBER GLUOVES. o .
WEAR DISPOSABLE COVERALLS AND DISCARDO THEM AFTER USE.
SWEEP UP, PLACE IN A B8AG AND HOLD FOR WASTE DISPOSAL .
VENTILATE AREA AND WASH SPILL SITE AFTER MATERTAL PICKUP IS5 COMPLETE.
WASTE DISPOSAL METHOD :
BURY IN A LANOFILL SITE APPRUVEQVFUR THE OISPOSAL OF CHEMICAL

AND HAZARDGUS. WASTES.
OBSERVE ALL FEDERAL, STATE & LOCAL LAWS.
-:- "PRECAUTIONS TO BE TAKEN IN HANDLING AND STORAGE —-=-

PRUPR IATE OSHA/MSHA-APPROVED RESPIRATOR, CHEMICAL-RESISTANT
AFETY GOGGLES, OTHER PROTECTIVE CLOTHING.

ER- AN YE BATH.
CAL FUME HOOD..
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CLOSED.
O DAY PLACE.

cmm——m---- ADDITIONAL PRECAUTIONS AND COMMENTS —==-=---=
NOT APPLICABLE
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¥XNICKELQUS CARDONATEKX
®*¥NICKELOUS CARBONATEX
¥KNICKELOUS CARBORATEXX

MATERIAL SAFETY DATA SHEET

o o ot v i i .t = e e e e = o T o e ok S S e

FISHER SCIENTIFIC EMERGENCY CONTACTS : DATE: 66713736
CHEMICAL DIVISION GASTON L. PILLORI PO NBR: N/A

1 REAGENT LANE (201) 796-7100 ACCT: 220066-81
FAIR LAWN NJ 07410 INDEX: Hs/A

(201) 796-7100 ! CAT ND: N31500

THE INFORMATION BELOW IS BELIEVED TO BE ACCURATE AND REPRESENTS THE BEST
INFORMATION CURRENTLY AVAILABLE TG US. HOWEVER, WE MAKE NO WARRANTY OF
MERCHANTABILITY OR ANY OTHER WARRANTY, EXPRESS OR IMPLIED, WITH RESPECT TO
SUCH INFORMATION, AND WE ASSUME NO LIABILITY RESULTING FROM ITS USE. USERS
SHOULD MAKE THEIR CWN INVESTIGATIONS TO DEYERMINE THE SUITABILITY OF THE °
INFORMATION FQR THEIR PARTICULAR PURPOSES.

e = e . = e i i 8 = o ak o e b B S ok 8 A TR A T e g T U Yt R S et S e o T S S e e R S S T

SUBSTANCE IDENTIFICATIOH

CAS-NUMBER 3333-67-3
SUBSTANCE: XXNICKELOUS CARBONATEXX

TRADE ﬁAHES/SYHONYHSi'CARBOHIC ACID, NICKEL SALT (1:13; C.1.77779;
NICKEL (II) CARBONATE; HN-51 -

CHEMICAL FAMILY:
INORGANIC SALT

. : MOLECULAR FORMULA: C-%{i“DS MOL. WT: 1l18.72
CERCLA RATINGS (SCALE 0-3): MEALTH=3 FIRE=0 REACTIVITY=0 PER3ISTENCE=]
T T T Gk oNENTS AND coMTAMINANTS
PERCENT: 100 COMPONENT: NICKELOUS CARBONATE
OTHER COMTAMINANTS: NORNE
EXPOSHYRE LIMITS:

1 MGINII/M3 ACGIH TWA;
15 UGC(NIY/M3 NIOSH RECOMMENDED TWA

— . PHYSICAL DATA
DESCRIPTION: RHOMBIC, LIGHT GREEM CRYSTAL OR BROWH POWDER
MELTING POINT: DECOMPOSES SPECIFIC GRAVITY: 2.6

SOLUBILYITY IN WATER: IMSOLUBLE SOLVENT SOLUBILITY: AMMOMIA, DILUTE ACIDS
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FIRE AND EXPLOSION DATA

FIRE AND EXPLOSION HAZARD:
HEGLIGIBLE FIRE AND EXPLOSION HAZARD WHEN EXPOSED TO HEAT QR FLAME.

FLASH POINT: HON-COMBUSTIBLE

FIREFIGHTING MEDIA: -
DRY CHEMICAL, CARBON DIOXIDE, WATER SPRAY OR FOAM
(1984 EMERGENCY RESPUGNSE GUIDEBOOK, DOT P 5800.3).

FOR LARGER FIRES, USE WMATER SPRAY, FOG OR ALCOHOL FOAM
(1984 EMERGENCY RESPONSE GUIDEBOOK, DOT P 5800.3).

FIREFIGHTING:
MOVE CONTAINERS FROM FIRE ARIZA IF POSSIBLE (1984 EMERGENCY RESPONSE GUIDEBOOK,

BOT P 5800.3).

EXTINGUISH USING AGEMNT IMDICATED. USE FLOODING AMOUNTS OF WATER AS A FOG.
AVOID BREATHING DUSTS AND FUMES FROM BURNING MATERIAL; KEEP UPWIND.
(BUREAU OF EXPLOSIVE, EMERGENCY HANDLING OF HAZARDOUS MATERIALS IN SURFACE
TRANSPORTATION, 193137.

R e R et e L i T T Y ot T R et .k Rk Tt T W . T T T 8 RS %R oy v o oy = o o k= A

TOXICITY

32 MG/KG SUBCUTANEOUS-GUINEA PIG; LDLO; MUTAGENIC DATA C(RTECS); POSITIVE
ANIMAL CARCINDGEN (IARC). EPIDEMIOLOGICAL STUDIES CONCLUSIVELY DEMONSTRATE AN
INCREASED RISK OF MASAL CAVITY AND PULMONARY CANCER IN-WORKERS IN NICKEL
REFINERIES. IT IS LIXELY THAT NICKXEL IN SOME FORM(S} IS CARCINOGENIC TO MAN.
NICKEL COMPOUNDS ARE EYE, MUCOUS MEMBRANE, AND SKIN IRRITANTS AND PULMONARY .
AND SKIN SENSITIZERS.

o e o e e v T % = 7% 0 0 0t s L o 0 Al ot e o et o 8 o o i o = Y Y T Y . A A A . R o o m m n .

HEALTH EFFECTS AND FIRST AID

INHALATION:
IRRITANT/SENSITIZER,
ACUTE EXPOSURE- INHALATION OF NICKEL DUST AND FUME MAY CAUSE RESPIRATORY
IRRITATIOHN, COUGH, ASTHMA, PULMONARY FIBROSIS, AND PNEUMON-
ITIS WITH FEVER. PULMONARY SEMSITIZATION MAY QCCUR IN PREV-
ICUSLY EXPOSED WORKERS. :

CHRONIC EXPOSURE- REPEATED OR PROLOMNGED EXPOSURE MAY CAUSE MUCGUS MEMBRANE
IRRITATON AND PULMONARY SENSITIZATION. AN INCREASE INCID-
ENCE OF LUNG AND NASAL CAVITY CANCERS HAS BEEM NOTED AMONG
e WORKMEN IMN HICKEL SMELTERS AND REFINERIES. SEE AMIMAL
CARCINOGENIC, MUTAGENIC AND TUMORIGENIC REFERENCES 1IN
TEXICITY SECTION.

FIRST AID- REMOVE FRCM EXPOSURE AREA TO FRESH AIR IMMEDIATELY. IF BREATHING
HAS STOPPED, PERFORM ARTIFICIAL RESPIRATION. KEEP AFFECTED PERSON WARM AND
AT REST. GET MEDICAL ATTY ION. :

“SKIN CONTACT:
IRRITANT/SENSITIZER.
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ACUTE EXPOSURE- DUST MAY CAUSE IRRITATION AND CONTACT DR SENSITIZATION
DERMATITIS.

CHRONIC EXPOSURE- MAY CAUSE DERMATITIS.

FIRST AID- REMOVE COHTAMINATED CLOTHING AND SHOES IMMEDIATELY. WASH AFFECTED
AREA WITH SOAP CR MILD DETERGENT AND LARGE AMDUNTS OF WATER UNTIL HO
EVIDENCE OF CHEMICAL REMAINS (APPROXIMATELY 15-290 MIHUTES). GET MEDICAL
ATTERTION IMMEDIATELY.

EYE CONTACT:
IRRITANT. :
ACUTE EMPOSURE- MAY CAUSE REDNESS AND IRRITATION.

CHRONIC EXPOSURE- REPEATED OR PROLONGED CONTACT MAY CAUSE IRRITATION AND
CONJUNCTIVITIS,

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

INGESTION: _
ACUTE EXPOSURE- NO EFFECTS HAVE BEEN REPORTED IN HUMANS.

FIRST AID- IF VICTIM IS CONCIOUS, IMMEDIATELY GIVE 2 7O 4-GLASSES OF WATER,
INDUCE VOMITING DY TOUCHING FINGER TO BACK OF THROAT.. GET MEDICAL
ATTENTION IMMEDIATELY.

FIRST AID- IF VICTIM IS COHSCIOUS, IMMEDIATELY GIVE 2 TO 4 GLASSES OF
WATER, AND INDUCE VOMITING BY TOUCHING FINGER TO BACX OF THROAT. GET
. MEDICAL ATTEHTIQN IMMEDIATELY.

-—_.—-.--——-_--_-u...-——--__—..—....__.-—-_..__-.-_.___.—_-._..__—__._..—-.-__.._-—___.-—-.__.._...__..._-_-

REACTIVITY

REACTIVITY:
STABLE UNDER MORMAL TEMPERATURES AND PRESSURES, UP TO THE MELTING POIKT, WHERE
DECOMPOSITION OCCURS.

INCOMPATIBILITIES:
NONE KHOWN.

DECOMPOSITION:
L?ERNEL DECOMPOSITION MAY RELEASE TOXIC FUMES OF CARBON MOHOXIDE AND OXKIDES OF
CKEL.

PQLYMERIZATION:
NOT KNOWN TO OCCUR.

xxxxxxxxxxxxxxxxxxxxxxﬁxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxﬁzxxxxxxxxxxxxxxxxxxxxs
CONDITIONS TO AVOID

xxxxx!xxxxxxxx*xxxxxxxx*xxxxxxxxxxxxxxxx*xxxﬁxxxxxxxxx*xxxxxxux%x;xxxxxxxxxxxx
- SPILL AHD LEAK PROCEDURES

i
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OCCUPATIONAL SPILL:
NO SPECIAL PRECAUTIONS INDICATED.

PROTECTIVE EQUIPMENT

VENTILATION: ‘
PROVIDE LOCAL EXHAUST VENTILATION OR GENERAL DILUTION VENTILATION TO MEET
PERMISSIBLE EXPOSURE LIMITS.

RESPIRATOR:
1000 MGCNI)/M3- SUPPLIED-AIR RESPIRATOR WITH FULL FACEPIECE, HELMET, OR HOOD.

51000 MG(NI)/M3- SELF-CONTAINED BREATHING APPARATUS WITH A FULL FACEPIECE.

FIREFIGHTING- SELF-CONTAINED BREATHING APPARATUS WITH A FULL FACEPIECE OF-
ERATED IN PRLESSURE-DEMAND OR OTHER POSITIVE PRESSURE MODE.

CLOTHING: —
EMPLOYEE MUST WEAR APPROPRIATE PROTECTIVE CLOTHIRG AMD EQUIPMENT TO PREVENT
REPEATED OR PROLONGED SKIN CONTACT WITH THIS SUBSTANCE.

GLOVES: .
EEPL?IEE MUST WEAR APPROPRIATE PROTECTIVE GLOVES TO PREVENT CONTACT WITH THIS
SUBSTAHNCE. . ‘

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

WHERE THERE IS ANY POSSIBILITY THAT AN EMPLOYEE'S EYES MAY BE EXPOSED T4
THIS SUSSTANCE, THE EMPLOYER SHALL PROVIDE AN EYE-WASH FOUNTAIN WITHIM THE
IMMEDIATE -WORK AREA FOR EMERGEHNCY USE. ’

AUTHORIZED - ALLIED FISHER SCIENTIFIC :
CREATION DATE: 03715785 RCVISION DATYE: 64726785

. : ~-ADDITICHAL TMFORMATION-
THE INFORMATION BELOW IS BELIEVED YO BE ACCURATE AKD REPRESENTS THE BEST
INFORMATION CURRENTLY AVAILABLE T0 US. HOWEVER, WE MAXE HO WARRANHTY OF
MERCHANTABILITY OR ARY OTHER WARRANTY, EXPRESS OR IMPLIED, WIYH RESPECT TO
SUCH INFORMATION, AND WE ASSUME NO LIABILITY RESULTING FROM ITS USE. USERS
SHOULD MAKE THEIR OWN INVESTIGATIONS TO DETERMINE THE SUITABILITY OF THE
INFORMATION FOR THEIR PARTICULAR PURPOSES.

bR |



MATERIAL SAFETY DATA SHEET
CORPORATE RESEARCH & DEVELOPMENT
SCHENECTADY, N. Y. 12305

NO. 36

NICKEL CHLORIDE

Date September 1978

SECTION 1. MATERIAL IDENTIFICATION
MATERIAL NAME: NICKEL CHLORIDE

OTHER DESIGNATIONS: Nickelous Chloride Hexahydrate, NiCl,-6H0, GE Material D4GS,
CAS# 007 791 200

ACTURER: Allied Chemical Corporation McGean Chemical Co., Inc.
Specialty Chemicals Div. 1250 Terminal Tower
Columbia Rd., Morristowm, NJ 07960 Cleveland, OH 44113
Phone: (201) 455-2000 Phone: (216) 621-6425
SECTION I1. INGREDIENTS AND HAZARDS X HAZARD DATA
Nickel(II)Chloride Hexahydrate ca 99 8-hr TWA 0.1 mg/m3*
(as Ni)
*Current OSHA regulation is 1 mg/m3; ACGIH (1977) 8-hr TWA Mouse, intraperitonesz]
is 0.1 mg/m3 (as Ni) with STEL of 0.3 mg/m3. NIOSH has LDsg 48 mg/kg
proposed TWA of 0.015 mg/m3 (as Ni) for all inorganic
nickel compounds .and considers all inorganic nickel com- Dog, intraveneous
pounds to be carcinogenic when airborne (under dispute), LD 40-80 mg/kg

SECTION III. PHYSICAL DATA

Scolubility in water, g/100 cc at 20 C — 254 Vapor pressure of this material is water
) . at 100 ¢ -~ 599 vapor only at room temperature
pH of aqueous solution ca 4 Molecular weight ——————nw 237,70

Appearance & Odor: Green, deliquescent crystals or crystalline powder.

SECTION IV, FIRE AND EXPLOSION DATA : - LOWER | UPPER
Flash Point and Method Autoignition Temp, Flammability Limits In Air
N/A N/A N/A

This material is non-flammable, Use extinguishing media which is appropriate for the
flammables involved in the fire. _

No unusual fire or explosion hazards are associated with this material.

Firefighters should use an approved self-contained respirator if this material is in-
volved in a fire situation.

SECTION V. REACTIVITY DATA

This material is stable in closed containers at room temperature. (It will pick up mois-
ture from the air and go into solution if exposed in open containers.)
A water solution of this material is acidic.

GENERAL &3 ELECTRIC



NOo. 36

SECTION VI. HEALTH HAZARD INFORMATION TLY 0.1 mg/kg (See Sect. II)

Irritating and harmful when swallowed, Irritating and damaging to the eyes on contact.

I&ECTION VIIl. SPECIAL PROTECTION INFORMATION

Irritating to the skin; may produce allergic sensitization. "Nickel {itch” {s a form of
ermatitis that can occur in those handling nickel compounds or metallic nickel plate.
Inhalation of dust or mist is irritating to the upper respiratory tract,

I0SH has proposed that all "airborme nickel' be considered carcinogenic; this is under
dispute, but any inhalation of dusts or mists containing nickel should be avoided, (Evi-
dence is good that inhalation exposure to certain nickel refining processes has produced]
cancer in the respiratory passages and lungs.} Inorganic nickel compounds are not con-
sidered carcinogenic by ingestion. FIRST AID: -

[Eve contact: Flush well, including under eyelids, with running water for 10-15 minutes;

then get medical attention promptly.

Skin contact: Flush exposed areas with water, then wash with soap and water. Get medical

attention if irritation persists, ‘

Inhalation: Remove to fresh air. If discomfort persists, get medical attention,

Ingestion: Contact physician immediately for imstructions!

SECTION VII. SPILL, LEAK, AND DISPOSAL PROCEDURES

Those involved in clean up must have protection against skin or eye contact and inhalation
of dust or mist. Pick up promptly for recovery or disposal by a method that does not
generate dust. Notify safety and health personnel if large spills occur.

PISPOSAL: ‘All disposal must be done in accordance with Federal, State, and local regu-
lations. Nickel content of effluent must be properly regulated for discharge. Disposal
may require precipitating nickel under alkaline conditions, filtering, ‘neutralizing the
filtrate for discharge and, placing nickel-containing éludge in an approved landfill.

Provide adequate general ventilation and local exhaust ventilation to meet the TLV re-
quirements, (General veatilation may be adequate where no dust or misting occur.)
Whenever dust or mist problems occur, lecal exhaust ventilation should have a face
velocity greater than 100 1fm at the inlet at the working station and workers should be
equipped with approved respiratory protection.

Protective rubber gloves and safety glasses are required, Protective clothing and a
chemical apron should be worn where gross contact is probable, An eye wash station
should be near the work area. )

SECTION IX. SPECIAL PRECAUTIONS AND COMMENTS

Store this material in closed containers that are well protected from physical damage.
Handle in a manner that avoid dusting or misting conditiomns,

Avoid breathing of dust or of mists containing this material. Avoid contact with the
skin, eyes or clothing. Wash thoroughly after handling. Follow good hygienic practice.

Preclude from exposure those individuals who have become sensitized to nickel compounds

and those who have problems with skin, sinus and pulmonary diseases. Because of pos-
sible carcinogenie risk, medical surveillance as presented in NICSH recommended inor-"

ganic nickel standard should be conducted. e —
APPROVALS: ¢grp’ 9( (A, IW

ATA SOURCE (8) CODE: 1-6, 10, 12, 20 Y Industrial HygienyM}‘
vdgments o to the suitabslity of informati win for pur. ‘s purposes are
necessarily purcl'\om's'rn;:nslbili:. Th::»::: nl:hotp';::m. care has and SafEtv —

been token in the preparation of such information, Generol Eleciric Company Corpo rate Medical

®utands no warrenties. makes no representotions and cssumes no reiponsibility Staff

as 1o the accuracy or switabilify of such information for application to purchaser's a - G}E %m 1,77

intended purposes oc for consequences of ity e, - @
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Material Safety Data Sheet

“May be used 1o comply with
OSHA's Hazard Communication Standu.
29 CFR 1010.1200. Stiurwbivel nueit {u-

consulted for specific requirements.

U.S. Department of Labor
Oceupational Safety and Health Adiministration
{Non Mandatary Form}

| urine Approved

OMB No. 1238-0072

\ %

- None (non-flammable)

1

; ; ¥ ay e s not app ,'arno -
DENTITY (As Used on Labe! end List) Noh%lkmmmmmw n?nfb. mﬁﬁd~
Section |
Manufacturer's Name Emargency Teiephone Number
MID-ATLANTIC PERLITE PRODUCTS cCO. {(7T17) 236-4004
{Number, Street, City, State, and ZiP Coclo) Telephone Number for Information
1500 N, Camel?gn aSt.r'eet. (717) 236-4004
' Date Prepared
Harrisburg, PA 17103 5-15-86
h Signature of Preparer (optonal)
Section | — Hazardous Ingredients/ldentity Infarmation
: Other Umits
Hazardous Components (Specific Chamical tdantity: Common Name(s)) OSHA PEL ACGIK TLV Recommended i) (m
N/A ) o
This material is the expanded form of Perlite; it is chemically
inert and is approved by the Food-Chemical Codex for filtering
Adiquid food,
Sodium Potassium Aluminum Silicate.
Trade names ~ MAPPCO PerFIL and PerFLO. .
Section Il — Physical/Chemical Characteristics
Boiling Point ) [ A ir-wwers Gravity (Hz0 = 1)
Vapor Pressure (mm Hg) I " Metting Primt
Vapor Density (AIR = 1) ' : ' " [ Evanoration Rate
. {But ef'_.etale -1
W mtate
&dgold%ie
Appearance and Odor . . o oT
Off white, ‘no odor
Section IV — Fire and Explosion Hazard Data
Flash Point (Method Used) ) - { Flammabile Limits LEL

~

-1 UEL

ishing Media >
Inert mineral, does not burn, CO

compatable

‘Special Firs Fighting Procedures '
"' Will not support combustion

.Tu Fire and Explosion Hazards

None

Reproduce locally)

OSHA 174, SepL 1985



sty wtald

Srabii
ity {Unstable Conditions 1o Avoid
T None - inert and stable
X

Incoinpatibllity (Materials to Avon A
Avoid) ST
None - ;l’lC()m[)c‘l(..‘l bilc

-0 wille o enlreale . ic :
Fazardous Dosamcae i Lreoncentrate hydro MNuoric acid (will partially
_None dissoclve)..
Hazardous on May Occur Condilions 1o Avoid —
: Will Not Occ |
s ur x
Section VI — Health Hazard Data
Route(s) of Entry; {nhatation? Yes Skin? Ingestion?

Health Hazards (Acute ang Chronic)

Carcinogenicity: ' ~ NTP? IARC Monographs? OSHA Regulated?

$Signs and Symptoms of Exposure . )
ulsance dust - chemically inert

Medica! Conditions
Generally Aggravated by Exposure

Emergency and First Aid Procedures )
Evye discomfort - treat by eyewash, no emergency procedure required-:

Section VIl — Precautions for Safe Handling and Use

Steps to Be Taken in Case Material Is Released or Spilled . . . .

Sweep into container and discard. This is an innocuous white m:.newf\l--

powder, not harmful to touch or to_handle._ It is easily suspended in .
suggest__usi : =

possible use of gopples.

Waste Disposal Mathod 3
Landfill acceptable, no special procedures

Precautions to Be Taken in Handling and Storina
None required

Other Precautions
None

Section VIl — Control Measures
Respiratory Protection (Specify Type)

ne’™ G . . __ _
Ventilation Local Exhaust X Special
Mechanical (Gene . T Other i
At Ba(g (ﬁ?mplng stations
. Protective Gloves ) Eye Prolection _ R S
None required oggles in windy dump area“’

- Other Protaclive Clothing or Equipment R . - . LT
unmp materigal cirg slurry Lranks under negative pressure to reduce dusting.

Work/Hygienic Practices

Page 2 * UBAPO:1900-491-329/45175
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MAPPCO PERFLO PERLITE FILTERAID DATA
PHYSICAL AND CHEMICAL CHARACTERISTICS

TRADE NAME:
PRODUCER:
SHIPPIRG POINT:

MINERALOGICAL:

TYPE:

COLOR:

SPECIFIC GRAVITY:
WET APPARENT DERSITY:
SCREEN RETENTION:

pH (102 suspension):
Ignition Loss®

Ignition Losst®

Median Particle Diameter:

% Combined Water

Iamael Mendoza

Revised September 1986

PerFLO 10

Mid-Atlaontic Perlite Products Co.
Barrisburg, PA.

Amorphous mineral of volcanic origin,
geologically knowvn as Perlite, &
fused gsodium potassium aluminum
silicate.

Expanded, milled, particle classified.
Whice

2.3

18 - 20 Lbs/Cu.Fc.

U.S. STD. 325M 1X (Wet Screening)
6.5 -~ 7.5

I Hr. @ 1200°F 1.27 - 2.20

4 Hr. @ 1700°F 2.}0 - 3.25

Typical Range 3.4 - 4.4p



MID-ATLANTIC PERLITE PRODUCTS CO., LTD. % 1500 North Cameron Street

,‘ ;
e Rg*“!‘ o H

* Harrisburg, PA 171G

MAPPCO PERLITE FILTERAID DATA

TRADE RAME:
PRODUCER:
SHIPPING POINT:

MINERALOGICAL:

TYPE:
COLOR:
SPECIFIC GRAVITY:
REFRACTIVE INDEX:

WET APPARERT DENSITY
(Lbs/Cu.Fcr.):

FLUFFED LOOSE WEIGHT:
(Lbs/Cu.Fc.):

pH (10X slurry)
FREE MOISTURE (Max.):

RETAINED OF U.S. STD.
SIEVE N® 325:

GE BRIGHTHESS:

Ismael Mendoza

GENERAL CHARACTERISTICS
(TYPICAL VALUE OR RANGE)

Per¥LO 20

Mid-Atlantic Perlite Products Co.
Harrisburg, PA.

Amorphous mineral of volcanic origin,
geologically known as Perlite, a

fused sodium potassium aluminum
silicate.

Expanded, milled, particle classified.
White

2.34

1.45

82 - 85

Revised September 1986

L d
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MID-ATLANTIC

FERLITE PRODUCTS CO,, LTD. « 1500

North Cameron Street % Harrisburg, PA 17103

MAPPCO PERLITE FILTERAID DATA
GENERAL CHARACTERISTICS
(TYPICAL VALUE OR RANGE)

TRADE NAME:
PRODUCER:
SHIPPINRG POINT:

MINERALOGICAL:

TYPE:

COLOR:

GE BRIGHTRESS (Typical):

SPECIFIC GRAVITY:

WET APPARENT DENSITY:
FLUFFED LOOSE WEIGHT:
FREE MOISTURE, I :

IGNITION LOSS, I
COMBYNED WATER:

RETAINED OF U.S. STD.
SIEVE E* 325
(WET SCREENING):

pﬁ (10Z slurry):

MEAN PARTICLE DIAMETEER

IN MICRONS:

ODOR:

Ismael Mendoza

Revised September 1986

PerFLO 30

Mid-Atlantic Perlite Products Co.
Harrisburg, PA.

Amorphous mineral of volcanic origin,
geologically known as Perlite, a fused
sodium potassium aluminum silicate.
Expanded , milled, particle classified.
White

82 - 85

2.34

13 - 14 Lba/Cu.Ft.

4 - 5 Lbs/Cu.Ft.

5 - 5.5

Imparts no odor, absorbs no odor.




MATERIAL SAFETY DATA SHEET W

A=K RT ML T

Janiln
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LefLIgmTY
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T

PO~ N Al Bt Jpguriiar PN s
- ‘ - . ::t; ;repared?e;}sg NORD PERLITE ’

Gzitsorpooaz g 2% 1. PRODULT IDENTIFICATION ofeffedefdefmfod ol o opinfelat oty
Trade Neme(s): 734, 6364, . 332, "TG$1400, 190, 909, EC216, Uc216, UCA3SO, PF10, PF20, PF30,
pF70, 70LF, PF1S0, 150SP, 150LF, PF200, 200SP, PF300, 101F, 102F
Generic Mame: PERLITE CAS #: 93743-70-3
Chemical Neme: SODIUM POTASSIUM ALUMINUM SILICATE. Formula: Nay0, K,0, Al2°3' sig,
Manufacturer? NORD PERLITE COMPANY Telephone: (513) 433-5782
Address: B150 WASHINGTON VILLAGE DRIVE Emergency: (513) 4£33-5782
city: DAYTON State: OHIO Zip: 45458

ot ottt Lot d BB
G e e e ek 3
AdRiNLRR LR AT

=PmB= 11 PRODUCT INGREDIEWTS E:

i A R e e e R R M, T

INGREDIENT MAME CAS NUMBER x 1 PERMISSIBLE EXPOSURE LIHIT
3

EXPANDED PERLITE 937463-70-3 100 TLY: 10mg/m
Total Dust
PEL: 10m9/|1:3
Total Dust

This Product Contains Grester Than 0.1% but less than 1.0%

Crystalline Silica *This level is based upon

current ACGIH recommenda-
tions and proposed OSHA
. | regulations, and i the
- | game for their recommen-
dation for nuissnce dust.

VEEEREEE g
e N R ERERAE AR LA

iZEn ESEEEE ZEED | (1. PHYSICAL DATA E3

=T :
o e g TR e e o
frt—eeit R E R AR R SRR AR AT TR AN L m

Appearance and Odor: FINE WHITE POWDER, NO ODOR
goiling Point: NA Evaporation Rate: NA
vVapor Pressure: RA Specific Gravity (water = 1: 2.3

Water Solubility (X): NEGLIGIBLE Melting Foint: HA
Vapor Density (air = 1): NA % volatile by Yolume: NIL

BEBERALAT

szesEszrmeanzeaEca |y FIRE AND EXPLOSION DATA =: : : Sizissoos

e S ot vk
T B A P T T T L MR e W
-

R T o A o A T 0 L A L

flash Point (method): NONFLAMMABLE NFPA Flammable/Conbustable Liquid Classification: NA
Flammable Limity: RA Auto-Ignition Tempersture: NA

Extinguishing Medis: HA

Unusual Fire or Explosion Hazards: NONE

Special Fire-Fighting Procedures: HONE

A. Summary Risks BEZEEE

[ttt

Summary: THI1§ PRODUCT CONTAINS TRACE LEVELS OF CRYSTALLINE SILICA., [TARC HAS CONCLUDED THAT THERE IS "LIMITED
CARCINOGENICITY OF CRYSTALLINE SILICA TO MUMANS®, HOWEVER, TO NORD'S KNOWLEDGE THERE 1§ KO CREDIBLE .EVIDENCE
70 INDICATE THAT TKE TRACE AMOUNTS OF CRYSTALLINE SILICA PRESENT IN THIS PRODUCT HAVE A CARCINOGENIC EFFECT.
THIS PRODUCT 1S CONSIDERED A NUISANCE DUST BY THE ACGIH AND OSHA.

Medical conditions which may be sggravated: PRE-EXISTING UPPER RESPIRATORY AND LUNG DISEASE SUCH AS, BUT NOT
LIMITED TO BROHWCHITIS, EMPHYSEMA AND ASTHMA,

q Terget Qrgan(s): LUNGS
Acute Health Effects: TRANSITORY UPPER RESPIRATORY TRRITANT,

Chronic Health Effects: INHALATION OF HIGH LEVELS.OF AKY NUISANCE OUST OVER LONG PERIODS OF TIME MAY AFFECT LUNG
CAPACITY.

Primary Entry Route(s): INHALATION,




% . MEALTN MAZARDS =~ B. Signs/Symptoms of Overexpasure b=

Inhalation: RESPIRATORY IRRITATION. IN EXTREME EXPOSURES SOME CONGESTION MAY OCCUR.

r

Skin Contact: WA

Ingestion: KOT HAZARDOUS WHEN INGESTED.

| Eyes: TEMPORARY IRRITATION AND INFLAMMATION.

.

% y. HEALTH HAZARDS C. first Ajd/Emergency Procedures =}

! Skin Absarption: HA
L]
|
]
}
; Inhatation: REMOVE TO FRESH AlR. DRINX WATER TO CLEA& THROAT AND BLOW NOSE TO EVACUATE DUST.
i

. Skin Contact: NA

Skin Absorption: NA
Ingestion: NA

Eyes: FLUSH EYES WITH COPIOUS AMODUNT OF WATER. [F IRRITATIOK PERSISTS CONSULT A PHYSICIAN,

VI. REACTIVITY DATA

£

=

MATERIAL 1S STABLE. HAZARDOUS POLYHMERIZATION CANNOY OCCUR.
Chemical lncompatibilities: WYDROFLUORIC ACID.

Conditions te Avoid: NONE IN DESIGHED USE. A

Harardous Decomposition Products: MAY REACT WITH HYDROFLUORIC ACID TO FORM TOXIC S1LICON TETRAFLOURIDE GAS.

2 y1]. SPILL OR LEAK PROCEDURES BROETRETIINE

=

Procedures for Spill/Leak: VACUUM CLEAN SPILLAGE. 1F SWEEPING IS NECESSARY USE A DUST SUPPRESSANT.

Waste Management: DISPOSE OF IN ACCORDANCE WITH ALL APPLICABLE FEDERAL, STATE, AND LOCAL REGULATIONS.

VI11. SPECIAL PROTECTION INFORMATION =

Goggles: CHEMICAL SAFETY GOGGLES,
Gloves: NOT NORMALLY REQUIRED.
Respirator: OSHA/NIQSH APPROVED RESPIRATOR FOR PROTECTION AGAINST NUISANCE DUST.

ventilation: tOCAL IF NECESSARY TO MAINTALIN ALLOWABLE PEL OR TLV LEVELS.

Other: NA

special Considerations for Repair/Maintenance of Contaminated Equipment: INSURE PROPER RESPIRATORY PROTECTION.

= |X. SPECIAL PRECAUTIONS

#
=
=

storage Segregation Hazard Classes: HA

special Mandling/Storage: REPAIR ALL BROKEN BAGS IMMEDIATELY. HMAINTAIN GOOD WOUSEXEEPING PRACTICES,

-

special Workplace Engineering Controls: NOT HORMALLY REQUIRED.

Other: HA

PROVIDED 1IN GODD FAITH TO COMPLY WITH APPLICABLE FEDERAL AKD STATE LAW(S). HOWEVER, NO WARRANTY OR

i .

{

AS OF THE DATE OF PREPARATION OF THIS DOCUMENT, THKE INFORMATION PROVIDED 1S BELIEVED TQ BE ACLURATE AND IS
REPRESENTATION WITH RESPELT 10 SUCK INFORMATION 1S INTENDED OR G1VEN.




TECHHICAL * BULLETIN

CALCINED DIATOMACEOUS EARTH FILTER AIDS
vs MNORD PERLITE FILTER AIDS

CRYSTALLINE SILICA COMPARTSON

The level of crystalline silica found in commerciatlly available filter 2ids varies greatly with respect to the rav
materials used in the manufacturing process, B8s well as processing metheds, To illuystrate the dramatic variation
in erystalline silica levels found in commercial filter aids, ranges of crystalline silica found in typical
Diatomaceous Earth preducts and in Nord Perlite products are shoun below. -

Comparative levels of Crystalline Silica Found in calcined
piatomacegus Earth and Hord Perlite Filteraids:

Typical Filtzer Aid Type Crystalline Silica Content

wstraight™ Calcined 10 - 25%
pDistomaceous Earth

uwglux® Caleined 25 - 60%
Diatomaceous Earth

Nord Perlite Less Than 1,0%

word Perlite Company has recently learned the International Agency for Research on Cancer (1ARC) has concluded
that there is sufficient evidence in animals and limited evidence in humans that crystalline sitica is a
carcinogen, -Specifically, JARC's recentiy published supplement 7 classifies crystalline silica 2s 2 category 24
material - “limited evidence for the carcinogenicity of crystalline silica to humans", The Occupational Safety
and Meslth Administration (OSHA) considers crystalline silica to be a pneumaconiosis producing dust. :

ceneral Health Considerations
Calcined Diatomaceous Earth Filter Aids:

For use as filter aid material, Diatomaceous earth is heat treated, or calcined, a process which converts up to
25% of the amorphous silics to cristobalite - 8 form of crystalline silica. If 2n alkaline fluxing agent such as
soda ash is used in calcining, the eristobalite level may reach as high as 60X or more.

Exposure to Diatomaceous Earth can cause pneumoconiosis. Hearly atl cases of disabling pneumeconiosis from
exposure to Diatomaceous Earth have been agssociated with cristobalite exposure, and the extent and severity of
piatomaceous Earth pneumoconiosis correlates with the cristobalite content as well as the duration of the
exposure. In addition to theslarge cristobalite crystailine silica fraction, Diatomacecus Earth can cantain from
1% to 5% quartz crystalline silica.

The current Parmissible Exposure Limits (PELs) and Threshold Limit Values (TLVS) for Diatomaceous Earth are
determined by the percentage of the total crystﬂéline silica species present in the material, As a regult, the
PEL for Diatomaceous Earth can range from 1.0mgsm” for the straight calcined grades, to less than 0.img/m” for the
flux caleined grades. A flux calcined Diatomaceous garth product for example, containing 40% cristobalize
crystalline silica and 3% guart: crystalline silica would require dust control to maintain the Time Weighted
Average (TWA) below 0.08mg. of respirable dust per cubic meter of air.

Nord Perlite Filter Aids:

Nord Perlite filter aids are produced from natural perlite from Nord Perlite's mines in Arizona, which are
considered among the world's richest and purest deposits. Mo Chemicals or fluxing additives are used in the
manufacturing process. Nord Periite is essentially an amorphous mineral consisting of fused sodium potassiun
aluminum silicate. Nord perlite contains greater than 0.1% but less than 1.0% crystalline silica.

There are no published medical reports to indicate that exposure to perlite dust, either to ore or 1o the expanded
form, has resulted in adverse physiotogical effects, to Nord's knowledge there is no credible evidence 12
indicate that the trace smounts of crystalline silics present in Hord perlite Products have a carcinogenic effect

$ince Nord Perlite products contain less tha& 1.0% crystalline silica, OSHA currently regulates Hord perlite as
nu!sance dust, snd proposes & PEL of 10 mg/? IVA for total dust. The ACGIH alse considers Word Perlite to be
nuisance dust and recommends a TLV of 10mg/m~ total dust. .

o

-

r

Technical information and data described here is believed to be reliable. Houever, no guarantee is implied s
expressgd_aF to. the accuracy of tﬁese data or the use of the product. Nord Perlite Company c€annot aSSume
rmemmmeibility for any patent tiability that may arise from the use of any product in a process, manner, or



Synonym(s): Phos acid; Orthophosphon'c acid
Chemical Name: Phosphoric acid
Chemicay Formuia: H,PO,
Chemicat Family: Mineral acig
CAS No.: 7664-38-2
TSCA lnvenrory: Phosphoric acid appears on the lnventory of Chemical
Substances published by the U. S Environmentat Protection =
Agency (EPA) unger authority of the Toxic Substances .J:
ntrol Act (T SCA) m
Dot Proper Shipping =
Name: Phosphoric Acig >
Dot Hazarg Class/ g
1.D. No.: Corrosive Mmatenal/UN180s >
DOT Label(s): Corrosive r—n-]
US. Surtace Freignt _ =
. Classification: Phosphoric Acid -
Reportabie Quantity (RQ) >
Under U.S. EPA CERCLA g
Regulations: 5,000 Ibs.
Hazardous Chemical(s}
Under OSHA Hazardg
Communication Standarg- The substance listed below is identified ag a hazardous chemical
under the criteria of the OSHA Hazard Communica!ion Standard
(28 CFR 1910-1200): - l
Phosphoric acid, CAS Reg. No. 7664-38-2 ‘:q
WARNING STATEMENTS o
DANGER! _ g
CAUSES BURNS TO Eves AND SKIN - Q
o,
PRECAUTIONARY MEASURES REC=iviep N
Do not get in €yes, on skin, on Clothing. 188 ry = o
Avoid breathing mist > NOL =9 Q
Keep container closed. ‘ﬂEQ; SYST. DepT.

IS nn SOl SAFETY DATA o

9,
MONSANTO ComPANY
800 N. LINDBERGH BLyp,

MONSANTQO PRODUCT NAME ST. Louis, Mo 63167

7 ; — Emergency Phone No,
PHOSPHORIC ACID {Can Collect)
314-694-1000

PRODUCT IDENTIFICATION

Use with adequate ventilation.
Wash thoroughly after handling_

‘tied container retaing vapor and prodyct residue. Observe gj labeied saleguards yntif Container is
cleaned, feconditioned or destroyed.

CORROSIVE T MILD STEEL




Monsa Nt0 MATERIAL SAFETY DATA | Page 2 of 5

EMERGENCY AND FIRST AID PROCEDURES

FIRST AID: IF IN EYES OR ON SKIN, immediately flush with plenty of water for at least 15 minutes
while removing contaminated clothung and shoes. Call a physician. Wash clothing before reuse.

IN CASE OF: SPILL OR LEAK, contain spills and eaks to prevent discharge to the environment.

OCCUPATIONAL CONTROL PROCEDURES }

Eye Protection: Wear chemical safety goggies to prevent eye contact Have eye baths
immediatety available where eye contact can occur.

Skin Protection: - Wear appropriate impervious -gloves and proteclive clothing to prevent skin
contact. Wear face shields and impervious aprons when splashing is likely.
Remove contaminated clothing promptly and launder before reuse. Provide safety
shower at any location where skin cortact can occur. Wash contaminated skin

promptly.
Respiratory
Protection: Use NIOSH approved equipment with full facepiece when airbome exposure
iimits are exceeded. Consult respirator manufacturer 1o determine appropriate
type equipment for given application.
Ventilation: Provide ventilation to minimize exposure. Local exhaust ventilation preferred.

. Airborne Exposure

Limits:
Typical Product Composition: Phosphoric acid in water

OSHA PEL/TWA: 1 mg/m®
ACGIH TLVE/TWA: 1 mg/m?
TLVE/STEL: 3 mgm?

FIRE PROTECTION INFORMATION

Extinguishing Media: Although phosphoric acid is not combustibie, it can react with metals to
liberate hydrogen, a flammable gas.

REACTIVITY DATA

AIERIAL irtt Y DAIA Phusphotic Acld

Materials To Avoid: Avoid contact with materials such as sulfides and sulfites which could
release toxic gases, and be cautious in mixing with strong bases
because high heat of reaction can generate steam.

Harardous Decomposition
Products: None.

Hazardous Polymerization: Does not occur.
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trained in evaluation of this type of information.

Human Experience

Toxicological Datz -

Data from Monsanto Studies indicate the following:

Eye Skin Skin
Acute Oral  Acute Dermal Irritation Irritation Irritation
LD,, (Rat) LD, (Rabbit) FHSA 24-ht Rabbit 4-hr DOT Rabbit
Phosphoric 4.400 mg/kg, Greater than Corrosive Corrosive Noncorrosive
acid 75% Slightly Toxic 3.160 mg/kg, ' '
Slightly Toxic
Phosphoric 4.200 mg/kg, Greater than Corrosive Corrosive Noncorrosive
.add 80% Slightly Toxic 3,160 mgkg,
Slightly Toxic
Phosphoric 3.500 mg/kg, Greater than Corrosive Corrosive Cortosive
acid 85% Slightly Toxic 1260 mg/kg. :
Slightly Toxic

Additional information

Phosphoric acid has a low vapor pressure at foom temperature and is not expected to present a
significant inhalation hazard under ambient conditions. Phosphoric acid, however, can be irnitating to
the respiratory tract if inhaled as a mist or if the material is vaporized.

VIvVa AL34VS IVIHI LY N
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T PHYSICAL DATA
r-_A;:rpeamm:e and Odor: Clear, coloriess, syrupy liquid; no foreign odor

f\’ionsa Nt0 MATERIAL SAFETY DATA Page 4 of £

Vapor Pressure @ 20°C (mm Hg): 0.0285 (100% acid)

Solubility in Water: Compiete

75% 80% 85%
Boiling Point (760 mm Hg): 1—3—5‘% ;4:;3 1—5?‘-—0
Freezing Point: -17.5°C +4.6°C +21.1°C
Viscosity @ 25°C (centistokes): 12 17 23
Specific Gravity @ 25°C/15.5°C: 1.575 1.633 1.692
% Equivalent H4PO,: 75.1 80.35 85.5
Lbs/gallon @ 25°C: 13.17 13.66 14.15

Note: These physical data are typical values based on material tested but may vary from sample to sample.
Typical values should not be construed as a guaranteed analysis of any specific lot or as specification items.

SPILL, LEAK & DISPOSAL INFORMATION

Emergency Spill and
Leak Information:

Disposal Information:

Contain spills and leaks to prevent discharge to the environment. Neutralize
cautiously with a base such as soda ash.

Phosphonc acd, as cumently defined, is a hazardous substance under the
Comprehensive Envionmental Response, Compensation and Liability Act
(CERCLA). It 5,000 pounds or more are released into the environment, it must be
reported to the National Response Center (800-424-8802 or 202-426-2675).
Since focal, state and {ederal laws may vary, consult your attomey or appropriate
regulalory officials for information relating 1o spill reporting.

Keep product out of sewers, watersheds and water systems.

Dispose of in accordance with all applicable federal, state and local regutations.

As currently defined in the federal Resource Conservation and Recovery Act
(RCRA), unneutralized phosphonc acid, when discarded, is a hazardous waste
exhibiting the characteristics of corrosivity (D-002). See 40 CFR 261.22. Its
disposal, therefore, ts requlated by federal RCRA regulations. Consuft your
attomey or appropriate regulatory officals for information regarding additional
state and iocal waste disposal requirements.

ADDITIONAL COMMENTS

SAFETY DATA_Phosphoric Acld

MATERI

Store in rubber-lined or 316 stainless steel tanks designed for H,PO,. Store drums away from heat and

out of direct sunlight.
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DATE: 1011785 SUPERSEDES: 5/1/83

MSDS NO.: 007664382

FOR ADDITIONAL NON-EMERGENCY INFORMATION, CONTACT:

Product Acceptability Coordinator
Detergent Materiats

Monsanto Indystrial Chemicals Co.
314-694-2096

(A Unit of Monsanto Company)

VIva AL34VS IVIHILYIN

pIoV olioydsoyqd




TEXACO INC. Ey 2 @
INDUSTRIAL HYGIENE, TOXICOLOGY, AND MATERIAL
SAFETY DATA SHEET q

NOTE: NO REPRESENTATION IS MADE AS TO THE ACCURACY OF THE INFORMATION
HEREIN. SEE PAGE 7 FOR CONDITIONS UNDER WHICH DATA ARE FURNISHED.

. Trade Name and Synonyms

01659 RANDO OIL HD 68

Manuiacturer's Name Emergency Teiephone Nc.
Texaco Inc. (914) 831-3400 ext. 204
Address

P.C. Box 509 Beacon, NY 12508
Chemical Name and/or Famity or Descriptton
Hydraulic Qils

THIS PRODUCT IS CLASSIFIED AS: X NOT HAZARDOUS:

HAZARDOUS BY DEFINITION NO.S) . ON ATTACHED EXPLANATION SHEEYS

WARNING STATEMENT: .
NONE CONSIDERED NECESSARY

Prolective Equipment {Type)

Eves: Chemical type goggles or face shield optional.

Sicr Lxposed employes should exercise reasonable personal cleanliness;
this includes cleansing exposed skin areas several times daily
with soap and water, and laundering or dry cleaning soiled work

. clothing at least weekly.

inhalation None required if exposures are within permissible concentrations:
see below.

Ventilauon Normgzl

Fermissibie Concenirations:

Ajr: 5 mg/cubic meter of air for mineral oil mist averaged over an
8 hour daily exposure (ACGIH, 1984-85).

First Aid . . .
Eyes: As with most foreign materials, should eye contact occur, flush
eyes witn plenty of water.
Skire Wash exposed areas with soap and water.
ingestion: None considered necessary,.
tnhslation: None considered necessary.
Other Instrucsions: None.

ND. - Not Determinegd N.A - Not! ApDiicadble
< - Less Than “w = Tireatar Team .



Effects of Exposure

Acute:
Eyes: Believed to be minimally irritating.
Sk Believed to be slightly irritating with pessible redness,

edema, or drying of the skin.

Respiratory System: Believed to be winimally irritating if not in excess of per-
missible concentrations; see page 1.

Chronic: N.D.

Other: -
Sensitization Properties:

Skint  Yes aee. NO e  Unknown .3_. Respiratory: Yes —— NO aae  Unknown A

Median Lethal Dose (LDg, LL 5o HSpecies)

Oral Similar product >22.4 g /kg (rat) practically nonfoxic
inhalation N.D. - - -
Dermal Similar product >3.0 g/kg {(rabbit); practically nontoxic
Other N. D.

trritation Index, Estimation of ifrritation {Species) L

Skin Similar product 2.08/8.0 (rabbit): slightly irritating
Eves Similar product 9.83/110 (rabbit): no appreciable effect

Svmptoms of Exposure 2€€_above.

Ignition Temp°F. N.D. Flash Point F. (Method) 425 "F (CoC)
Flammable Limits (%) Lower N.D. Upper N.D.

Products Evolved When Subjected to Hezt or Combustion .
Carbon monoxide, tarbon dioxide, aldehydes and ketones, combus-
tion products of nitrogen and sulfur.

Recommended Fire Exiinguisting Agents And Special Procedures:
According to the National Fire Protection Association Guide, use
water spray, dry chemical, foam, or carbon dioxide.
Water or foam may cause frothing. Use water to cool fire- —exposed
containers. If a leak or spill has not ignited, use water spray
to disperse the vapors and to provide protection for persons at-—
tempting to stop the leak.

Unusual or Expiosive Hazards:
None.

N.D. - Not Determimed NA - Npt Applicabie
< = Less Than ~ = Oreatar Than -



D1635%
Waste Disposal Methoot . i L
Under RCRA, it is the responsibility of the user of products to

delermine, at the time of disposal, whether product meets RCRx

criteria for hazardous waste. This is because product uses,

transformations, mixture, processes, elc. may render the result-

ing material hazardous.(See Remarks for Waste Classification.)
Procedures in Case o! Breakage or Leakage (Transporaton Spilts Call CHEMTREZ (BDO) 424-9300)

Contain spill 1f possible. Wipe up or absorb on suitable material
and shovel up.

. Remarks: Waste Classification: Product (as presently constituted) has the

RCRA characteristics of barium toxicity and if discarded in its
purchased form would have the hazardous waste number DOQS.

NONE CONSIDERED NECESSARY

Reduirements tor Transportauon, Handung and Storage: i
Minimum feasible handling temperatures should be maintained.
exposure to high temperatures should he minipized.
should be avoided.

Periods of
Water contamination

N.A.
N.a.

DOT Proper Shippmng Name:
DOT Hazard Class {if aoplicablel

Soiling Pomt ©F)

.D.

Vapor Pressure

({rmemig)

-8816

Specific Gravity

(H20= 1}

Vapor Density

N.D.

{Air=1)

Appearance and Odor

pale liguid

pH of undituted produc:

N.&.

. Sotubility N.D.

Percent Volalile by Volume—E_'_D‘__

Viscosity 64.5 ¢St € 40 °

C

Harardous Polymerizations

.S

Occur

Evaporation

Otner

N.D.

Do not pccur

The Material Reacts Violently Witk (11 others s checked below, see additional

Air Water

Hea

Strong Oxidizers

comments on pape § for fulther getails)
Dthers None of These

X

ND. - Not Determineo
< ~ Lege Than

N -

~ -

No! Apphcabie

~

armmmar T heaa



.hemical/Comon Name CAS No. Expesure Limit

Range in %

Solvent-dewaxed heavy paraffinic petroleum di- 64742650 5.0 mg/m3 Tw4
stillates

To the best of our knouledse none of the above listed components is hazardous
according to OSHA (1910.1200) or one or more state Right-To~Know lists.

95.00 - 99.9%




01659 RANDO OIL HD 68

NONE CONSIDERED NECESSARY

Chemical/Common Name CAS No. Exposure Limit Range in -

Solvent-dewaxed heavy paraffinic petroleum di~ 64742650 5.0 mg/m3 TwWa 95.00 - 99.99
stillates

To the best of our knowledse none of the above lisled components is hazardous
according to OSHA (1910.1200) or one or more state Right-To-Know lists.

HMIS o
Health ooz ReaciLivity :
Flammability: 1 Special :

[

CAUTION: Misuse of empty containers can be hazardous. Empty containers can be hazardous if used to store toxic, Hammable,
or reactive materials. Cutting or welding of empty containers fmight cause fire, explosion or toxic fumes trom
residues. Do not pressurize or expose to open flame or heal Keep container closed and drum bungs in place

HEALTH EMERGENCY TELEPHONE: (914) 831-3400 (EXT. 204

"} For ‘Additional Information Concerning

. : '-TEJ(aCb-.".‘]nC:_‘R_.: 3 T - a 5:-i'F“e‘?!LUbfiCl.ﬁts‘fAnfi!ro-;;t'es C
2000 "IW-ESICheS-tBI'A AVEHUE i : ‘ Lo call [374) .831=3400 EXT.204) !

1 - Chemicafs/Additives " ..
S call {409) 722~-8381
H . “Transportation Spills . - Cn i e
‘ - esll CHEMTREC {B0O) 424-2300 © =

‘White Plains, New “York 10650




TEXACO INTENDS TO COMPLY FULLY WITH PPOVISIONS OF THE TOXIC SUBSTANCES CONTROL ACT
STATE OF MICHIGAN CRITICAL MATERIALS ACT (REVISED 1985)
0.038% zinc; conversion factor 7.3 pounds per gallon

Mo

To determine applicability or effect of any law or regulation with
iegal advisor or the appropriate governmen! agency.
gy _R- T. Richards Tite 18T . Env. Conservation & Toxicology

Date 11-20-8> D New B Rewised. Supersedes 10-16-85

ND. - Not Determined N.A. ~ Not Applicable
< = less Than > ~ Greater Than 1S

respect 1o the producl users should consultl his
Texaco does notl undertake 10 furnish advice on such matters,




NOTE: THIS DATA tS FURNISHED GRATUITOUSLY INDEPENDENT OF ANY SALE OF THE PRODUCT.

ONLY FOR YOUR INVESTIGATION ANDU INDEPENDENT VERIFICATION. WHILE THE tNFORMATION 1S

BELIEVED TO BE CORRECT, TEXACO INC. MAKES NO REPRESENTATION AS TO THE ACCURACY OF THE WINFOR-
MATION CONTAINED HEREIN. TEXACO INC. SHALL IN NO EVENT BE RESPONSIBLE FOR ANY DAMAGES OF WHAT-
SOEVER NATURE DIRECTLY OR INDIRECTLY RESULTING FROM THE PUBLICATION OR USE OF OR HELIANCE

UPON DATA CONTAINED HEREIN. NO WARRANTY, EITHER EXPRESS OR IMPLIED OF MERCHANTASBILITY OR
FITNESS OF ANY NATURE WITH RESPECT TO THE PRODUCT OR TO THE DATA HEREIN IS MADE HEREUNDER.
DATA SHEETS ARE AVAILALLE FOR ALt TEXACO PRUDUCTS. YOU ARE URGED TO OBTAIN DATA SHEETS FOR
ALL TEXACO PRODUCTS YOU BUY, PROCESS. USE. OR DISTRIBUTE. AND ENCOURAGED TO ADVISE ANYONE
WORKING WITH OR EXPOSED TO SUCH PRODUCTS OF THE INFORMATION CONTAINED HEREIN.

EXPLANATION OF THE INDUSTRIAL HYGIENE,
TOXICOLOGY, AND MATERIAL SAFETY DATA SHEET

PRODUCT INFORMATION
Trade Name and Synonyms

Refer to the code number and name under
which the praduct s marketed and the common
commercial hame of the Droauct

Marufacturer's Name and Address Sell explana—
tory.

Cremical Name and/or Family or Description

Retfer 1o chemical, generic, or descriptive rame
of single elements and compoungs.

For purposes of this form. a2 product is defined
as hazardous if it possesses one or more of te
followmng charaterisucs: (1) has a flash—point
below 200 degrees Farenheit. closed cup or sub—
ject to spontanepus heating: (2) has a threshold
limit value beiow 500 ppm gases and vapor

beiow 5 mg/m3 for gust. fumes snd mist, and
below 25 MPPCF for mineral dust (3) a singie
dose oral LDSO below SO0 mo/kg (4) causes
burns to the skin in the shori—tlerm exposure or
is systemically toxic by skin contact (5) has
been demonstrated to be a skin or eye irritmt or
causes respiralory irritation; (6) may cause skin
Or respiratory sensitization; (7) has leratogenic,
mutagenic or other toxic effects; (B) may cause
asphyxia o©r pneurnoconiosis; [9) in the course
ol normal cperations may produce dusts, Qases,
fumes, vaoor. mist, or smoke which have gne
or more o! the above characteristics: (10} con—
wins a component which may be carcinogenic
according to NTF (National Toxicoiogy Program),
IARC (inernational Agency for Research on Cancer),
OSHA (Occupstional Satety and Health Administration),
EPA {Enwvironmental Protection Agency) andfor NCI
{National Cancer Institiie); {11) has a median LC50

in air of 200 ppm or less by volume of gaz ©f vapor,

or 20 mg/l or less of mist, fume or dust when
administered by innalation

OCCUPATIONAL CONTROL PROCEDURES

{Consuht your Industrial Hygienist or Occupational
Heaith Specialist)

Protective Equipment

Type of protective equiment that is necessary
tor the sate handiing and use of this product

Venlilation

Normal means adequate 1o rmaintam permissible
concentralions,

Venlilalion: type, ie Iocal exhaust mechanical,
etc.

Permussible Concentrations

ingicates Threshold Lwnut Value (TLV) and/or
Time Waeighted Average (TWA} as estabhisned by
the Amencan Conference of Govermental in-
dustrial Hygierists and/or siandards promuigated
py the Occupationai  Safety and Health Adminis—

fravipn

EMZRGENCY AND FIRST AID PROCEDURES

Administer first aid and emergency procedures
in case of eye andfor skin contac! mgesuon
and inhalation

PHYSIOLOGICAL EFFECTS
Acute Exposures (Eye Skin. Respratory System)

Reters to the most common etfects that would
be expected to occur from direct contact with
the product

Chronic

Refers to the effects that are most likely 1o oc—
cur from repeated or prolongec exposure.

Sensitizer

Means & substance which will cause on or in
normal living tissue., w™rough «n  ailergic or
photodynamic process, a hyDersensitwity which
becomes evident on reapplicsuon of, or expos—
ure to, the same subsiance,

Median Lethal Dose or Concentration (LDS0.LCSD)

Refers 1o that dose or concentration of the ma-
terial which will produce death in 50 per cen: of
the amwmals. For inhalation, exposure time is 1n—
dicated

Irritation Index

Reters 1o an  empirica! score (Draize Method) for
eye and skin irriation which tested by the meth—
od descriped if numbers are not available, a ves
or no answer indicales wnether or not the mal—
erial 1s an irritant

FiRTc PROTECTION INFORMATION

tgnition Temperature

Reters 1o the temperalure in degrees Farenheil,
a which 3 hquid  will give off enough flammabie

vapor to ignite  and burn continuously for 5 sec—
ongs,

Flash Pomni (State Method used!
Reters 1o tne temperature in degrees Farenneil

at which 3 hauid  will aive off enpugh tlammable
vasor ic ianite,



Flammabie Lmmits

Relers 10 the renge ©f §as orf vaior concentration
(percent by volume o mr) which will bum or ex-
plode if an gniton source 5 present Lowaer
means the the lower flammable lmil and upper
mesns the upper flsmmable It given m per—
cenL

Products Evoived When Subjected 10 Heat or
Combustion

The products evolved when this material 15 sup—
jectad to  heat or combustion inciudes temper—
aure st which oxidauon or other forms of degra—
dation occours.

Recommended Fire Extinguishing Agents anc
Special Procedures

Specifies the tire fighting agents that should be
used to extinguish fires. If unusua! fire hazards
are involved or special procedures indicated, this
is specitied.

Unsusual Fire or Explosive Hazards

Specifies hazards to personnel in case of fire. ex—
piosive danger.

ENVIRONMENTAL PROTECTION

Specities how this product can be successfully
disposed of.

indicates precastions necessary in the event that
laakage or breakage occurs. Included are (a)
clean—up procedures, (D) personal protective
equipment it necessary, (¢} hazards that may be
created, Le. fire, explosion, etc

PRECAUTIONARY { ABEL

Label that 13 required or recommended.

Requirements for Transportation, Handling and
Storage

Specifies handiing and storage procedures  Gives
ICC. DOT. or other regulations related 1o safety
and health for transportation

CHEMICAL AND PHYSICAL PROPERTIES

Boiling Point {or Range)

in degrees Farenheit or Celsius Boiling Point at
760 mmHg

Vapor Pressure

Pressure exerted when a solid or liquid ic in
equilibrium with s own vapor.

A &,

¢

The ratic of the density of the product to the
density of water.

Specific Gravity

Vapor Densiy

The ratio of the density ©f the vyanor at ssturs~
ton concentrstion ( 20 degrees Celswus or 68

degrees Farenheit ) 10 the densiy of ar 8 760
mmiHg

Appexrance and (Odor

Refers to the general characterization of the matl-
erial, .9 powoger, colorless liquid, aromatic odor.
elc.

pH

Reters to the degree of acidity or basicity of the
material in a specific concentraton.

pH1-5 - STRONGLY ACIDIC
pHS~7 - WEAKLY ACIDIC
PH7-8 - WEAKLY BASIC
PHS-14 — STRONGLY BASIC

Solubility

Refers 1w the solubility of a material by weight
in water at room temperature. The term negii—
gible, less than 0.1 %; shght 0.1 to 1%: moder—~
ate, 1 to 10%; appreciabie, 10% or greater. Gives
solubility in organic solvents where appropriate.

Percent Volatile By Volume

Refers to the amoun! volatized at 20 degrees
Ceisius or 6B degrees Farenheit when aliowed 10
evadorate,

Evanoration

Gives the rme of evaporation compares o
standarg

LE)

Viscosity

Measure of flow characteristics in Kineratic vis—
cosity in Centistokes.

Hazardous Polymerization

Hazardous polymerization is that reaction which
takes place o a rate which produces large
amounts of energy. Indicates whether it may or
may notl occur and under what storage conditions.

Does the Materia! React Violentiy

Indicates whether the material will react violently,
releasing large amounis of energy when exposed
under conditions listed

Composition

Components of the produc! as manufactured

Texaco inc.
2000 Westchester Avenue
White Plains, New York 10650
Phone (914} 831-3400 (Beacon)



"ONITI3Z) IANNIW ST J3IANIUN0IIN
HSOIN SW/9U 2 fONITI3) HIDOVY tW,/OW 2 {¥ML YHSO (W 9W ¢
:SLIWIY 33¥NS04X3

*(%10°0) SIVLIIW ¥3IH1O0 ANV (x£0°0) 3QIX01A NOJITIS tSIHYHIWYLIHOD ¥3HIO

WNISINOVI ONY ‘WATDTYD ‘WNISSYIOd :ININGAWOD 10 :1N3D¥3d

_ | 31V410S WNIA0S :1NINOJWOD 170> :1M30¥3d
301¥0THD WNIAOS :INIHOLWOI 800" :1N32¥3d

31VNOEEYD WNIGOS :iNINOJWOD 05°0 :IN3D¥d

IGIX0¥AAH WNIAOS ¢1NINOAWDI 46 :1N39¥3d

SINVHIWYINOD QNY SININOJWOI

A e T e ER R M e e e L e e D e e VR O SN ol W R R M AN M M e W T G e o e e e e PR v = = e e ER R s e

0=30N316SISHId T=ALIAILDVId 0=3¥I4 ¢€=HLIVIH (-0 FIVIS) SOHILlVY VI2¥3D
00'0% :1iM T0W H-0-¥H Y INWE0S ¥VINIIT0M

3S¥8 JDINVOYOHI]
TATIWYE IVIIW3IND

219-5 ‘02f~-5 'F1E-G :3IL1IJVISY
£19-5 (AY70S ‘3IAIX0YAAH WNIQ0S AN ‘IAIXOYAAH WNIAOS fIAVI2 ‘3IQIX0¥CALH WNIQOS
©iav3g ‘3AIX0dgAR WNIQOS {ILVHAAH WNIADS (QIN0S ‘vd0S J11SNVYY ‘dAYINNVIO ‘va0s

JTISNYD f3MYT4 VA0S JILiSNYI fA¥E ‘YQ0S J2I1SAVY 'Qv38 VA0S JILSNVD (IIVHNIY
QI1SNYY 1JILSNYD JLIHM f3AT {3A7 VA0S VA0S JIL1SNVYD :SWANOHAS/S3WYN 3Qvyl

xxJQIX0¥AAH WNIQOSx¥ :3DHYISENS
C-€£L-01ET ¥3IQUNN-SVYI

NOILVYOIJIINIQT JONVYLISENS

A b Ay ik e S G 0 e M R e e Y SN N e R R A R S T i e e P SR T R A N M R R S R M Gk SRR R e R R we e R L M M R mm w w

*§35043Nd ¥YINJ1L18Yd ¥I3HL ¥04 NOILYWNOINI

JHL 40 ALINIGVLIINS 3HL 3INIWYILIQ 01 SHOILVOILSIANI NMO ¥I3HL INvW 01N0HS
S¥3SN  "3ASN SII WOdd ONILINGIY ALITNIGYIT ON 3WNSSY 3IM ONY ‘HOILVWIOJHI HINS
01 -103dS3Y HiIM ‘GITVJWI A0 SSIAIXT ‘ALNVAUYM HIHIO ANY MO ALINIQVIHVHOAEIW
40 ALNYHYYM OH 3dYW IM ‘¥IAIMOH  "SN 0L I19YIIVAY ATLNINAND NOTLYWIOINI
15349 JHL SIN3S34¥43d GHV F1v¥NIOY 39 0L d3A31138 ST MOI3E HOILVUYO04NI 3HL

00TBILS :0H LVD 0oTs-96¢L (102D
Y/H 1 X30NI 0T%L0 £N HMYY dIvd
£0-9%0022 1100V 001L-96L (102) IHYT L1H3IOV3IY 1
¥/H 1¥9H 0d Id011Id "1 NOLSVYD HOISTAIQ IVIIWIHD

98/81/20 :3iva S1IVLINOD ADHIO¥IWA JIAILINIIOS ¥3IHSIA

v . dar SR e ey T MR S M R W et e E WS W WM S Y e e T R e e R WY b e SN WY e AR MR R T R N R W e e AR, e mm e e e A

133HS VLIVA Al134YS TVIH3LVUY
¥¥J0IX0¥TAH WNIQOSHx

¥xJAIXOHAAH WNIQGOSHK
wM3QIX0¥OAH WNIQOSHN-

$0 A0 t0 39vd . © MMIAQIXOUTAH WNIQOSKN .



ONIHIV3I¥E 41 "ATILVIQ3IWWI ¥IV HS3IUd 0L VIV J¥NS0JXI WO¥L IAOW3Y -QIV 1Sdld

*CYONVENNLISIO TYNILSIINIOYLISYD QNY ‘VYIHOWNIHL TVIHINOAE ‘OHIHON0)
‘HOTLIVIINYI TVIHONOY¥E 3ISNVI AVW JUNS0dX3 03IDNOT0Ud -~34NSOdXI ITHOHHI

"YW3a3

AHYHOWIN G3AYIIA NI 1INS3Y AVW STWNS0LXI ISNILNT "ONIHIVIYE JI¥0BY1 QNV

TONIHONOD “IVO¥HL 3V0S ISNVI AVW SHOILVILNIINOD MO "3uNS04X3 J0 ALI¥3IAIS

FHL HO ONIGNIJ3I0 SILINOWNING 3¥IAIS 0L fW/OW 2 B 3SON IHL A0 HOILVIINYI
Q1IW WOHA A¥YA T11IM LSIW 30 [SNQ THL 406 6133443 3JHL -IANSOdXI ILINDY

*HLIVIH aNHY 3417 61 SNOYIONVA AIILVIAIWWI SI EW/OW 00Z "FAISO¥¥0DI—
: tHOT1V1vHHI

QIV L1S¥I4d OGNV S1234d43 HLTV3H

S - RS L v T o S T e e W e e b mm ey e e S e el S% T T ML e e WA T M M A R T WM A TR Y M r MR W T M e W T = mr o =

TINYITYAL

NHINS F¥3IA3IS OGNV LNVLIINAI INVHGWIW SNOINW ORY JA3 NV SI 3QIXOQHOQAH WNIA0S
"IHOH :SNLVLIS H3IOONIJHVD

fNOILYITYYY 3IYIAIS 1199vd-3A3 SANOH H2/9W 1 THOILIVLIIYAI
JYIAAS LILEVE-3AT SHUNOH H2/9N 0§ !NOILVII¥NI 3Y¥3IAIS 11499v¥¥~3A3 X1 ‘HOTLVIINAI
JYIATS LIAAVA-NINS SHNOH H2/9W 08 TNOILVLIINAI J¥IAIS AIANOW-3A3 SANOH HerXl

ALIJIXO0L

i e e o e e e 2 e L - = T = = S T e T = = R = Y T e T T e =

(L0085 4 100 X%0043Q01In0

ASHOJS3d AJNIDW3IWI $861) LNO SI 3IWII ¥3I L4V 1713M TILINN IQIS WOAL ¥3LVYM HLIM
S3IWVId 0L J350d4X3 SYIHIVINGD 1003 °"372ISSO0d 4I VIV IATJ WOY¥S SYINIVINDD IAOW
:ORTINOI43NTS

*Y3LVYM 40 SIILILHVAD ONIAO0T4 3SN *S3I¥IJ d3Io¥v1 ¥04

(L0085 4 100 ‘N00E30INO ISHOISIY ADINIOYIWI bR T)

Wvod ¥0 »qmmm Y3ALVM ‘3AIX0IQ NOGYUYD ‘IVITWIHI ANd

:VIQ3W DKILHOIA3¥Ld

J1GYWWYII-HON : ENTOd HSYY4

*3WYIL ¥O LVIH 0L A3$0dX3I HIHM QHV¥ZYH NOISO1dX3 ONY 3¥Id4 319191193N
tQ¥YYZYH HOISO01dX3 QNHVY 331d

e Vivd HOISO01dX3 GHY 3dId
*I0d32AT9 0HODW :ALINIANIO0S 1H3IATO0S
42% ¥3ALVM NI ALIIENT0S RIS dY %G ¥ d0d %1 :Hd
.u 000T © OHWW &b :3¥NSS3Ud A0JVA 1°2 :ALIAVED J13123dS
(3 81f) d 609 :11HIOd ONILI3W (D 06€T1) 4 »E52 :INRIDd ONITIOQE
"aI70% JIJOJSOYOAH FLIHM-JJ0 d0 JLIHM ‘SSITY0A0 :HOILJI[¥IS3C
VIVQ IVIISAHJ

T e T PR ER T S R R R e S il U A W e A e A S M M T T e R G S S Y MR ML W B MRl e S R AR oy e A T Er W m e e A o W

90 40 20 3ovd MHIGIXOATAH UWNIGOSKHN



*JAIX0¥AAH WNTA0S 40 S3WNJ 3AISOHN¥0D

ONISY313Y ¥3LVYM HLIM A1TVOIWY¥3INLOX3 S1OV3Y 1I "3SVE DNO¥LS v SI MUZMmeﬂmomuw

ALIATLIOYZY

A T, BA S m o Y D TS e M T T s M EE e v Ay e e SR Sy e oy A P e R S M T e SR e e kS SR M e P S R N W e e e W TH e e R TY T e o o = o

AT3LVIO3WMI NHOTLINILLY
1VOIQ3W 139 "OHILIWOA FINCGNI ION 00 “IIYXTV IHL 2inT1Q 0L A131VvIA3IWWI
YI1IVM 40 SIELYILINVND 39dYY WIH 3IAID ‘SNOIJISHOD SI WILJDIA IT -QIV 1S¥IS

"HDILIV
JIN390NIJEYD 103dI4 d0 L1INS3Y 3IHL HVHL ¥IHLVY HOILVWAOS
¥¥IS AT91SS0d ONY NOILDNYLS3Q INSSILE 21INS3d vV HOILSIOHI
Y314V SUYIA 2% OL 21 40 SAOINIL INHILVY HIIM AI¥¥NII0
FAVH SNIOVHJOSI 3IHL 0 VWONIDIVO 1130 SNOWYNDLS JO SISYD
*dNII0 HVD HOVWOLS ANV SNOVHJO0SI 3HL 40 NOILVY0J¥3d
"LIVOYHL 3HL 40 DHIVIIMS WOY¥d dNIJ0 HYD VIXAHSY '¥S0JNW
40 $323Td 39¥¥1 40 ONTLIWOA OGNV ‘XNAJYHL ONY ‘INONOL
‘HINOW *S4IT IHL 40 HOISOBYO0I ‘NIVd TYHIWOQEY 3¥3IA3S -3¥ASOIXI JLNOY
"IAIS0JN0D
:HOT1S3ONI

, "HOILNILLY 1¥IIA3W 139 " (SILINNHIW 02-GT ATILVUWIXOYLLY)
SSHIVUAY TYOIWAHD 40 3ONIAIAI ON TILNN ‘SAIT ¥3aMOY dHY ¥3dd40 JHL ONILIIY
ATIVHOISYD20 *¥ILYM 40 SLHNOWY 39UV HLIM A131IVIQIWWI S3AI HSVYM -Glv 1S¥Id

"SILTAILONNCNOD 3SNVD AVW 3UNS
+0dX3 40 S$13A37 MO LY LOVINOD ¥OJVA G3ONOT0dd ¥0 d3L1v3id3a¥ -3¥NS0dX3 ITHOYHID

"NOTLIVOIZIOVAD IVINY0D ININVWEI
nz< HOTLVA3DTIA TYIHY0I LHINANIIE ¥O IAISSIAODYd “INVAGUWIW QIZTAVINISVA
C¥ AR VANYO0D 2HL 20 HIMO¥OUIAD HLIM NOMYHAITQUAS IUV SHANE IAT 3AIAIS
30 SNOILVIITdWOD "HOILVII4IOIVAO TY3IHA0D QHV HOILYAIIIN 40 HOISSIYD0¥d SI
JYIHL U0 SNIOIR AYUIA0DIY TVRAVIO ¥IHITI SAYQ €1 0L L #3134V THOLLY¥IJIN (NV
VW3Q3 AINYVYW "NOILIVIISIOVJIOD TVIHIE0D ‘WNITIHLLI T¥VANY0D GNY IVATIONACHOD
40 OHIHONOTS ANV HOI1V¥O3LNISIA wm:qo AV 1JY1HOD ux:mcmxm ERYIR
“IATS04802
:1JVINOD 3A3

"NOTLINILLY I¥JI43W 130 “AS1KHOIL

008 LGN 108 *AT3¥NIIS 3OVANVE 3TI¥3LS AMddY ‘SHINEG T¥IIWIHD ¥0d "SHIVWIA

<o TYIIWIHO 40 JIINIAIAT ON TILNN (SIALANIW 02-GT AVLIVWIX0dddV) ¥3ILvYM d40O

SLHNOWY 3J9¥Y1 ANV LH39¥313a AIIW ¥0 4v0S HLIM V3I¥Y (3LD3dd¥ HSVYM "ONHIHLOTD
YZANN AILVM J0 SWVIYLS ONIHNNNY FTIHM ONIHLO0TD QILVYHIWVLINOD FA0WIY -Qlv 1S¥I1d

SILILYWE3A NI LInS3¥ AVW 3UNS0dX3 Q31v3I4I¥ -34NS0dX3 JIKOBHD

TYIVH J0 SS07 A¥VYO0JWIL ANV SHANE 71IYWS 314ILINW 3SNVD
AVH 1SIW ¥0 LSNA 3HL 01 3¥NS04dX3 “dNII0 AVW NOLLV¥IIIN 4330 HIIM SNANE
. 3¥3A3S ‘HINS 3IHL WO¥d GIA0WIY 10N 41 °"SUNOH 1¥¥3IA3S dILIV 1ILNA ¥NID0
10N S300 SIHL %% J0O SHOILATN0S HLIIM "SILIANIW € L1nOEY NIHLIM NOILVLIIY¥I 40
NOILYSHIS 3HA 3ISNYI AVM %06 0Ll G2 40 SHOILNTOS *HINS IHL NO -3ANS04XI 31NIV
TIATSO¥YU0ND
t1IVLIHOD NHI¥S

“37191550d SV HOOS SY HOTIN3LLY IVI1G3W 139 “ 153
1V QHY WAVM HOS¥3d A310344v d33% "HOILVHILSIY WWIDIHILdY IALD ‘03dd0LS SYH
90 40 €0 39vd WHIAIXOYAAH WNIAOSHN



"$3719115N9W00 1NIDVFQY 3LINOI

Oh h<m: HONONI FIVYINIO Avid ¥ILvM HLIM LOVINOD NI SOV38 YOO0S JI1SNV) :d31vM
*ANITALIIVOUOIHIIA O S3UNIXIW JAIS0TIdXT 40 HOTLIVUWAONd 3INITAHLIONOIHIINHL
*AND20 NHYD SHOISD1dX3 SNOTY3S :HVYNJ0daAHVHLITL
*NOIS01dX3 319ISS0d :10H0I 1Y TAHIIW GNY INIZNIGOI0IHIVHIIL

"34n5%3¥d ANY

ANVYEIJWIL NI 3SV3IYONI NY S3SNYD ¥YINIVINOO @3IS01D ¥ NI ONIXIW :G10vY 213n47NS
*3YNSS3I¥d GHY 3aNnl

v43dW3aLl HI ISVYIUINI KY S3ISNVI YINIVINOD 03S010 V HI ONIXIW .mzmhqum“%mwn d
1v201 A9 G3LVILINI H3HM NOILDVIY LN3T0TA AI3W3¥IXI :3QIXOLNIJ SNYOHISOH
a *¥IV HI AYSNOARVINOGS ILINOI AVW HDIIHM SIHIHJ
SOHd G3axXIiu mnamm> SIAIXONTAH INIT¥AIY HIIM 037108 SNYOHLSOHL :SNYOHISOHd
"HOIS01dX3 3161850d :(10~T1-NA-Y-H3ILN3d-2- Jyzhmmemmewumm
ANV 3YNLVAILWIL NI JSVIUOINI HY SISNAVI YINIVINQGD (35012 v HI OHIXIUW :WNR3T0
*LI¥S 3AIS01dX3 HV SWi0d :3INVJOAdO0YLIN
*3AIS0TdX3 3PV SLIVS A¥Q 3HL "53Svd JIHVO¥OD HLIM
SLIVS A¥Q WH0d ‘¥ILVM 30 FIHISIUL IHL NI ‘SHIJIVEVHONLIN JHL :SNIJJVIVJOYLIN
CTLYS FAIS01dX3 NY SWA0d :3INVHIIWONLIN
“1I¥S 3AIS01dX3 HY SWA0d :INVHLIIONLTH
mx:mmmmm ANY 33N1VIddWIL SISYIAINI YINIVINOD d35010 ¥ NI ONIXIW :GI0V JId1IN
*SVD N3DOWQAH 31EVWWYIS Wi0d 0L OHILIV3IY ‘SIVI3W $AJ0OYI0D :S1v]3L
*HOIL1IS04W033d 3AIS501dX3 :3AI¥AAHRY 2I131VH
*lV3H J0 NOILNIOA3 HIIM FHONINGO¥AAH 40 NOTLISOJWODI3Q AIdVY :INOHINOUBTAH
*3UNSSIUd ONY JANLYH¥IJWIL
NI 3SY3IYOHI NY S3GNYD ¥3INIVINGD 4350713 ¥ HI OHIXIW :QIdv J1J0NT404QAH
*3YNSSI¥d GHY IPNLVYEIdWIL
HI JSVIYOINI NV SISNVI HIHIVINOD d35012 ¥ NI ONIXIW :QI0¥ DIWOTHIOH¥QAH
*HOILOV3Y INITOIA :SHNOSYVIOUAAH Q3ILVNIOOQIVH
*3UNSS3A¥d QGNY FUNLIVHIWIL SIASVIYOINI BINIVINOGD 035010 V NI OHIXIW :1¥X0A1D
*3UNSSIYd ANY IYNIvdIduil
HI JSVIYINI HY S3SNVI ¥3INIVINOD G350703 V HI ONIXIW HIYQAHOHYAD wsz»xnu
mzm;»%wu<oxc4:oczoz 378ViiiYd »Jm:omz<hzomm W40d AW :3INITAHLIIO0AOTHIIA- FARA
TIUNGSINL ANY JUNLVYILUIL
NI FISYIYIHI HV s3sSnvd mm2h<hzou G35012 ¥ NI ONIXIW :Q12¥ JDINOJINSO¥DIND
*HOIS01dX3 31€1550d :S3ININTOLO¥LTNONOIHD
"3¥NSS3¥d ONyY
FANLYAIAWIL HI ISYIUINI HY SISNVI ¥INIVIHOD 0350710 V HI ONIXIW :NINQAHO¥OIHD
THOILOV3Y JIWY¥IHIOXI :1I0HODTY TAHLIW QHY WHOJOHOIHD
"HOILOV3Y INITOIA :30140N71JI¥1 INI¥OIHD
" SYD NHIOOUAAH ITAVIHUWYIS 40 HOILNT0AF JHL H1IM HOILJVIYE SNOYCIIA :HANIWATY
*10HO021Y 1AV ONIOJNAO¥d 3I2Y1d
XYL AVW SISATO¥AAR *SAY3IE VA0S DILSNVI AMQ HIIM 1DVINOD NI :3QI¥0THI A1V
*d30074X3 GHY JINIA¥VYQO INAIS3IA IHL NIHM
. ‘D SET 04 3S0Y FYNLIVYILWIL IHL NIHL ‘440 3UYI SHOILOVEd OML
HOILVIIILSTA WNIVA ¥3dNN ‘JQIX0YGAH WNITOS SNO3ANbdbY 40 IINISIYJ
3HL NI 34I¥071HD TANOJINS IHIZNIE GHY TOHODTY TATIV WO¥d
134vd3yd SYM JLVHOAINSINIZNIG TATIVY 40 LOVHIX3 INIZHIQ ¥ SY :T0HODIV 1AV
"HOTIVZIN3IWATI0d LNITOIA :ITTYLIHONIANIVY
*HIZT0AIY J0 ZQMh¢Nwa£>40m 1NIT0IA AT3UW3YLIX3 NHY NI SLINS3Y :NIJT04O¥
ELIEYER-E
aNV 230LVv¥I4UHIL mwm<wxuzu HINIVINDD 035070 ¥ NI ONIXIW :3QT¥QAHNY 21133V
FYNSSIUd AQHY JuNivy3dWIL SISVIUONI HINLIVINOD A3S01D Vv NI ONIXIW :Q12V DIL3IV
*IAAHAATIVLIIOVY 40 HOILYZI¥IWATOZ LN3ITOIA KNI SLINS3¥ :3IQAHIAIVLEIIIV

tSITLITIGIAVAWOINT

.90 40 %0 39Vd H¥IQAIX0AQAH WNTIADS X



*3A0W 3¥NSSI¥d JATLISO ¥3IHLI0 ¥0 GNYWIQ-3IYNSS3I¥d NI a3l .
-¥¥3d40 3231432¥d4 1IN3d V HLIM SNLY¥VddY OMIHLYI¥E AQ3NIVINDO-JN13S -ONILHOILIYLS

SNLVAV4dY ONIHIVIYE O03INIVIHOI-413S
TSU0LVEIASIY ASYW-YILEYNL GNY 3ISN-ITOHIS Ld3IDXT “ASVW LSNd -34vI63

AG0W MOTA-SNONHTLNDD NI 031v¥3J0 GOCH ¥0 ‘LI3WIIH 3231430V

1INV HIIM ¥0 3Q0MW 3¥NSS3¥d JAILISOd ¥3HIO 30 ANYWIG-3¥NSS3Ud

NI, G31Y¥¥3d0 3331d430V3 11nd ¥ HLIM ¥DIVIILSIN JIV-0311d4dNS I 3dAl
*3237430Vd 1Ind v QHY ¥3171d4 31V

r:ouhx<m ADHIIIIA4I-HOIH ¥ HIIM ¥0ivdIdS3IY ONIAAIYNA-YIV 03¥3IN04 -EW/OW 002

"3331439vd 1Ind ¥ HLIM SNLVIVddY ONIHIVIY¥A J3INIVIHOD-J13S
.noo: 40 *13WTN3H *3231430vV2 1INd v HLIM YOLvYIdS3d ¥IV-G311d4dNS

"2031430Vd 1INd ¥ HIIM BOLVHIAS3IY 3IVINOILUVA AONIFIDIJII-HOIH -TW/O0W 00T
. tH0LYHIJdS3Y

“S1IWIT 3¥NS0d4X3 316ISSIWA3L 133W 0L WILSAS NOLLVITLIHIA 1SNYHXI 1y201 301A0Yd
tNOTLYILLNHIA

LHIWLINDI 3AI10310¥d

D S W G SR T L S e S W S S S e i T R S ke e A8 S e S YT Ve A A T vy b S SR N e A R e e e A e S e N W R R M A e oy e e P

"AMLN3 ANIQ QNY ¥3Y¥Y QYVIVH JLVI0ST “AvMy 374034 A¥YSSIIINNA

4333 "I¥S0dSIA ¥ILVYI ¥0d 11145 40 AVIHY ¥vd INIQ ‘ST1TI4S ¥39dVT ¥0d "vIYV
171dS WO¥S SYINIVINGI TACW "¥IADD ORNY dINIVINOD A¥Q °‘NV313 OLNI IVI¥3Llvid
FOV1d 1IA0HS NVITD HLIM ‘ST11EdS A¥D TIVWS ¥04 “1vSOJSIG ¥3LIVY ¥04 SIINIVINGD

o OINI 3IVIJ ONV IVINILVU INIGHQSAY HIHLIO ¥O ANVS HLIM dN 3AY1 'S$71114S 1TVUS

Y04 “NSI¥ LNOHLIM LI 0Q HY¥D NOA JI ¥v¥31 d401S "IVI¥ILVYW G3111d4S HONOL LON o4
11148 T¥YNOILYINIID

“L-Hd 0l IVI¥ILYW @37171d45 3Z1TvELN3H 0L 1IN3HY 3I169v)INS Qav
+111d5 d31vH

zH<m 40 ¥3ILVYM ONIHSINONILIX3 3414 HI ONHI
1>Jommma WO¥d TVI¥3ILIVW INIAIAS 0L hmmzm JQILSYId ¥ SV HONS ¥3A0D 3IATLD310¥d 35N

"INIWHIVLINDD H04 LId YO ONOd ‘NOOOYI SY HONS v3dav ONIQIOH 914
111148 1109

S3UNAII0YL AVIT AHY 111dS
PEROE DO 063000 K 0603330 56D 3636066 3003000 M X 060 I M X003 K 0N 36 MM X 30000 X 00 MMM 3 0 X 3 M M M X X

(Tol3 110
“¥3dvd ‘000M) SITHILSAGWOD ILINOT AVW “SAVD ¥IJJOH QRY SANYL HI 3LVINWNDDV
© AVW S3SVYD SNCNOSIOd ‘378VWWVI4 “ATIAv3IN ILINOI LON S300 IN9 N¥NE AVW

. aIcavy 01 SNOILIONOD
FEJE306 200 D00 336 326 D00 033 M3 D D36 D 3096 306 DD X D65 63303 3 06 036 30305 3 06 36 € 0606 3630 06 336 00360006 D600 0036 00 30 W XM M N

‘4230 0L HMONA LOW
tNOILVZTI43WA 04

‘SYNAVA NIDOWAAH ITEVMIWVYIA GNY LY3IH 32N0038d 0L
WYILS W0 HILVM HLIM 19V3I¥ NVD HOINM ‘30IX0 WNIGDS 40 S3NNI DIX0L 35¥3134 AVMW
tNO111504W0230

wa 40 §0 39Vd ¥MIAIX0AAAH WNIAOSHN

3
;
\



"S3AS0dANd AVINITLIYVC ¥ITHL ¥0d NOILVWYIOINI

3HL 30 ALINIGVLIINS JIHL1 INIWAIL3IQ 0L SHOILVOILSIANI HMO YI3HL UYMW QINOHS

s¥3SN  “35N SLI WO¥d ONILINSIY ALITLIGVIT OH FWASSY 3IM QHVY ‘ROILIVWIOG4NI HONS

Ol 1234534 HLIM ‘03114WI ¥0 SSIALXI ‘ALHYHEVM ¥IHLO0 ANV ¥0 ALIVIGYIHVHIYIUW

40 AINVYYYM ON 3XVW IM ‘¥3IAIMOH SN OL 3TOVIIVAY AVIHIWEND NHOILIVWHOINI

1638 3HL SINISIWJIY AHY JLVINIIV 34 O QIAIIT138 SI MEI38 NOILVWAOINI 3HI
~HOIIVWEO04HT TVYNOILl14AQY~

§8/10/50 +31vA NOISIAIY ¢9-,12/70 :31V0 HOILVIWD
JDIAILINIIZS YIHSIA aA3I1Y - A3ZIHOHLINV

*ISN AINIOYIWI HO4 VIUY NAOM FLVIOIWWI
.JH1 NIHLIM HIVINNOdS :m<3 =3A3 NV 30IA0Y¥d T11VHS ¥3IA0TJ4W3 IHL ‘3FINVISENS SIHL
01 4350d4X3 39 AVW S3AT S,3FA0T4WI HY LVHL ALINICGISSOd AMY SI I¥IHL IW3IHM

*JINVLSENS SIHL HIIM LIVINOD LN3A3¥d 01 QT13IHSIOVY
V QHY $3719909 ALl3dYS LNVISISIA-1SNG ¥0 J004d-HS5VIHS dVIM 1S0W 33A07dW3
tNDLIL1231034 3A3

"IINYLSEANS
mnzh HLIM LOVLIHOD h2m>mxm 0L S3A079 3AIL33103d ILVI¥JOALDY ¥VIM L1SNW uu»ngzm
tS3A079

. "JONVLISEANS SIHL H1IM 1DVINOD NINS 40 ALIVIGISSOd ANY
1N3A3¥d 01 INH3WJIND3 ANV ORIH1I07D JATILI3L0dd ILVIAJONIAY dIVIM 1SNW I3A01dW3I
tONIHLOTD

‘90 40 90 39vd Xx3ITIXOYCAH WNIGOSKX



cn_// J/ ’I // é.’-\p

(}Ein R MATERIAL

o REACTIVITY
\EMERGENCY PHONE {203} 356-2345 ;‘EALT HAZARD RATING SAFETY DATA

Olin Corporation, 120 Long Ridge Road °

SPECIAL
Stamford, Conn. 06904

SECTION | — IDENTIFICATION

CHEMICAL NAME & SYNONYMS
Sodium Nitrate

CHEMICAL FAMILY FORMULA TRADE NAME
. NaN03 Sodium Nitrate -
DESCRIPTION CAS NO. :
White-yellow solid _  7631-99-4

SECTION 1l — NORMAL HANDLING PROCEDURES

PRECAUTIONS TO BE TAKEN IN HANDLING AND STORAGE

Do not get in eyes, on skin or on clothing., Do not take internally. Avoid breq.thing" dust.
Use only with adequate ventilation, Protect against physical damage. Storein & cool, dry
place.- Separate from combustibles, organie or other readily oxidizable materials, Avoid
storage on wood floors. Immediately remove and dispose of any spilled material.

CORROSIVE ACTION ON MATERIALS (Matals, Plastic, Rubber, Ete.)

PROTECTIVE EQUIPMENT VENTILATION REQUIREMENTS

Eves Goggles Local exhaust or general ventilation
Gieves  Impervious required as dictated by airborne
Other Coveralls and impervious boots concentrations. :

SECTION it — HAZARDOUS INGREDIENTS

BASIC MATERIAL - APPROX. osHA LD so Le =

% PEL SIGNIFICANT EFFECTS

- s . -

SECTION IV — FIRE AND EXPLOSION HAZARD DATA

FLASH POINT OSHA CLASSIFICATION QLAMMABLE LOWER UPFER
METHOO Class 1 Oxidizer ExpLVE .
EXTINGUISHING MEDIA Flood,with wattter in eaf*l%sfgéﬁas. t;ntr e ey, Tuse gidmeltt I 1arge

i ter m in scattering ol nio iateri afer shouid not be

fires 209 MALST M AN RBHTh! g o
SPECIAL FIRE HAZARD & FIRE FIGHTING PROCEDURES Use NIOSH/MSHA approved seli~contained

breathing apparatus where this material is involved in a {ire.

SECTION V — HEALTH HAZARD DATA

THRESHOLD LIMIT VALUE
None established.

SYMPTOMS OF OVER EXPOSUAE Dizziness, abdominal cramps, vomiting, headache, mental
impairment, evanosis. May cause eve, skin and mucous membrane irritation.

EMERGENCY FIRST-AID PROCEDURES

SKIN Flush thoroughly with water.
EYES Flush with water for 15 minutes, call a physician.
INGESTION Drink water, induce vomiting by sticking finger down throat, call a physician.

versnr 2w Remove victim to fresh air, call a physician..

W



CHEMICAL NAME, Sodium Nitrate

SECTION V1 — TOXICOLOGY (Product)

Il |ACU"I1. ORAL LD 30

ACUTE DERMAL LD 50

ACUTE INHALATION LC 20

4.3 g/kg (rats)
Not determined

Not determined

CAACINOGENIC  Not known to be carcinogenic.
MUTAGENIC Mutagenic in laboratory studies.
sveimmiTaTion May be an irritant

sriMAAY 3KIN IRRITATION  May be an irritant

Oral, inhalation

PRINCIFAL ACUTES OF ASSORPFTION

EEFECTI QF ACUTY L rCound
impairment, eyanosis,

Dizziness, abdominal cramps, vomiting, headache, mental
May cause eve, skin snd mueous membrane jrritation

EFFECTS OF CHRONIC LXPOSURT
None expected at industrial yse leyels

SECTION VI

-~ SPILL OR LEAKAGE PROCEDURES (Control Procedures)

STEPS TO 88 TAKEN IN CASE MATEAIAL IS ARLLASEO OR SAMLLED
Remove all sources of ignition. Wear NIOSH/MSHA approved dust respirator. Follow OSHA
regulations for respirator use. (See 29 CFR 1910.134). Wear goggles, coveralls, impervious
gloves and boots. Clean up in a manner to minimize contamination with organic material.

Do not return material to original container. Place in a fresh container and isolate outside or
in a well ventilated area. Do not seal the container. Flush any residual material with water.
Wash all contaminated clothing before reuse. In the event of a large spill use the emergency
telephone number shown on the front of this sheet

WASTE DISPORAL METHGO

. ' Dispose of contaminated product and materials used in cleaning up spills or leaks in a manner

approved for this material. Consult appropriate federal, state and local regulatory agencies
to ascertain proper disposal procedures.

" SECTION VIIl = REACTIVITY DATA

STASLE UMETASLE

CONOITIONS TR AVOID

INCOMPATARILITY (Meswrin Te Avaid

HAZARDOUS CECOMPFORITION PRQOUCTS

AT %= o

HAZAADQUS

POLYMERIZATION

MAY CCTUR

WILL NOT OCTUR

Organic materials, cyanides,
reducing materials.
Oxides of Nitrogen

SECTION IX — PHYSICAL DATA

MELTING POINT

306 C VAPCHA PRESTY AL

VOLATILES

SOILING POINT

SOLUSILITY IN waTur  Soludle

IV APORATION RATY

SPECIFC GRAVITY(H,CG =)

2.26 Pt

VAPOR DENSITY{ALr = 1)

INFORMATION FURNISHED BY:

A. L. Gaudreau

Department of Environmental Hygiene and Toxiqotogy

August 1, 1980
A - ,_,:J -r-d'l"l'!"'""
DATE (Révision 2; May-30 -1984)’

rFay k- '
\Illn CORPORATION




Occupational Safety and Health Administration

MATERIAL SAFETY DATA SHEE]

U.S. DEPARTMENT OF LABOR Form Approved

_OMS No. 44-R1387

vember 6, 198§

Required under USDL Safety and Health Regulstions for Ship Repairing,
Shipbuilding, and Shipbreaking (29 CFR 1815, 1816, 1917}

: SECTION1

MANUFACTURER'S NAME EMERGENCY TELEPHONE NO.
James River Corporation - Berlin-Gorham Group (603)752-4600
ADDRESS (Number, Street, City, State, end ZIP Code) (213)517-0765
650 Main Street, Berlin, NH 03570 NS

TRADE NAME AND NYM
E'e Iﬁ B?QME AND SYNONYMS R SO&. a—FlOé\N ‘Bu) 0o
CHEMICAL FAMILY Eog =
Carbohvdrate

SECTION 1! - HAZARDQUS INGREDIENTS

PAINTS, PRESERVATIVES, & SOLVENTS | % | JU¥ ALLOYS AND METALLIC CCATINGS x| gL
PIGMENTS NONE BASE METAL NONE
 CATALYST NONE ALLOYS - NONE
VEHICLE NONE meTALLIC coaTings  NONE
' FILLER MET
SOLVENTS NONE PLUS COATING OR CORE FLUX NONE
ADDITIVES NONE OTHERS NONE
OTHERS NONE
HAZARDOUS MIXTURES OF OTHER LIQUIDS, BOLIDS, OR GASES % (5.'.';‘;;
1 Do not mix wi W idizd a t T i cid.
Cellulose - CAS No, 9004-34-6
SECTION 11l - PHYSICAL DATA
BOILING POINT (°F.) Chars SPECIFIC GRAVITY (Hy0e1) 1.55
VAPOR PRESSURE (mm Hg.) - INon-Vo1. ’eﬁ,ﬂfgmiﬂ‘é‘:';‘fr“f-- 5 -7
VAPOR DENSITY (AIR=1) Non-Vol. f"ﬁg‘%’;‘;‘-"“ R?{f i
SOLUBILITY (N WATER Ca. 1% -
APPEARANCE AND ODOR white fibrous powder; slight, characteristic odor
SECTION IV - FIRE AND EXPLOSION HAZARD DATA
FLASH POINT {(Masthod used] FLAMMARBLE LII.!IT; Laf Lt
Non-volatile non-explosive

EXTINGUISHING MEDIA .
Water, carbon dioxide

SPECIAL FIRE Fi(_‘.iH'l'lNG PROCEQURES ..
None. Burning properties similar to those of paper,

UNUSUAL FIRE AND EXPLOSION HAZARDS
Dust explosions are possible if matenal and air are mixed in definite

proportions and 1gn1ted.

PAGE (1) {Continued on reverse side}

Form OSHA.20
Rev. May T2



SECTION V - HEALTH HAZARD DATA

FRESHOLD LimiT VALUE TLV - 3 Mﬁ/M5 and pharmaceuticals

grades accepted for use 1n Qphealth haza¥gitonly white

uman foods _as an mert.BulEmg agent oT erald.
EFFECTS OF OVEREKPOSURE R

EMERGENCY AND FIAST AID PROCEDURES

SECTION VI - BEACTIVITY DATA .

STASILITY CONDITIONS TO AVOID

UNSTABLE

STABLE

X
INCOMPATABILITY c{}_«iatgrinls 10 gvoid} R .
Powerful oxidizing agents such as perchloric acid.

HAZARDQUS DECOMPOSITION PRODUCTS

CONDITIONS TO AVOLD

HAZARDOUS MAaY OCCUR

POLYMERIZATION
WiLL NOT OCCUR X

SECTION Vil - SPILLOR LEAK PROCEDURES

STEPS YO BE TAKEN IN CASE MATERIAL IS RELEASED OR 5PILLED
Sweep us _bulk of material and vacuum the remainder.

WASTE DISPOSAL METHOD
Land-fill; materila is bi n-degrndah‘l e

SECTION Vill - SPECIAL PROTECTION INFORMATION

RESPIRATORY PROTECTION ?pgci_ﬁv ype, .
Dust mask {simple) for non- azardous substances.

L.OCAL EXHAUST SPECIAL
v
ENTILATION Exhaust Fan
MECI ANICAL {General) OTHER
?RQTECTIVE_GLOVES EYE PROTECTION
Not required . Normally not needed

OTHER PROTECTIVE EQUIPMENT
ot required.

SECTION 1X - SPECIAL PRECAUTIONS

PRE(:AUHPNS TO BE TAKEN IN HANDLING AND STORING
Store in_drv location where temperature is mnderate (nat over 150°9F)

OTHER PRECAUTIONS
Nane

ero 134.1%

PAGE {2) ‘ Form OSHA-2

mev. May 72
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MATCERIAL SAFETY DATA SHEET

. — S A L o g A A R A S S e W e S R R L A R R AR A i e Al R R N WD WD YR M D B A D WD R kW A W

FISHER SCIENTIFIC EMERGENCY CONTACTS DATE: 03/25/86
CHEMICAL DIVISIGN . GASTON L. PILLORI PO HBR: HsA

1 REAGEHT LAHE (201) 796-27100 ACCT: 220066~ 94
FAIR LAWH HJ 07410 IHDEX: HsA

¢201) 796-7100 CAT HO! T127500

THE INFORMATION BELOW IS BELIEVED TO BE ACCURATE AND REPRESENTS THE BEST
INFORMATION CURRENTLY AVAILABLE TO US. HOWEVER, WE MAKE HO WARRAHTY OF
MERCHANTABILITY OR ANY OTHER WARRANTY, EXPRESS OR IMPLIED, WITH RESPECT TO
SUCH IKRFORMATION, AND WE ASSUME HO LIABILITY RESULTING FROM ITS USE. WUSERS
SHOULD MAKE THEIR OWN INVESTIGATIONS TO DETERMINE THE SUITABILITY OF THE
INFORMATION FOR THEIR PARTICULAR PURPOSES.

LD A Y T A el el e WS N A A S W A0 R TR R N M AR AP e T A T N e A A b A A b ek A T

SUBSTAHNCE IDENTIFICATION

CAS-HUMBER 7460-31-5
SUBSTANCE: XuTINMX

TRADE HAMES/SYHONYMS: TIH, HMETALLIC; SILVER MATT PONDER; YIH FLAKE; .
TIN POWDER; WAHG; METALLIC TIH; STANNUM; C.I, 77860; PIGMENT METAL 5; T-121;
T-122; T-123; T-124; T~127; T-128; T-129; T-131 .

CHEMICAL FAMILY:
IRORGAHIC METAL

MOLECULAR FORMULA: SN MOL WY 115.69 .

CERCLA RATINGS (SCALE 0-3): HEALTHS1 FIRESl REACTIVITYS0 PERSISTENCES3
""""""""""""" COMPOMENTS AND CONTAMINANTS 7
PERCENT: >99 COMPONENT: TIN

OTHER CONTAMIMANTS:  SILICATES

EXPOSURE LIMITS: | -
-2 MG/M3 OSHA TWA; 2 MG/M3 ACGIH TWA

S PHYSICAL DATA T -
.DESCRIPTIOH=.ODORLESS. ALMOST SILVER-WHITE, LUSTROUS, SOFT METAL
BOILING POINT: 4100 F (22690 C) MELTING POINT: 44% F (232 C}
SPECIFIC GRAVITY: 7.3 VAPOR PRESSURE: 1 MMHG 3 1610 <

—=SOLUBILITY IH WATER: IHSOLUBLE |

SOLVENT SOLUBILITY: HCL, SULFURIC ACID., AQUA REGIA, ALKALI
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R R Sk S D S A ek b P SR R R S S Sy A e kS i G S W A A b T R S e A N R R T ER e o

FIRE AND EXPLOSION DATA

FIRE AND EXPLOSION HAZARD: i
SLIGHT FIRE, HEGLIGIBLE EXPLOSION HAZARD, IN THE FORM OF DUST, WHEN. EXPOSED TO
HEAT GR FLAME.

FLASH POINT: COMBUSTIBLE AUTOIGRITION TEMP.: 806 F (430 C)

FIREFIGHTING MEDIA:
SPECIAL POWDER. DRY SAND, KO HYDROUS EXTINGUISHING AGENTS.

FIREFIGHTING:
USE EXTINGUISHING AGENT AS INDICATED.

TOXICITY

CARGINOGEN STATUS: NONE.
METALLIC TIN IS RELATIVELY NON-TOXIC. INORGANIC TIN COMPOUNDS ARE EYE, MUCODUS
MEMBRANE, RESPIRATORY TRACT, AMD SKIN IRRITANTS.

TR S DD D D AR D S s TR WU NN WA WD R W S T R N S D S T A e D S Rt R S R A D T P

HEALTH EFFECTS AND FIRST AID e

INHALATION=
400 MG(SNI/ZM3 IMMEDIATELY DANGEROUS TO LIFE AND HEALTH.
ACUTE EXPOSURE- TIN COMPOUHDS MAY CAUSE RESPIRATORY IRRITATION.
CHRONIC EXPOSURE- THE DUST OR FUME MAY CAUSE BEHIGMN PHEUMOCONIOSIS WITHOUT
CHRONIC EXPOSURE- T?gggg?g OF FUME MAY CAUSE BENIGH PHEUMOCONIOSIS WITHOUT
F

FIRST AID- REMOVE FROM EXPOSURE AREA TO FRESH AIR IMMEDIATELY. IF BRATHING
HAS STOPPED, GIVE ARTIFICIAL RESPIRATION. KEEP AFFECTED PERSON
WARM ARD AT RESY. GET MEDICAL ATTENTION.

SKIN CONTACT:
ACUTE EXPOSURE- KO REPORTED EFFECTS IN HUMANS FROM TIN DUST. INORGANIC TIN
COMPOUNDS MAY CAUSE IRRITATION.

CHRONIC EXPOSURE- REPEATED OR PROLOHGED CONTACT WITH INORGANIC TIN COMPOUNDS

o,

MAY CAUSE DERMATITIS.

FIRST AID- REMOVE COHTAMINATYED CLOTHING AND SHOES IMMEDIATELY. WASHM AFFECTED
AREA WITH SOAP OR-MILD DETERGEHNT AND LARGE AMOUNTS OF WATER UNTIL

NO EVIDEHCE OF CHEMICAL REMAINS (APPROXIMATELY 15-20 MINUTES). .

- GET MEDICAL ATTEHTION

EYE CONTACT:
ACUTE EXPOSURE- MO0 REPORTED EFFECTS IN HUMANS FROM TIN DUST. DIRECT CONTACT
WITH INORGANIC TIN COMPQUNDS MAY CAUSE IRRITATION.

CHRONIC EXPOSURE- REFPEATED OR PROLONGED EXPQSURE TO INORGAHIC TIN COMPOUNDS
MAY CAUSE CONJUCTIVITIS.

FIRST AID- WASH EYES WITH LARGE AMOUHTS OF WATER, OCCASIONALLY LIFTING UPPER
AND LOWER LIDS, UNTIL NO -EVIDENCE OF CHEMICAL REMAINS (APPROX-
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IMATELY 15-20 MINUTES). GET MEDICAL ATTENTION.

IHGESTIOH:
ACUTE EXPOSURE~ RELATIVELY HDN-TOXIC BEACUSE QOF POOR ABSORPTION. AT VERY
- HIGH LEVELS, ABDOMINAL PAIN, HAUSEA, VOMITING, GASTRIC
IRRITATION, AHD DIARRHEA MAY OCCUR.

FIRST AID- DO NOT INDUCE VOMITING. GET IMMEDIATE MEDICAL ATTENTION.

S D ST G W S M S G S W R W R e = S S L o W 0 G e e . .y o AR A Ak A R

REACTIVITY
" REACTIVITY:
STABLE UNDER MHORMAL TEMPERATURES AND PRESSURES.
INCOMPATIBILITIES:

VIOLENT REACTION MAY OCCUR WITH BROMINE TRIFLUORIDE, CARBON DIOXIDE AND B1-
CARBONATE POWDER, OR AMMONIUM NITRATE. VILOENT REACTION MAY OCCUR WITH BROM-
INE EXCEPT IN HALOCARBON SOLUTION. VIOLENT REACTION WITH CHLORINE TRIFLUORIDE
IN PRESENCE OF CARBON. PRODUCES INCANDESCENT AND EXOTHERMIC REACTION WHEN
HEATED WITH IODINE HEPTAFLUORIDE OR TELLIRIUM OR IN CHLORINE. FLAMES AND SPAR-
KING MAY OCCUR WHEN CUPRIC NITRATE IS IN PROLOMGED, CLOSE CONTACT WITH TIN
FOIL WITH WATER. IGNITION MAY OCCUR WITH FLUORINE AT 100 C. VIGOROUS, INCAN-
DESCENT REACTION MAY OCCUR WITH POWDERED SULFUR. OXIDATION WITH INCANDESCENCE
MAY OCCUR WITH POTASSIUM OXIDE OR PEROXIDE, OR SODIUM PEROXIDE.

DECOMPOSITION:
THERMAL DECOMPOSITION MAY GIVE OFF STANNIC OXIDE.

POLYMERIZATION:
HONE KHOWM,

xxxnxxxxxununwrruxnxxxnuxnnxrxxuxxunxnxxxxnnxuxxxxxxxnxxnxuxxxxuxuuxuugxxxxxxx
: COHDITIONS TO AVOID ' .

BEDE DU 36 36 06 36 36 36 630 3006 06 266K 30363636 696 36 3036 26206 36 366 360 360 3696 36 96960 2030 X 3 X 3 30336 330 3636 36 36 96 3 3636 YO0 X 3636 6 96 36 36 36 ¢
SPILL ARD LEAK PROCEDURES

OCCUPATIONAL SPILL:
HO SPECIFIC PRECAUTIONS OR PROCEDURES NECESSARY.

S LD N N D NSNS SR SE R S 4 e R e e S e e S W ) - e b e 3P o - .

- PROTECTIVE EQUIPMENT

VENTILATION:
PROVIDE LOCAL EXHAUST VENTILATION OR GENERAL DILUTION VENTILATION TO MEET
— PERMISSIBLE EXPOSURE LIMITS.

RESPIRATOR:
200 MG/M3- HIGH-EFFICIENCY PARTICULATE RESPIRATOR.

400 MG/M3~ SELF-CONTAINED BREATHING APPARATUS WITH A FULL FACEPIECE
OPERATED IN PRESSURE-DEMAND OR QTHER POSITIVE-PRESSURE MODE.

= FIREFIGHTING- SELF-CONTAINED BREATHING APPARATUS WITH A FULL FACEPIECE
= OPERATED IN PRESSURE-DEMAND OR OTHER POSITIVE-PRESSURE MODE.
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CLOTHING:

PROTECTIVE CLOTHING HOT REQUIRED. AVOID REPEATED OR PROULONGED CONTACT WITH
. THIS SUBSTANCE.

GLOVES: -
PROTECTIVE GLOVES ARE NOT REQUIRED BUT RECOMMENDED.

EYE PROTECTIOQN:

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

AUTHORIZED - ALLIED FISHER SCIENTIFIC
CREATION DATE: 02/08/85 REVISION DATE: 04/23/85

-ADDITIONAL INFORMATION-
THE INFORMATION BELOW IS BELIEVED TO BE ACCURATE AND REPRESENTS THE BEST
INFORMATIOQH CURRENTLY AVAILABLE 70 US. HOWEVER, WE MAKE HO WARRANTY OF
MERCHANTABILITY OR ANY OTHER WARRAMYY, EXPRESS OR IMPLIED, WITH RESPECT T
SUCH INFORMAYION, AND WE ASSUME HO LIABILITY RESULTING FROM ITS USE. USERS
SHOULD MAKE THEIR OWM INVESTIGATIONS TO DETERMINE THE SUITABILITY OF THE
INFORMATION FOR THEIR PARTICULAR PURPOSES,

ol
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MATERIAL SAFETY DATA SHEET  :§99% "o
. CORPORATE RESEARCH & DEVELOPMENT P s 1.1, E-TKICHLOKOETHANE
. 120 ERIE BOULEV ARD EI ] AEVISION I
SCHENECTADY, N.Y. 12305 INFORMATION J Dm](}{!]

SECTION . MATERIAL IDENTIFICATION

MATERIAL NAME. INHIBITED 1,1,1-TRICHLOROETHANE
OTHEK DESIGNATIONS: Methyvl Chloroform, HC,CCIRCH3. GE Material D5B79, CAS+ 000 07:i 356,
=Trichlorocethane i

TRADENAMES & BLACO-THANE (Baron-Blakeslee), CHLOROTHENE NU & VG (Dow), INHIBISOL

MANUFACTURER : (Penetone Corp.), TRI-ETHANE (PPG Ind. inc), TRITHENE (SRS, Inc.)

SECTION 1. INGREDIENTS AND HAZARDS 220 HAZARD DATA

1,1,1-Trichloroethane >95  |6-hr TWA 350 ppm¥+*

Inhibitor, rypical* < 5 Unknown

*Inhibitors used are truprietary. Commercial marerials Human,Inhalatien
contain up te about 5% inhibitor and are designed for cold LCLo 27 gm/m>. 10 min

cleaning or vapor degreasing use or both.

TCLo 920 ppm/70 min

**Current OSHA PEL and ACGIH (1983) TLV. ACGIH STEL 450 PPM. (CNS effects)
Human,Oral
NIO5H (1976) proposed a 10-hr TWA of 200 ppm with a 350 ppm TDLo 670 mg/kg
ceiling (15 minute sample} and has recommended caurtion in usé (G1 effects)

SECTION {ll. PHYSICAL DATA

Boiling poin:c, ] atm, deg F ——~——— ca 165* Specific gravicy, 25/25C -—~ 1.3-1,336%
Vapor pressure, 20 €, mm Hg ~—m~=- 100 Volariles, % ——————c—mmmom—t ca 100
. Vapor densicy (Air=l) —————————+ 4,55 Melting point, deg C —-———-— -32
Water solubility, g/100ml Hy0 @20C - 0.09 Evaporazion rare (CCl,=1) -- 1
Molecular weight ——m~————mun 133.41

Appearance & Odor: Colorless liquid with a mild, sweerish, pleasant, ether-like ador
which may be just perceptible (unfatigued) ar about 100 ppm in air.
*Properties depend on the inhibitor and inhibitor level,

SECTION IV. FIRE AND EXPLOSION DATA | Lower | Upper
Fics-‘; Point gnd Method Agtoraniion Temp Flommobiliry Limits i Aar l )

{High energy ignition source
None 537 € {998 T) ar 250y yo3l ¥ R_NY 0. 52

This material is nearly nonflammablie. High energy, such as elecrric arc, 1is needed for
ignition, and the flame tends to go out when the ignition source is remaved. Material
involved in a fire can emit toxic and irritating fumes. Warer for, carbon dioxide, dry
chemical, or foam may be used to fight fires.

Use self-contained or air-supplied breathing apparatus for praorection against suffocaring
vapors and toxic and. corrosive decomposition producrs,

SECTION V. REACTIVITY DATA

This material can be hydrelvzed by wvater to form hvdrachloric acid and acetic acid. It
will react with strong cdustic, such as caustic sods or caustie potash to form flammable
or explosive material. Attacks natural rubber.

It requires inhibiter content tn prevent corrosion of merals; and when inhibiter is de-
pleted, it can decompose tapidiy by reaction with finely divided white metals, such as
aluminum, magnesium, zinc, erc. Do not use these metals for storage containers
or in pressurized spraving egquipment where MC is involwed.

It will decompose at high temperature upon contacti with hot metal or under ultra-vioier
radiation te produce toxic and corrosive pases {(hvdropen chloride, dichleroacetviene.

chlorine and some phasgene).
. Copynight GE3 oy Generol frecrnic Lo
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NO. 311

SECTION V1. HEALTH HAZARD INFORMATION W 350 ppm or 1900 mg/m3

rlel exposure at JUU-I000 ppm causes mild eye irrictation and loss of coordination due to
che early effects of MC on the CNS. Excessive exposure gives headache, drowvainess,
impaired judgement, unconsciousness. Defats skin on contact, can produce irriration and
dermatitis; can be absorbed through the skin. Eye contact gives pain and irritation.
Considered low in toxicity among the chlerinated hydrocarbons.

FIRST AID:

Eye_contact: Flush eyes well with plenty of tunning water for 15 min, including ungeglids

Skin contact: Remove solvent-wet clothing promptly. Wash contact area with warm waler ’

and soap. Get medical attention for irrication.

Inhalation: Remove to fresh air. Restore and/or support breathing as needed. Getr medi-

cal assistance. (Note: Advise physician not to use adrenalin.)

Ingestion: Contact physician.Aspiration a hazard! Possible spontaneous vomiting. (If
medical help not readily available and amount swallowed was appreciable, giwe =ilk or

water to drink and induce vomiting., Repeat. Estimated lethal dose for 150 1b man is
0.5 to 1 pint,)

PHYSICIAN: Avoild using sympathomimetic amines in rreatment.
SECTION Vil. SPILL, LEAK, AND DISPOSAL PROCEDURES

For small spills in ventilated area, mop, wipe or soak up with absorbent material avold-
ing inhalation and contact. Evaporate outdoors eor in an exhaust hood.

For large spills, inform safety personnel and evacuate area. Use protective equipment
during clean-up (see Sect. VIII). Ventilate area. Contain liquid, pick up and place in
closed metal containers. Do not allow to enter drains and water ways.

{DISPOSAL: Dispose of via a licensed waste solvent disposal company, or reclaim by fil-
tration and distillacion procedures. Follow Federal, State and Local regulations.
Aquatlc roxicity Tlm 96: 100-10 ppm.

EPA hazardous waste number under RCRA is U226 (40CFR261).

SECTION Vill. SPECIAL PROTECTION INFORMATION i

Provide general and local exhaust venrilation to meet TLV requirements. Alr~-supplied or
self-contained respirator should be available for non-routine or emergency use. A
chemical cartridge-type respirator can be used for a Jimited time below 1000 ppm. A
full facepiece is needed above 500 ppm.

Chemical poggles or a face shield should be worn if splashing is possible. Gloves and
apron (of neoprene, polyethylene or polyvinyl alcohol) should be worn when needed to
avoid skin contact. Rewove solvent-wet clothing promptly. A safety shower and eyewash
station should be available to use area 1f splashing 1is probable.

[Preplacement and pericdic meldical examinations should consider cardiovascular, liver,

CHS funcrions, and skin.

SECTION X, SPECIAL PRECAUTIONS AND COMMENTS

brore in closed containers in a cool, well-ventilated area. Keep water-free. Monitor in-
hibitor level for vapor degreasing use. Use caution in cleaning operations involvin
white metal fines (see Sect. V)., Trichlorcethylene contamination may cause decompos%—
tion when aluminum is degreased.
Provide medical monitering of those regularly exposed to MC in the workplace. Preclude
those with CNS, liver, or heart disease from exgosure. Personnel using this solvent
sho }d avoid drinkipg alcoholic beverages shert ¥ before dugin% og ?oon afrter exposyre.
NIOSH? 976 Cric. Doc.? expressed 3?ncern because of possible birfh defects from Righ Yeve
pregnant rat exposures,. Since 19/6, directed studies have been negative. At occupat}gg?

physiclans' seminar on "Reproductive Hazards in the Workplace," Washington,DC (4/25
no physician was aware of data to substantiate the NIOSH concern.

POT Classification: ORM-A I1.D. No. UN2831
DATA SOURCE(S) CODE:  1-12,14,20,23,25,26,30,31,34,37,38,45-49,53
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S9/23/1986
CHF M ID CHEM NAME
007440411 URANTUIM

ENTRY INFORMATION
05/22/1986

PRFPARER REVIEWER ENTRY DATE REVISED
N, AVERILL J. BRROWER 02/1%/1985 05/16/1986

DNE CHEMICAL HAZARDS EMERGENCY MANAGEMENT SYSTEM

05/23/1986
HEALTH AND SAFFTY INFORMATION AUTHORTTY
CHEMICAL NAME (OR SYNONYM
UR
HR%EIUH HMETal.
URANTUM METAL PYROPHORIC DOT
7440-61-1
DISPOSAL

RECOVERY FOR REPROCESSING TS THE PREFERRED _METHOD FOR HANDLING WASTF
ggsgggg u??ﬁPﬁ;E LISCENCED RECOVERY FACILITY. SCRAP URANIUM SHOULD RE

DECOMPOSITION PRODUCTS
THFERHAL DECOMPOSITION — URANIUM OXIDES,
ENVIRONMENTAIL. EFFECTS

NO CRITERTA SET. BUT EPA HAS SUGGCESTED A PERMISSIRLE CONCENTRATION
IN WATER OF 3 UG/L BASED ON HEALTH EFFECTS.

EMERGENCY PROCEDURES
PERSONS NOT WEARING PROTRECTIVE EQUIPMENT AND CL.OTHING SHOULD RE
RESTRICTED FROM A S OF SPILLS UNTIL CILEANUP HAS RBEEN COHPLETED.
IF URANIUM MATERIAILS ARE SPTILLED, 1. VENTILATE AREA OF SPILIL
2. COLLECT SPILLED MATERIAL IN MOST CONVENIENT AND SAFE
MANNER AND DEPOSIT IN SEAILED CONTAINERS FOR RECLAMATION. LTQUID
CONTAINING URANIUM OR INSOLUBLE COMPOUNDS SHOULD BE AHSORBED IN VER-
MICULITE , DRY SAND, EARTH, OR A& SIMILAR MATERTAL. URANIUM CHIPS OR
TURNINGS WHICH ARE’SPTLLEDH SHOULD BE COVERED WITH GIL.

FIRST ALID
WAGH EYES IMMEDIATELY WTTH LARGE AMOUNTS OF WATER. GET MEDICAL.
ATTENTION. CONTACT LENSES SHOULD NOT BE WORN WHEN WORKING WITH THIS
CHEMICAL . SKTN EXPOSURE - PROMPTLY WASH CONTAMINATED SKIN USING SOAP OR
MILD DETERGENT AND WATER. IF IRRITATION IS PRESENT AFTER WASHING. GET
MEDICAL ATTENTION. IMRALATION — IF A PERSOMN BREATHES IN LARGE AMOUNTS
NF URANTHM MOVE THE EXPOSED PERSON TO FRESH ATR AT ONCE. IF HREATHING
HAS STOPPED, PE$FORH ARTI?ICIQL RESPIRATION. KEEP THE AFFECTFD PERSON
WARM AND AT REST. GET MEDICAL ATTENTION IMMEDIATELY SWALLOWING - GIVE
THE PERSON LARGE QUANTITIES OF WATER IMMEDIATELY. AFTER THE WATER HAS
BEEN _SWALLOWED, TRY TO GET_THE PERSON T0O VOMIT BY TOUCHING THE BACK OF
THE! THROAT WITH A FINGER, DO NOT MAKE AN UNCONSCIOUS PERSON VOMIT. GET
MEDICAL ATTENTION TMMEDTATELY.

FIRE HAZARD
URANIUM Ti & DANGFROUS FIRE HAZARD IN THE FORM OF A SOLID OR DUST
WHEN EXPOSED TO HEAT OR FLAME, IT IS A MODFRATE EXPLOSION HAZARD IN
THE FORM_OF DUST WITH A MINIMUN EXPLOSIVE CONCENTRATION OF 68 GRAMS/
ClU.M. EXTINGUISH WITH DRY POWDER, DRY SAND, 0OR GRAPHITE. DONOT USE




emis My A LU A L/ o
HEAI_TH HAZARD
HIGHLY TOXIC AND RADIODACTIVE ,

URANIUM AND/OR IT_TNSOLURLE COMPOUNDS ARE TOXIC IF THFY ARF INHALED,
SUALLAOWED . DR TF THEY CNME IN CONTACT WITH THE EYES OR SKIN. URANTUM
METAL AND ITS INSOLURLE COMPDUNDS ARE LFSS TGXIC THAN THE SOLURIFE
COMPOUNDS . 1T IS WEAKLY RADINDACTIVE AND IS PRINCIPALLY AND ALPHA
PARTICLE EAITER. 77 TG NOT & SIGNIFICANT FXTERNAIL. RADIATION HAZARD.
TT POSFES AN TNTERNAL RADIATION AND CHEMTCAL HAZARD. EXPOSURE MAY
CalSE AN INCREASE TN CAMNCFR OF THE LYMPHATIC AND
) BLOND-FORMING TISSUES IN MAN. PRNOLONGED CONTACT WITH THE SKIN MIGHT

CAUSE RADIATION DAHAGF TO THE SKIN AND/OR SKIN RASH (DFRMATITIS).
PROILONGED INHALATTION HAS CAUSED DAMAGE T0 THE LUNGS DF ANIMALS.
URANIUM TS HIGHLY TOXTC TO THE KIDNEYS AND LIVER.

CHEMTCAL INCOMPATIRILITIES
CONTACT WITH CO2 MaY CAUSE FIRE,
URANTIUM METAL IS INCOMPATIELE WITH HALOGENS. 1) POWDER TGNITES IN
FLLORINE AT ROOM TFHPERATURF IN CHLORINE AT 150-180 DEGREES £, AND
IN IODINE VAPOR AT 2460 DEGREE . MAY EXPLODE OR IGNITE IN BRF3 AND
CCLA, URANIUM REACTS EXPLDSIUELY WITH NITRIC ACID, AND DINTTIROGEN
TETRAOXIDE, (] METAL GLOWS AND PRODUCES HEAT IN AMMONIA, SULFIR VAPOR,
AND IN CONTGFT WITH SELFNTUNM,

MEDILCAL RECCOMMENDATIONS
SPRCIaAL ATTENTION SHOULD BE GIVEN TO THE BLOOD, LUNGS, KIDNEY, AND
LIVER IN PREEMPLOYMENT MEDICAL EXAMS, PERINDIC MEDICAL EXAM SHOLLD
IMCLUDE A CHEST X—-RAY, URINALYSIS, COMPLETE BLOOD COUNT AND CHEMISTRY

PHYSTICAL DESCRIPTINN

A HARD, STILVERY WHITE RADIDACTIVE METAL
PROTECTION HEASURES '

GODD ENGINEERING CONTROLS SHOULD EE USED 70 _REDUCE

ENVIRONMENTAL CONCENTRATIONS T THE PERMISSIBLE

EXPOSURE LEVEL (PEL), ABOVE THE PEL RESPIRATORY PROTECTION MUST BF

WORN. AT A CONCENTRATION OF 2.5 MG/M3 OR "LESS WEAR FUME

RESPIRATOR OR HIGH EFFTCENCY PARTICULATE RESPIRATOR APPROVED FOR

RADIONUCLIDES, A SUPPLIED-AIR RESPIRATOR, OR A SCRA. EMPLOYEES

GHOW D WEAR TMPERVIOUS CLOTHING., GLOVES, AND GOGGLES T0O PREVENT

SKIN CONTACT WITH URANTUM. EATING AND SMOKING SHOULD NOT BE PERMITTED

IN AREAS WHERE SOL IDS OR LIGUIDS CONTAINING URANIUM OR INSO!I.URLE

COMPOUNDS ARE HANDLED, PROCESSED, OR STORED. EMPLOYEES WHO HANDLE

URANIUM SHOULD WASH THETIR HANDS THOROUGHLY WITH S0AaP _0OR MILD

DETERGENT AND WATER BEFORE FATING, SMOKING OR USING TOULEYT FACILITIES.
SAMPLING MEFTHODS

NGO STANDARD MEASUREMENT HETHODG FOR URANIUM OR_INSOLUBIE COMPOUNDS HAVE

REEN PUBLISHED RY NIOSH. MAY BE SAMPLED AND USING A CELL.ULOSE ESTER

FILTER AND ANALYZED BY ATOMIC ARSORPTION.

SHIPPING INFORMATION
SHIP AS URANIUM HETAL, PYROPHORIC. LARE) AS RADJOACTIVE AND FLAMMABLE

STORAGE RECOMMENDATIONS

STORE AS RADIOACTIVE HATERTAL, KEEP FROM EXPOSURE TO AIR, M
HALDOGENS, ACTIDS, AMMONTIA, SULLFUR. SCRAP LJRANI I8 SHOULD RE €

USsF

%‘nﬂﬁ‘ﬁlmnﬁ"m‘ USEn-ARTERL YRenOEL Bak "REACTBRELC TR PEOTBRG U RRBoLS DUA!

ARE PRODUCTYION OF OTHER RADIDACTIVE ISOTOPES, AND AS FFEDS FOR
PAQFQUS DIFFUSINN PLANTS.

CHEMICAL CATEGORTIES
CB5/23/1984

. CATFGORY CILASS NAME CILASS CODE
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*

A.2 Auxiliary Process Chemicals*

Charcoal, Activated

cINDOLR

DoubleteamR

FilterbestosR

Filterbest (C-95)

Hydrogen Peroxide

Isopropyl Alcohol

Monole¢ Industrial Lubricant
W & B Coolant

Chemicals used in low volumes, i.e., approximate volumes consumed are
less than 100 gallons/year.



Tho,éoﬁ/ Ventron Division 304394
Alfa Products MATERIAL SAFETY DATA SHEET
' . C

. © 'RODUCT NAME: Charcoal, activated CASH 1333-86-4

CHEMICAL NATURE: Nonmetallic element

% ACTIVITY: 9747

I PHYSICAL-DATA. - . =

BOILING POINT, 760 mm. Hg 4000°C Melting POINT 3500°C
SPECIFIC GRAVITY 3.51 _ VAPOR PRESSURE AT 20°C, No Data
VAPOR DENSITY L1 | SOLUBILITY IN H,0 ' Insoluble
PER CENT VOLATILES "
BY WEIGHT Not applicable IONIC NATURE . NO
APPEARANCE AND ODOR Black amorphous mass. :
MATERIAL — % TLV {Units]
.Charcoal, activated L S 974% 3.5 mg/m”

(ACGIH-1930)

lil. FIRE AND EXPLOSION: HAZARD DATA. .

: No Dat AUTOIGNITION No Data
FLASH POINT (test method) o La a. TEMPERATURE -
FLAMMABLE LIMITS IN AIR, % by volume  Ng Data LOWER : UPPER
Use water, carbon dioxide dry chemical extinguishing agents, dry
EXTINGUISHING extinguishing agents, dry sand, or dry ground dolomite.
MEDIA .

No special firefighting procedures needed, use normal procedures

SPECIAL FIAE FIGHTING which include wearing NIOSH/MSHA approved se]f—contained breathinc
PROCEDURES apparatus, flame and chemical resistant clothing; hats, boots and
| ' gloves. If without risk, remove material from fire area. Cool

CONTaiNers with Water TT O max o drestaree

TNUSUAL FIRE AND S1ight explosion hazard when exposed to flame/
XPLOSION HAZARDS .

W/ Yentron Division

Alfa Products, 152 Andover Street, Danvers, Massachusetts 01923 2y 1983
(617) 777-1970, (415) 836-1777 Telex: 94-0378 ALFA DARS



RS s

THE BURDEN OF SAFE USE OF OUR MATERIALS MUST AEST ENTIRELY WITH THE USER. WE CANNOT
ASSUME RESPONSIBILITY FOR THE COMPLETENESS OR ACCURACY QF ANY INFORMATION SUPPLIED
BY US CONCERNING THE HAZARDS OR RECOMMENDED USE OF THE CHEMICALS.

"IV, HEALTH HAZARD DATA

.'Tesao:.o LIMIT VALUE 3.5 mg/m°  (ACGIH-1980)

Associated with small amounts of irritation and: possible toxic
* EFFECTS OF OVEREXPOSURE impurities.

o e C R DTV NN S PP - OP LY. PV TE.C - of-watar for
REMOTe 1T IF CAPUIUT L. 18 AT D —rrrnewrTeree T oe g
at least 15 minutes. Skin: Remove any contaminated clothing. Flood

EMERGENCY AND EIRST skin with large volumes of water for 15 minutes. Ingestion/Inhala-
AID PROCEDURES tion: Seek prompt, competent medical attenticn.

V. REACTIVITY DATA. .~ . .

STABILITY CONDITIONS
iy t d . - : . L
UNSTABLE STABLE 10 AVOID Heat, sparks, open flame or other sources of ignition.
X
INCOMPATIBILITY .
{materials 10 avoid) Halogen containing compounds, sodium compounds, potassium compound s.
HAZARDOUS
DECOMPCSITION PRODUCTS
HAZARDOUS POLYMERIZATION ’
: CONDITIONS
May Occur Wwill not Occur 70 AVOID

X

I/ SPILL-OR LEAK PROCEDURES " =

Nearing Tulj protectivé clotning and respiratory protec 1on

.TEPS TO BE TAKEN sect. Vil), eliminate all sources of ignition. Cover spill with dry

"WP|F MATERIAL IS RELEASED sand or dry vermiculite, mix well and carefully transfer -to a well-

OR SPILLED narked container. Close container tightly. Submit or retain for dis
posal

WASTE DISPOSAL METHOD ansult state, local, and federal regulations for proper

di 3l 0f Charoos] e =
. T VI SPECIAL PROTECTION IFORMATION: 57 e

NIOSH/MSHA approved high efficiency particulate respirator ov self-

RESPIRATORY PROTECTION
(specify type) contained breathing apparatus for emergency use.

VENTILATION | OCAL EXHAUST  Fume Hood SPECIAL

MECHANICAL Not acceptable OTHER

EYE H roved safety goggles

-PROTECTIVE GLOVES | Rubber PROTECTION OSHA appro afety gogg
OTHER PROTECTIVE Lab coat and apron, flame & chemical resistant coveralls, eyewasn
EQUIPMENT capable of sustained flushing, safety drench shower and hygienic fac-

Warning. Flammable solid.

o A Liberates taoxic fumes upon
PRECAUTIONARY LABELING | decomposition. '

Keep container tightly closed. Store in a cool, dry, well- .

OTHER HANDLING AND ventilated area. Wash thoroughly after use. Keep away from
STORAGE CONDITIONS incompatible materials aad flammable materials.




E.F. HOUGHTON & CO, PAGE.: 1
P.U. BUX 930 VALLEY FOKGE, PA. 19482 * (215) 6bo6=4105

MATERIAL SAFETY DATA SHEET REV DATE: 081243
423202 CIsbulL 3202
. ttt#t####ttt#tt#t*t###‘#*¥t#¥¥¥¥¢#t¥¥¥*#t*#*tt%#t*ts*4:**#**#1*1#!#**&4###4
SECTION I-PRUDUCT 1DENTIFLICATION

- e R T T T -l el ]

PRODUCT wAME: CINDOL 3202
PROPER SHIPPING NAME: METAL CUTTING DKAWING COMPOUKD

HAZARD CLASS: NUN=KAZARDUUS COMPLETED BY: DAVID H EADLINE
HAZARD 1L NU: K/A PHONE NUMBER: 215=666-4105
MFG. DUNS d & D0=226=1535%

———-.__-_————.—_-__...————-____————-.-__—---——--—-_..—...—.—-.-.—-._.——--—---—----—_.--.——--.__-._..___
_—— e e =

X¥%* CONFIDENTIAL *%%%
MATERIAL CAS NO PERCEKNT HAZAKD
KINERAL OlL 8012=-95-~1 44 TLVIS MG/CU.M, -
AS GIL MisT
SODIUM PETHRULEUM SULFUNATE 68608-26=4 10=30
FATTY ACID=AMINE CONDENSATE 61790=-66=7 10-30
FATTY ACID ESTER 689RY~57=1 1=10
C15-C20 ALPHA ULEFINS 04743=-02=-8 10=30
TRIDECYL ALCOHOL 112«70=9 1-10
. BUTYL CARBI1TOL 112-34=5 1-10
PRESERVATIVE 3811-73=2 1=-10
FORMALDEHYDE 50=00=-0 Q.0 TLVIC=2 PFNM
DYE 2321=07=5 <1
PERFUME 6B8917-09~9 <]

(PRODUCT USE DILUTIOM; S%)

--——-..——-——_--—-...--_--————-.-.___-————..-._-__._——._-.-__———-....—_—_—...———_-——_———-—-——_——
= — g

e N L L L e N S o s o ™ o T o e o o e e e e i o ———— e -
- -

BOIL. PT.(DEG F): AHOVE 300 SPECIFIC GRAVITY: 0.934
VAPOR PRESSURE (MM MG) WNEGLIGIBLE EVAP RATE: LEGLIGIBLF
VAPOR DERSITY (AIR = 1) 10+
PEHCENT VOLATILE: #lL SUL Iw wWATER: EMULSIFIES
PH NEAT: N/a PrH AT 5 %:9.5
SECTION IV = FIRE AnND EXPLOSION HAZAWD DATA
FLASH POINT, DEG., F (METHOD USED): 305 C.0.C. LEL: N/D GEL: H/D

NEFPA CLASSIFICATION HEALTH: © FIFE: 1 REACTIVITY: 0
EXTIMGUISHING MEDIAZ
CAkpuW DIUXIDE, FUAM, DKY CHEMJICAL

. : CUNTINUED Uw PAGE 2



423202 CINDOL 3202 PAGE D 2
A R R L R N Y Y S Y P RS R I I ity
SPECIAL ¥lue FIGHTING INSTRUCTIONS:

NUOT KEQULIRED
UNUSUAL FIKE AND EXPLUSION HAZARDS:

NUNE,
SECTION V = HEALTH HAZARD 1INFORMATIOHN
ROGUTE'S OF EXPOSURE AND EFFECTS
INHALATION
N/A
SKIN:
MILD 1KRITANT; MAY HAVE DEFATTING ACTION
EYE:

MLLD 1RRITAUT
INGEST10N:
NU SIGNIFICANT EFFECTS EXPECTED

FAXFRFER4X FIRST AID ¥¥¥k¥%%x%%

INHALATIGN:
N/A

SKIN:
WASH W1TH SDAP AND WATER

EYE:
FLUSH WITH WATER 15 MINUTES, CONSULT PHYSICIAN IF 1RRITATI1ON
PERSISTS

INGESTJIORN:
1t 1WGESTED, Du NOT INDUCE VUMITING, CUNSULT PHYSICIAN. PRODUCT
COWNTAINS MINERAL UlL, PETROL, SULFUNATE, ALPHA OLEFIN

R R R N N o o S L o o o S o T S D o E o e o o T T o o o o o o o T i gt o o o 48 o = o B o o g o o i Y AR e - - s n
e e e e e Sy e T 1 1T T - 1 T =

STABILI1TY: STABLE: (X] UNSTABLE: [ ]
INCOMPATABILITY (MATEKIALS TO AVOID):
STRONG OXIDIZERS
HAZAKRUDUS DECOMPUSITION PROVUCTS:
THEKMAL; OX10ES OF CARBON AND NITKOGEN
HAZARLDOUS PULYMEKLZATION: MAY OCCUR: [ ) WILL NOT OCCUR: [(X]

a-.—----.—-—-.—.__..—.--_—-.--...—_-_.h-.-..._—_—_—a.—.--__..._——-———..__—_-_—-.__.____.._._-...__.__.__
R e e A G S i R e L e - = -

_—--————q.—__—-——.—-—-——..-...—__——-..—...—._-___—--.._—........_—_.—..-.___-.....—..._...._.__.-___-_-__....__...

PUTERTIAL AS A PULLUTANT:
PRUDUCT NOT EXTRKEMELY BIODEGRADABLE kS SUCH, KEEP SPILLS AwAY
FRUM SEWERS AND SLOW MOVING STREAMS, MATERIAL NOT CONSIDEEED A
PUOLLUTAKRT IF EFFECTIVE WASTE DISPUSAL IS UTILIZED.

BYOCHEMICAL UXYGEM DEMAND (BOD=5%): N/D

SPILL, LEAR UR KELEASE:

CONTINUED (N PAGE 3



423202 CINDOL 3202

PAGE:

nvnun;u*uau#u;nutnttttnuu:tnzn#uttu:#t*vuut;:#zntnnu:
FLUSH AKEA wlITH CoOPIOUS AMOUNTS OF WATER AND MOP Up

WASTE DISPUSAL:

TREAT NEAT MATEKIAL ACCORDING TO REGULATIUKS FOR DISPOSAL OF
WASTE PETROLEUNM DIL. FOR EMULSIUNS, USE DEEMULSIFICATION PROCESS
TO SPLIT PKODUCT. TREAT 0O1LY LAYER AS WASTE UIL, NEUTRALLZE
AQUEOUS LAYER AND RELEASE TOD TREATMENT PLANT IN ACCORDANCE wiITH

PEKTINENT KEGULATIONS,

T e e e S A e = e e A =

SECTION VII1 = SPECIAL PROTECTION INFURMATIUN

RESPIRATURY PROTECTION:

NUT NORMALLY REQUIRED
VENTILATIONS

LOGCAL EXHAUST REQUIRED
PROTECTIVE GLOVES: '

RUBBEK 1F SKIN 1§ SENSI1TIVE
EYE PROTECTION:

SAFETY GUOGGLES 1F SPLASHING
OTHEK PRUTECTIVE EGUIPMENT:

NOT FEQUIRED

STORAGE ARD HANDLING CONDITIONS:
AVOID CONTACT WITH SYRONG OXIDIZERS

T —— s W T -

T e e R A S am S e e e A ma R A =

e S B A M S S g . 48 P — -



MATERIAL SAFETY DATA SHEET OOUBLETEAN _ PAGE : 00

{0000Q0-9999 ~20111111}) iDng‘$=J;§§U! i Sus%,gg?sg E

v e A e e

waT OHTA NED HEREIM IS BASED ON DATJ CONS IDERELD
"E "‘;g.llﬁﬁ‘gﬁ f P !éﬁ“:Em FD!WL!? g CUIlACV OF ﬂ"ﬁswsg.:m‘
XPRE R_ImPL
3 EHE RE ULTS TO BE OBTAINID 'IOI TH! USE THEREDF.

SECTION 1 - GEWERAL IWFORMATION

o—

CHEMICAL NAME & SYNONYMS N ¢ "PAME & SYNONYMS
A DOURLETRAR

CHEMICAL FAMILY FORMUL

SYNTHETIC COOUANT abulafiutos Sl
MANUFACTURERS NAM

WANTER . DIVISION OF NCH CORP. ---
ADORESS (MUMBER, STREET, CITY, STATE & IIP CODE)

80X 182170

IRVING, TEXAS 75012 .
PREPARED | PRODUCT COOE MUMBER | EMERGENCY TELEPHONE NUMBER
RICHARD STOLLEV/T:S. CHEM 0002 14-435-4144

e e Ay e R R W R B e e

SECTION 11~ MHAZAROCOUS INGREDIENTS

B L L L A R L L]

L R T R T T T P L P L P Yy

CHEMICAL NAME {INGREDIENTS) :uzb o TYPE | T

e e e L L T T ] - L e R e it

NO HAZAﬂOUS INGaEBIENTS

- - R o o e e R e A B B A BT WA m e e =

PER 29 CFR 1910 1200(0)

e L2 T T L T R L L e L L e

SECTION I1I - PHYSICAL DaT:

e T L T e A e L L L e R D P T T T L

------‘-----------------------------------o-----..---.--.-------.----,----------

BOILING PT.(FAHRENHEIT) 210 | SPEC GRAVITY {H20e1) :1.080

P X = L L L L L T e R E L T T L L L

VAPOR PRESSURE (MM HG). |1B { COLOR fLIGHT YELLOW

T R L L e A R R e LR L L L e

DQUBLETEAM
{CONTINUED) SECTION 111 - PHMYSICAL DATA PAGE : O2

. — -__-_----.-------_---------_-------------------------_------

VAPOR DENSITY {AIR=1) {o.8 ! opor 1DCOTEA CYMBARIUM

- a - - o o o = e e B A S e

PH » 1001 19.6 t CLARLITY !TRANSPARENT
Psnczut votATlL: {68 | EVAPORATION RATE 0.10
8Y voL (BU aAC = 1}

-

SOLUBILITY IN WATER I COMPLETE

B T e L L L L L L L L T R R L L

VISCOSITY ' NON-vISCOUS

R e e e e e B R e e

R L T T T

SECTION 1V ~ FIRE AND EXPLOSION HAZARD

[ L L L L T L T T L L L e L L L L L T T

P el L L L T R e L L b L L R T )

FLAsH po:nv (METHOD USED) { FLAMMABLE LIMITS ! LEL H VEL
NON=FLA N/A /

EXTINGUISHING MEDIA <ALCOHOL® DRY WATER
<==FOaM <==FOAM <-=-C02 «=-=-CHEMICAL < ==SPRAY <==0THER

e T T Lt L T TS ey

SPECIAL FIRE FIGHTING PROCEDURES
N/A

e e o R R A e R S R R P T A R R T W e e

UNUSUAL FIRE & EXPLOSION HAZARDS
N/&

THRESHOLD LIMIT VALUE
NOT ESTABLISHED FOR MIXTURE. SEE SECTION II.

. e e o e ok ) e W T e e

EFFECTS OF OVEREXPOSURE

= ACU
DIRECT CONTACT WITH THE EYES MAY CAUSE
UNDILUSTED SKIN CONTACT MAY CAUSE REDDEN
AND POSSIBLE DlSCOHFORT TD SENSITIVE 5K

R

DIRECT CONTACT WITH EYES FOR A PRDLDNGE

CORNEAL DAMAGE. PROLONGED UNDILUTED

REQDENING OF SKIN, ITRRITATION LEADING P

«ssNOTE - THIS COOLANT GILUTED AS RECOM
S RITATION.

(SHORT TERW EXPOSURE)
TATION,
OF SKIN IRRITATICN

{LONG TERM EXPOSURE)
00 OF TIME CAN C&USE
TACT AMY CAUSE
LLLY TO DERMaATITIS.

SHOULD NOT CaAUSE

=z -1
U 0
L]

a -
SOHOZ-n-um
maz
Zm
QZOm
Mm=Ox
L= - 20 )



POLMBLETEAM
(CONTINUJED) SECTION V -~ HEALTH HAZARD DATA : PAGE : 03

R D . 1.1 pupy

e - —

e ramEwA T T rEARAAE A e e T e a - -

PRIMARY ROUTE OF ENTRY: X<-- INHALATION

-

_ABSORSTION

e esaessmCEeEE .

REMOVE TO ’GESH All SEEK MEDICAL AVTENTION If IRRITATION PERSISTS.

-------------‘o-o------------------------.----.--1-----q------.....-.y---.-----.

E CONTACT:
FLUSH U%TH PLENT C OF WATER FOR 15 WMINUTES HOLDING EYELIDS APARY TO EZWSURE
UgHING or !NT!IE SURFACE AREA, SEEK MEOICAL ATTENTION IF IRRITATION

__-4----------------------------------,----------------------5----------------_

coNta
BARRIER CaEll ADVISABLE' WASH WITH SOAP AND WATER.

-*-----;;&E;;“;‘T-‘"------C----'--"'---------"‘"------"----ﬁuﬂ--------------'
GIVE TWO GLA g OF WATER YO OILUTE CONTENTS OF STOMACH. SEE A
FHYS!CIAN IF DISCOMFORT DCCURS.

T NOTES YO BRYSICIAN ;T TTTTTTTTTTTTossscsssssssocseooooeoes
N/&

----_--------.---------------------------—_---------_---------~_------—---------

- SECTION VI - TOXICITY INFORMATION

-------—-—---y-------------------‘—’--------—--‘------------‘-q------—----------
P L L L L T mp——

N/A

---——--------ﬁ-----‘----------—---ﬁﬁ—ﬁ------------------------t-----------------

SECTION WII - REACTIVITY DATA

iinbebetubuinibimntuidaaaidedd i R

. A e e m A T T N .. - .

------------------»-------.-----------------------_-----------.-----_--.

IK(--STIBLE <==UNSTABL | CONDIOTIONS TO AVOID

STABILITY [ S T e o e e A T N A C A R RN e S LAt m ALt T A ..

N/b

EEESGFI?EEIEE;F'EEI?EEIIEE'?n'IGBIBT"°""""" T TTImTmTTTmTmmTIema e
DO_NOT ANY TIONAL WATERIALS such 45 SODIUM NITRITE OR
POTASSION WITRITE.  CANCER CAUSInG WiTEnrAC SSRTHY MITRITE

T S N e B e

HAZARDOUS DECOMPOSITION PRODUCTS
N/A

--—-q-.------------—-----------.------.--.---------.---.------.----------------_

i wWILL NOT May | CONDITIONS TQ AVOID
HAZARDOUS § X <==-0CCUR <--0CCUR

POLYMERIZATION]N/&

¥
T A T e r E R A R Gt e e e s T e e ma Attt T n e . —as .- -

DCUBLETEAM
SECTION VIl - SPILL OR LEAK PROCEDURES PAGE :.-04

e o . . . R A e

ettt b E b TR

STEPS TAKEN IN CASE MATERIAL 15 RELEASED OR SPILLED

SMALL SPILL =~ FLUSH suaracz uzr LARGE VOLUME OF WATER AND FLUSH
o N naAtN. LARG : s ILL ST LEAK. CONTAIN SPILL., REMOVE 8Y WET
ACLA ABSORBA zus: P!LLED MATERIAL IF POES!BLE orn!aw:s:.

PLAcs IN CLOSED LABELED CONTAINER AND STORE IN SaF &,

wasre DISPOSAL METHOD

THE INGR!DIENTS IN THIS PuooucT ARE NOT REGULATED _AS HA2ARDOUS WMATERIALS BY

THE ZPA. THIS PRODUCT May BE LUSHED INTO & SANtT av SEWER, HOW E ER, &FTER

usz xT WILL BE uecsssanv To SK1IM MP Ol AND MINATE SOLIDS BEFORE

FLUSHING. CHEC ? AND OCAL AUTHDRITIES PRIOR TO DISPUSAL oFf

TRAMP oIL. SOLIDS on -] scuaaaz INTO _SANITARY SEWER.

NEUTRALIIING AGENT
FLUSH WITH LARGE AMOUNTS COF WATER.

T e T e e e e e T e e e e e s E s e e S e s E S et - ——- - -

SECTION 1X - SPECIAL PROTECTION INFORMATION

bt Rt L e il Rk Ty H

REQULIRED VENTILATIO

GOOD INDUSTRIAL HYGIENE PRACTICE DICTATES THAT THE WORK AREAS SHOULD
PROVIDE ADEEUITE VENTILATION DR CONTROLS TO MAINTAIN AND MEET OSH
REOUIREH

RESPIHATGRV PROTECTION

GENERAL EXHAUST 15 ADEOUATE UNDER HNORMaL CIRCUMSTANCES.

PROTECTIVE GLOVES N o
GLOYES SHOULG BE WORN DEPENDING UPON SEVERITY

E;E-;ﬁa?icfr W ToTTmmemees T T
guemicaL Eoé€les oepenping uPON SEVERITY OF

OTHER PROTECTION
N/a

T T e e A e s s e e e s E e s Te e s et s s e AE S cEc S na e r . .-

SECTION X = STORAGE AND HANDLING INFORMATION

T o o e e T o e i e o o L R e = .

STORAGE TEMPERATURE { INDOOR  |WEATED  [REFRIGERATED| OUTOOOR
120 F.<--MaX 32 F.<--MiN ! X

PRECAUTIONS TC BE TAKEN IN HANOLING & STORING

STORE IN MODERATE TEMPERATURES,

N m EEmS SN SN .- e N B S E A e A T, — - - TR s AR ss AR st b r e



POUBLETEAM

(CONTINUED ) SECTION X - STORAGE AND HANDLIMG INFORMATIPAGE : OS

E;GEE_;EEE;G;;G-""" o .
EEP OUT OF KEACH OF CHILDREN,
REid zm:u: uan BEFORE USING.

SECTION X1 - TRANSPORTATION = (FOR FUTURE USE)

e A e e T e e T R . = e

T T A = R . -

APPLICABLE REGULATIDNS
<--49 CF <-=1MCD <==-TARIFF & D <==TATA <=-=MILITARY AIR (AFR 71-4)

_---—q----------------------~------—-------—--------------------------------o---

SHIPPING NAME

T e e e T L R .

HAZARD CLASS i 1D MUMBER ! REPORT OTY

T e T R e . o

LABELS | LIMITED OTY

T S e e

UNIT CONTAINER

T R e = o o o B B o o o o g e o

00T S5PS CONTAINER { NET EXPLOSIVE wT.

L = = T N S L e . oy . T

LERCSCL PROPELLANT(S)

T R o L A o o P - = . " - . = e o o i i i o W

SECTION XII - REFERENCES

e N N s A ANt T e AA s e R E AR A AL e T T EE . .- -

-

ot et e L bt L L L L T N

1. THRE&HOLDN#IUIT VALUE FOR CHEMICAL SUBSTANCES IN THE WORK
AND EDITION, ACGIH g
2. NIDSH REGIS*RV oF TOKIC tFFECTS OF CNEHICAL SUBST&NC[S. t982.

- At E TSt rm T E e e E a---- A emmeeee-.--- N Y L LY T T A AF P

- ----------------.------------------.--------.------------.4----¢--o.~----

CH COR®. ASSUMES NO
3 OBERTV DAMAGE TOD VENDEES
HE MATERIAL. SUCH VENDEES
ED WITH THE USE OF THE Ma

=00
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U.S. DEPARTMENT OF LABOR Form Aooroves |
Occupational Safety and Health Administration

MATERIAL SAFETY DATA SHEET

Required under USDL Safety ani Health Regulations for Ship Repairing,
Shipbuilding, and Shipbreaking {29 CFR 1915, 1916, 1917)

SECTION |

MANUFACTURER'S NAME EMERGENCY TELEPHONE NO.

INDUSTRIAL FILTER & PUMP MFG. CO. (312) 656-7800
ADORESS (Number, Sireet, City, State, and ZfF Code}
0 West Ogden Ave, Cicaro, Illinois 60650

CHEMICAL NAME AND SYNONYMS TRADE NA_ME AND SYNONYMS
NONE FPILTERARSTOS

CHEMICAL FAMILY . FORMULA N
NONE PROPRIETARY

SECTICON li - HAZARDOUS INGREGIENTS

. e o n A

v

PAINTS, PRESERVATIVES, & SOLVENTS % J:"i‘;’ ALLOYS AND METALLIC COATINGS % | (i)
PIGMENTS BASE METAL '
CATALYST ALLOYS
VERICLE n METALLIC COATINGS

FILLER METAL
SOLVENTS PLUS COATING OR CORE FILLUX
ADDITIVES L - 1 OTHERS
OTHERS
: TLV
HAZARDOUS MIXTURES OF OTHER LIOUIDS, SOLIDS, OR GASES % | (Unitsd

No asbestes 4-28-73  ALS

. —— —
NOT AVAIIABIE

- .~ _ - _SECTIONIl - PHYSICALDATA - - .. ~= - .-~

| eoiume E‘S'NU"F-L oL B -sﬁééasncl:inA‘\(cll'le,'Oﬂj A = -
VAPOR PRESSURE (mm Hg.} ’ EE(R\ESEJ&.%C:;?T'LE
VAPQOR DENSITY (AIR=1) ?VAPORAT'ON R‘:‘LE
SOLUBILITY IN WATER NOT A\}I?-IIABIE

APPEARANCE AND ODOR

SECTION IV - FIRE AND EXPLOSION HAZARD DATA

FLASH POINT (Mathod used) FLAMMABLE LIMITS ]_ Lat [ Uet
| 1

EXTINGUISHING MEDIA

SPECIAL FIRE FIGHTING PROCEDURES

NOT AVAIXADBLE
UNUSUAL FIRE AND EXPLOSION HAZARDS

PAGE (1) {Continued on reverse sida) Form OSHA-20
Rav. May 72



SECTION V - HEALTH HAZARD DATA

THRESHOLD LiMIT vALUE

EFFECTS OF OVEREXPOSURE

‘N OT REGUIATED

EMERGEMNCY AND FIRST AID PRQCEDURES

SECTION V1 - REACTIVITY DATA

STABILITY UNSTABLE - CONDITIONS TO AVOLD

STAHLE

INCOMPATABLLITY (Materials to avoid) NoGT AVAILABLE

HAZARDOUS DECOMPQSITION PRODUCTS

]

CONOITIONS TO AVOID
HAZARDOUS MAY OCCUR
POLYMERIZATION

WILL NOT OCCUR *

SECTION V11 - SPILL OR LEAK PROCEDURES

STEPS TO BE TAKEN IN CASE MATERIAL IS RELEASED OR SPILLED

NOT AVAILABLE =

WASTE DISPOSAL METHOD

“SECTION VIN - SPECIAL Pnorecnom INFORMATION O '

) RESPIF!ATORY PF{OTECTIONé egy ,!ypel ) - e=, - = ik S R
& PIRATOR :
VENTILATION LOCAL EXHAUST ' SPECIAL
MECHANICAL (Generafl) Lo OTHER

PROTECTIVE GLOVES EYE PROTECTION

OTHER PROTECTIVE EQUIPMENT

SECTION IX - SPECIAL PRECAUTIONS

PRECAUTIONS TO BE TAKEMN IN HANDLING AND STORING

NONE

OTHER PRECAUTIONS

PAGE (2] Form OSHA-20
GPO 9X.54D Rav, May 72



Farm Apprgved
OMB No, 44-R1387

U.S. DEPARTMENT OF LABOR
Occupational Safety and Health Administration

WMATERIAL SAFETY DATA SHEET

Required under USDL Safety and Health Requlations for Ship Repairing,

Shipbuilding, and Shipbreaking (29 CFR 1915, 1816, 1917)

SECTION ¢

MANUFACTURER'S NAME

INDUSTRIAL FILTER & PUMP MFG. CO.

EMERGENCY TELEPHONE NO,

312-656-7800

Aoggssa (\umber St cer (&}

-, Srare, and ZIP Code}

wenue, Ciogr ‘0, Illinois 60650
CHEMICAL NAME AND svnonvus TRADE NAME AND SYNONYMS
CELLULOSE Cc-95 FILTERBEST
CHEMICAL FAMILY FORMULA — - ———
WOOD GROUND WOOD PULP
SECTION It - HAZARDOUS INGREDIENTS
TLV y TLV
PAINTS, PRESERVATIVES, & SOLVENTS % {Units) ALLOYS AND METALLIC COATINGS . % {tnits)
PIGMENTS NANE BASE METAL _ NON
CATALYST n -] ALLOYS \U
VEHICLE “ METALLIC COATINGS . "
SOLVENTS " s:.b"ssgc“.:ﬂﬁé QA CORE FLUX . "
ADDITIVES " OTHERS ’ "
OTHERS "
HAZARDOWS MIXTURES OF OTHER LIQUIDS, SOLIDS. OR GASES % | (J,-E'.‘\:g}
_NONE
SECTION I}l - PHYSICAL DATA
BOILING POINT (°F.) NONE SPECIFIC GRAVITY (H30=1) 1.58
VAPOR PRESSURE (mm Hg.) “ :ER\%—EJ&A:%:?“LE NONE
VAPOR DENSITY (AIRs]) " {EVAPORAT'O" “’“_"';‘E NONE
SOLUBILITY IN WATER "
APPEARANCE AND ODOR  FTRROUS SOLID FLOC - PRACTICALLY ODORLESS
SECTION IV - FIRE AND EXPLOSION HAZARD DATA
FLASH POINT [Metnod used) NONE _ FLAMMABLE LIMITS T{_ Lat et
EXTINGUISHING MEDLA
WATER
SPELCIAL F.‘RE FIGHTING PROCEDURES
NONE

e e e e+ -

_DUST EXPLOSIBILITY II

uUNUSUAL FIRE AN" Lr°L05|oN maZanR

INDES 2.8 MIN. EXPLOSION CONC. 0.055 0Z/FI3.

PAGE (1)

Form QOSHA.20
B, Sy 12

(Continysed on reverss side!




SECTION V - HEALTH HAZARD DATA

THRESHOLD LIMIT VALUE

NONE N

EFFECTS OF OVEREXPOSURE
- NO EFFECTS

EMERGENCY AND FLRST AiD PROCEDURES

NONE

SECTION VI - REACTIVITY DATA

T
STABILITY UNSTABLE CONDITIONS TO AVOLID

INCOMPATABILITY (Materials to avoid)
STRCNC OXIDANTS

HAZAROQUS DECOMPOSITION PRODUCTS

CONDITIONS TO AVOID
HAZARDOUS MAY OCCUR

POLYMERIZATION

WILL NOT OCCUR  _ X NONE

' ' SECTION VI1 - SPILL OR LEAK PROCEDURES

STEPS TO BE TAKEN [N CASE MATERIAL 15 RELEASED OR SPILLED

SWEEP UP

WASTE DISPOSAL METHOD
DUMP - NO SPECIAL METHOD NECESSARY

SECTION VIl - SPECIAL PROTECTION INFORMATION

RESPIRATORY PROTECTION [Specify rype)

DUST MASK
VENTILATION LOCAL EXHAUST SPECIAL
MECHANICAL (General] - | OTHER
NORMAL FORCE VENTILATION RECOMMENDED
PROTECTIVE GLOVES EYE PROTECTION
UNNECESSARY . ’ DUST GOGGLES

OTHER PROTECTIVE EQUIPMENT

SECTION 1X - SPECIAL PRECAUTIONS

PRECAUTIONS TO BE TAKEN IN HANDLING AND STORING NONE

OTHER PRECAUTIONS

NONE

' GrFo 93819
PAGE (2) » Form OSHA-20

Wagv, May 72
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1, 5,49
HYDROGEN PEROXIDE
¢ 60%)

- MATERIAL SAFETY DATA SHEET
CORPORATE RESEARCH & DEVELOPMENT
SCHENECTADY, N. Y. 12305

Date December 1978

SECTION I. MATERIAL IDENTIFICATION
TERIAL NAME: (BOORR PERIXTDX. (>601)
THER DESIGNATIONS: H302 Concentrated Solution, CAS# 007 722 841

MANUFACTURER: Material is available from several suppliers, including FMC Corporation
and Pennwalt Corporation.

SECTION Il. INGREDIENTS AND HAZARDS : X HAZARD DATA
Hydrogen Peroxide (Ho07) > 60 8-hr TWA 1 ppm*
Water £ 40 -
Proprietary Stabilizer Small
(such as acetanilide, sodium stannate or other) amount
*Current OSHA and ACGIH (1978) TLV. Material increases in Rat, inhalation
hazards as H202 concentration increasses. Obtain detailed LCLo 100 ppm
supplier recommendations, especially for 901 H0, grade (puimonary edema)
and higher concentrations.

SECTION III. PHYSICAL DATA 702 90% 98% 100%
Boiling point at 1 atm, deg C 126 141 148 152.2
Vapor pressure at 30 C, mm Hg 10.1 4.7 3.1 ca 3
Partial pressure of H207 at 30 C, mm Hg —~~——— 1,17 2.25 2.67 -
Specific gravity (20/4 C) 1,29 1.39 1.44 1.45
Approx. freezing point, deg C 40 -11 -2 -0.4
Volumes oxygen produced/l volume Hy0 soln, ——— 300 418 470 -
Water solubility — ~~MISCIBLE—————me e em e

Appearance & Udor: A clear, colorless to light blue, water-like liquid without odor (or
with a characteristic slightly acidic odor).

SECTION IV, FIRE AND EXPLOSION DATA ' ILOWER UPPER
[ Flash Point and Method Autoignition Temp. { Flammability Limits In Airi
None None None ]

Extinguishing Media: Use water in large amounts to fight fire in which this material is

involved; other extinguishing agents are expected to be ineffective. Hydrogen peroxide
is pnon-flammable, but it provides oxygen to facilitate or initiate burning of surroundirp
combustibles, It is a dangerous fire and explosion hazard in a fire situation. When

highly concentrated material is heated, shocked by fmpact, or contaminated it can rup-

;Wmm_mwwm. Use large amounts of water
to ute spilled material and flush it away from combustibles., Firefighters must use
self-conrained brearhine sauipment and have eve nrotection,

SECTION V. REACTIVITY DATA

When handled properly and kept cool and pure, this material is stable, It does not poly-
merize but can decompose releasing heat and oxygen. Above 65% H207 more heat is re-
leased by decomposition than can be absorbed by evaporation of the water present. Un-
checked, the decomposition temperature of 70X H207 can reach to about 500 F, and 90% to
1364 F. Combustibles in contact with this material can be expected to undergo spon-
taneous ignition, often delayed. A homogeneous mixture with organic materials such as
alcohols or glycerine 1is a sensitive and powerful explosive, Pure H302 at 90% in waterq

not readily detonated at room temperature, but higher concentrations and or_heat can fa-
cilatate detonation. Contamination withekertaingmaterials such ron/ cgioﬁ um,-brgss

as 1
br
caﬁnzi&el$id;e§%1§SEb$3“§§E%88.°r their salts or with alkalis or ordinady dirt or’rust
GENERAL @D ELECTRIC  conyrioro—1ars oy aunaret et campany




- B IR ‘ "NoO. 44A

SECTION VI. HEALTH HAZARD INFORMATION TLV 1 ppm (See Secc. II)

The health hazard associated with normal usage is acute local damage by oxidacion effects
on tissue in contact with liquid or vapor, especially of the eyes, skin, and upper res-
piratory systems. Concentrations in air above 75 ppm are too irritating to be tolerated
Short exposure to very high airborne concentration can be lethal from damage to the res-
piratory system. The effects of contact with tissues can range from irritation or blis-
tering to necrosis, depending on conditions, - Do not ingest! FIRST AID:

[Eye contact: Immediately flush with plenty of running water for 15 minutes, including
under eyelids; then get prompt medical attention.

Skin contact: Remove contaminated clothing under a safety shower. Wash affected skin are
thoroughly with water. Contact a physician i1f redness or skin burn is apparent., (Immer
contaminated clothing in water; launder before allowing to dry out.)

fnhalation: Remove to fresh air, Contact a physician immediately.

Ingestion: Immediately give wmuch water to drink to dilute; encourage vomiting. Give
lukewarm water freely and encourage belching if there is evidence of distention.
Contact physician,

SECTION VII, SPILL, LEAK, AND DISPOSAL PROCEDURES

frepare in advance for emergency situations! A source plenty of water for dilution and
flushing of spills must be readily available as well as drainage and a holding area
free from incompatible chemicals.

Safety personnel should be given prompt notification of significant spills,

Immediately flush spills with copifous amounts of water, flush away from combustible ma-
terials. Provide maximum ventilation; eliminate sources of ignition- evacuate area ex-
cept for clean-up personnel, who must use full protective equipment (see Sect. VIII).
Flush to holding area for dilutiom with more water and/or the decomposition of H20,.

ISPOSAL: Follow Federal, State and local regulations for disposal. Small spills can be
highly diluted with water and flushed to the drain. .

SECTION VIII. SPECIAL PROTECTION INFORMATION

Provide general ventilation and local exhaust ventilation to meet TLV requirements. Local
exhaust ventilation and/or hoods should be used where mist or vapors may be generated.
Self-contained breathing apparatus must be available for emergency use.

Prevent contact with the skin by the use (as required) of boots,protective clothing, and
8loves which are impermeable to, and ingoluble in H307 (polyesters which are antistatic
treated, chloroprene, PVC or polyethylene have been recommended) .

Chemical safety goggles and/or face shield must be used for eye protection. An eyewash
station and safety shower must be readily available near use or storage areas.

Provide special training to employees working with H707 on body protection, emergency
procedures and first aid.

SECTION IX. SPECIAL PRECAUTIONS AND COMMENTS

ptore in original containers (or in an approved container of compatible material) in a
300l, clean, fire resistant area away from combustible waterials, catalytic metals and
compounds, direct sunlight,. and sources of heat. A source of ample water must be avail-
able for handling spills. Protect containers from physical damage and from contaminatioc
Do not return material to storage container after removal! Ventilation must be gooed.

Containers must be covered and vented, Workers handling Hp0; must be specially trained
for the assignment, Procedures must maintain the high purity of stored material. Pre-

vent contact with combustible materials. All equipment used to handle hydrogen peroxide
must be of approved composition and properly

cleaned and passivated before use, Mis
POT Classification - OXIDIZER (yellou label) APPROVALS: gy’
DATA SQURCE(S) CODE: 1,2,4-~9, 12,16,20 Industrial Hygiene:

hodgments o3 1o the suitability of in] tton herein for purchaser's purpoies are and Safety
taceusarily purchaset’s sesponsibility, Therelfore, although reasonable care has
of such informati

been tohen in the preparotion . Generol Electric Compony Corporate Med 1 .
extends no warrenties, mokes no repr tolions and no rexponsibility Staff

o1 4o the occurocy of sultability of such informatian for application to purchoser's ”
Intended purposss or lor comequences of il use, P &)

GENERAL @) ELECTRIC

r=
.



. ﬁgfz(

_mmm--—-mummmm-mcm-—mam ony, of I the imteret! of
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PRODUCT NAME. ISOPROPANOL, ANHYDROUS

CHEMICAL NAME:  Isopropyl nlcoho%‘ CHEMICAL FAMILY: Alcohols
FORMULA : (CH, ) ,CHOH MOLECULAR WEIGHT: 60.10
SYNONYMS: Isopropyl:alcohol; 2-propanol; dimethyl carbinel
DEPARTMENT OF |Hazard Classification Flammable Liquid

TRANSPORTATION | Shipping Name -Isopropanol

CAS # 67-63-0 CAS NAME 2-Propanol

BOIL!NG POINT, 82 26°C (1B0.07°F) FREEZING POINT -88. 5°C
760 mm Hg (-127.3°F)
SPECIFIC GRAVITY 0.7864 at 20/20°C j(VAPOR PRESSURE 33 mm Hg
{H, 0 = 1) at 20°C

VAPOR DENSITY 2.07 SOLUBILITY IN Complete at 20°C
{air = 1) WATER, 2 by wt.

ERCENT VOLATILES 100 EVAPORATION RATE |2.88

5Y VOLUME:\ (Buty! Acetate = 1)
APPEARANCE AND ODOR Colorless liquid; characteristic odor o

MATERIAL

Isopropanol Eye irritant;

Flammable

o )
"-P"i‘\‘w\"-‘ :

"\_;-1'3-_ ‘-'uc
s

i

FLASH POINT 53°C Tag Closed pr ASTM D 56 63°F Tag Opcn Cup ASTHM D 1310

FLAMMABLE LIMITS {LOWER {2.0 UPPER [12.7 at 200°F
IN AIR, Z by volume
EXTINGUISHING Use water spray, carbon dioxide, dry chemical, alcohol-type, or
MEDIA universal-type foams applied by manufacturers' recommended
: techniques.

SPECIAL FIRE FIGHTING |Use self-contained breathing apparatus and protective clothing.
PROCEDURES

UNUSUAL FIRE AND Vapors form from this product and may travel or be moved by air
EXPLOSION HAZARDS currents and ignited by pilot lights, other flames, smoking,

: sparks, heaters, electrical equip., static discharges, or other
ignition sources at locations distant froem handling point.
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400 ppm, ACGIH 1984-5; OSHA 29 CFR, para. 1910.1000, Table 2Z-1

Slightly toxic. Ingestion of a large quantity may cause
drowsiness and loss of consciousness. Stomach cramps,
pain, nausea, vomiting, and diarrhea may also occur.

SKIN ABSORPTION

No evidence of adverse effects from available information.

INHALATION

Low concentrations may cause mild irritation of eyes, nose,
and throat. Concentrations above the TLV may result in
headache and drowsiness.

SKIN CONTACT

Prolonged contact may cause drying and cracking of skin.

EYE CONTACT

Causes slight to moderate irritation, with possible
corneal injury.

Give two glasses of water and induce vomiting. If a
significant quantity has been swallowed, get medical
attention promptly.

SKIN

Remove contaminated clothing and flush skin with water.

INHALATION

Remove to fresh air. If breathing stops, give artificial
respiration and get medical attention as soon as possible.

EYES

Flush eyes immediately with large guantities of water. Get
medical attention. e

NOTES TO PHYSICIAN

There is no specific antidote. Treatment of overexposure should be directed at the
control of symptoms and the clinical condition.
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zmrsopmox. ANHYDROUS

STABILITY

UNSTABLE STABLE CONDITIOMS |Heat; sparks; flame
TO AVOID
X
INCOMPATIBILITY Avoid concentrated nitric and sulfuric acids, strong
(materials to avoid) oxidizers, aldehydes, halogens, and halogen compounds.

HAZARDOUS COMBUSTION OR |Burning may produce carbon monoxide and/or carbon
DECOMPOSITION PRODUCTS dioxide.

HAZARDOUS POLYMERIZATION

" May Occur |[Will Not Occur | CONDITIONS |[None =+ -

STEPS TO BE TAKEN Extmgu:.sh and do not turn on any ignition source unnl

IF MATERIAL IS RELEASED area is determined to be free from explosion or fire

OR SPILLED hazards. Collect large spills for disposal. Flush
small spills with water.

WASTE DISPOSAL Incinerate in & furnace where permitted under

METHOD appropriate Federal, State, and local regulations. See

Section IX.

RESPIRATORY PROTECTION Self-contained breathing apparatus in hlgh
concentrations.

VENTILATION [This product should be confined within closed equipment, in which case
general (mechanical)} room ventilation should be satisfactory. Special,
local ventilation is needed at po:mts where vapors can be expected to
escape to the workplace air.

PROTECTIVE Butyl EYE uonogoggles
GLOVES PROTECTION

OTHER PROTECTIVE {|Eye bath; safety shower
EQUIPMENT

PRECAUTlONS TO BE TAKEN IN HANDLING AND STORING
Keep away from heat, sparks, and flame. Avoid contact wvith eyes. Keep container
closed. Use with adeguate ventilation. Wash thoroughly after handling.

FOR INDUSTRY USE ONLY

OTHER PRECAUTIONS
At very low concentrations in water {~10 ppm), isopropanol is readily biodegradable
in a wastewater treatment plant.
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. - LUERRICATION ENGINEERS, INC .
PO EBEOX Tiz=s FORT WORTH, TX 7Z7S&1 11

MARTERIAL SAFETY DATA SHEET

b 2 2 5 2 1 2 3 2 21N AR gvgesgegegvgey SECTION T A3 0 AT A6 A AR AT O
PRODUCT IDENTIFICATION

Supplier: Emergency Telephone No.:
Ludrication Engineers, Inc, (B17) 834-6321
3351 Airport Freeway
Fart Worth, TX 7&11t

Chemical Name and Synonyms: , Trade Name and Synonymé:
Not Applicable 470t Monalec- Industrial
‘ G R ‘
Chemical Family: Farmul a:
Petroleum Hydrocarban - Not Applicable

i*************************** SECTIORNM N G 22 2R RE X R T AT S Vg v ey
TYPICAL CHEMICAL AND PHYSICAL PROFERTIES

Appearance: Viscosity: At 210 F, SUS At 100 C, CS
Red/arange lubricant Not applicable Not applicable
« .ar: W Viscosity: At 100 F, SUS At 40 G, CS
. Lube oil odor Not appliicable Not applicable
Relative Density: (Air=1) Solubility in Water: PH: 6-8
>1 Negligible
Melting Foint: - Pour Point:
450 F Not applicable
Boiling Point: F Flash Point: F (Methad)
800 ‘ 475 F C.0.C.
Vapor Pressure: (MM HG &OF) Specific Gravity: (H20=1)
<3 Approx. .85

B o X B W e KW ':(-***'I--;‘&—-l-************************************************ X6 X 366, X%

4701 Monoalec Industrial Lubricant _
Effective Caia: 12/30/85 Fage 1 of =
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INGREDIENTS
Wt PCT TLY Oral Dermal
(Approx} LD30 LDS0
Hazardous Ingredients:
Barium compounds <1.0 Unknown Uniznown Unknown
Antimony compaunds 4.0-7.0 Unknown Unknown Unknown
Barium dinunlvnaphthalene <1.0 Unknown Z.3ml kg 2ml /kg
sulronata {rust inhibitor) Rat Rabbit
Antimony dialkvldithiccarbamate 4.0-7.0 0.5 mg /m3 >14,000 16000mg/
Gnulti-functional additive) as Sb mg/kg Rat kg Rabbit
0il Mist (Mineral) *80.0 Smg/a3 TWA Unknown Unknown

Non-Hazardous Ingredients:
Additives and/or Other Ingreds.

The precise ingredients, their C.A.S. Numbers, and percent of composition
are proprietary “o Lubrication Engineers, Inc. This material is an
automotive/inducerrial lubricant with a low order of toxicity and irritancy.

LA L 2 LR 2 2 LR R Ny SECTIORN I, T W W NI WU WX
FIRE AND EXPLOSION HAZARD DATA

Flash Point: F (Method Used) Flammable Limits: LEL UEL
473 F (C.0.C.» Unknown -
Extinguishing Media: -

Foam, dry chemical, water fog, or carbon dioxide.

Special Fire'Fighting Procedures:
Do not direct a solid stream of water into fire. Treat as a petroleum
oil fire, Respiratory protectian required for fire fighting persannel.

Unusual Fire and Explosiaon Hazards:
None )
******************i********** SECTION L/ bl b b L 2 5 2 L TR LR Ty
! HEALTH HAZARD DATA

Threshold Limit Value: (If Established)
Not ectablished, Qil mist = 5 mg/m3.

Effects of Overexposure:

May cause mild dermatitis upon prolonged contact. Expected to be an eye
and lung irritant. No companents are listed on asHa, I.A.R.C., or N.T.P.
lists for carcincgens.

T W AN e KA WA N W SEC:T X Ong “' X Rl 8 8 0 2 2 2 B ATE BRI SV
EMERGENCY AND FIRST AID PROCEDURES

Eye Contact:

Flush immediatzly with water until irritation subsides.
Skin Contact:
Wash a+fected skin area with mild zo&ap and water.
Ingestion:
Do not induca voai ting. Contact a ohysician.
Inhalation:
Rewouve to frosh air, If not breathing, give artificial respiration.

Contact a physician.,
WA WA W AW R e Rt S U IR R AR LA LE R L R Nt )i--?-'r-bf--L(«*****-Z&*******************-ﬁl‘**-;f'--lr

47C1 Monalec Iadusterial Luabricant )
Effective Date: 12/30/8%5 Fage 2
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REACTIVITY DATA

%***#**#&##***%**G***i**#ﬂ-i-

Stability: (Thermal, Light, Etc.) Conditicns to Avojid:

Stable Contact with nuelcar Fradialtion ana

strong oxidizing materials,
. “ompatibility: (Materials to Avoid)
Strang eridizing material s.

Hazardous Decompositian Products:

Dens2 smoke; oxides of C, S, W, Sb; Ba compcunds; hydrogen sulfide.

Hazardous Polymerization:
Will naot occur.

T KWWK N EECTION “VIIT b b R b S L D T R R VR Vv
SFILL DR LEAK FROCEDURES

Steps To Ee Taken In Case Material Is Released Or Spilled:
Remove all sources of ignition. Treat as a petroleum oil spill.

Waste Disposal Method:

Incinerate where permitted under Federal, State and local laws. Used
petroleum products may be racycled through re-refining procsscsas.

***********4*********ﬁ****** SECT IO I x *********%*************%***+
SPECIAL FROTECTION INFORMATION

Eye Protection:
Sufficient to avoid direct contact.

‘n Protection: .
. Frotective neoprene or plastic glaoves may be desired.

Respiratory Protection:
Usually not nesded.

Ventilation:
Usually not necded in open, unconfined arcas.

Other:
Not needed.

******#*%**********%***&***** SECT IO > **********************#******
SPECIAL PRECAUTIONS

Close containers when not in use, Feop away from heat, open flames and

strona axidanlas, fvoid eva cantact and prolongsd skin contacte. Avoid

breathing il mists. Washk thoroughly after handling.,

*******%i¥*+Fi*%#%%%#f%kk%#*%%%**%%k*;*%%%%%*ﬂw***%w*%***********k******#**%

4701 Monalec Industrial Lubricant

Effective Date: 12/70/0% Page 3 of I
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form Aporoved
Budgel Bureay No. 44-R1387

U.S. DEPARTMENT OF LABOR

WAGE AND LABOR STANDARDS ADMINISTRATION

WEB _ Bureau of Labor Standards
B MATERIAL SAFETY DATA SHEET

Form Mo,

LS8 005-4
May 1363

Ml

SECTION |

MAMNUFACTURER™S NMAME

White & Bagley of Michigan, Inc. EET?E—’-‘%&S%’Y NO-

Aogs e e g Betroit. Michigan 48204

617-987-2217 E.F.Ahern thights)

TAADE NAME AND SYNONYMS -

CHEMICAL NAME AND SYNONYMS
NA (Not Apnlicable

W&BR Grinding Concentrate 1500

ave

R i b .

CHEMICAL FAMILY FORMULA
NA NA
© e . - e .o . P ;| . 3
T SR SECTION I HAZARDOUS INGREDIENTS - A R N
LY TLv
PAINTS, PRESERVATIVES, & SOLYENTS % | (Unire) ALLOYS AND METALLIC COATINGS (Units)
PIGMENTS BASE METAL
CATALYST ALLOYS
VEHICLE METALLIC COATINGS
1
SOLVENTS FILLER METAL
PLUS COATING OR CORE FLUX
ADDITIVES . OTHERS
OTHERS
TLY
HAZARDOUS MIXTURES OF OTHER LIQUIDS, S0LIDS, OR GASES {Unire)
i None
L - = - - -
* — . ';“'5“'.'-'4-\—': : et 21
: P SECTION 111 PHYSICAL DATA - SRR L PV el g
£l . FECIFIC GRAVITY (M50 1) 3
BOILING POINT & equiv. (o water i < 2 1.3 £
VAPOR PRESSUAE {mh Mg, . PERCENT VOLATILE 1
" ’ equiv. fo water | svyvoiume % 37 L’-a
VAPOR DENSITY {AIRZ1) EVvAPQRATION RATE ("
approx.] 2 ;water = 1 ﬁ
SOLUBILITY IN WATER é'}
arrtaRancE ano coon Goncentrate: yellow-orange Tiquid - odpr cinnaman
81ft1.1te3; Ggreen colored solution, No cgaracterlsugodoL
- e -
SECTION IV FIRE AND EXPLOSION HAZARD DATA A
FLASH POINT iMathad used} FLAMMABLE LIMITS Lat | Uel i
NA NA — “
EXTINGUISHING MEDIA S
NA 7
SPECIAL FIRE FIGHTING PROCEDURAES E-
.NA . &4
+
UNUSUAL $IRE AND EXPLOSION HAZARDS Do gidye-laden cloths should be discarded in proper

manner. Residues increase combustibility.

P



e

THRESHOLD LIMIT YALU 1lute orm;NOt liste est usin mg/cu. meter
et by Acéﬁ{ fEr mineral o1l ‘misgts =~ whlclf’ 1s a v1sib e goncentr %io g

EFFECTS OF OVEREXPOSURE

None known
EMERGENCY AND FIRST AID PROCEDURES

Skin: Wash off with soap and water
2 Eye: Flush with water for 15 minutes
*American Conference of Governmental Industrial Hyglemsts

o il B S Tt S i iy, Y KTy P vte w4

4
iy
Bl
£

STABILITY UNSTASLE CONDITIONS TG AvGiD

STABLE X

INCOMPATABILITY (Matenals to avoid}

Qil; Mineral Acids

Oxides of nitrogen if mineral acids are added
. CONDITIONS TO AVOID

HAZARDOUS DEC OMPOSITION PRODUCTS

. HAZARDOUS MAY QCCUR
POLYMERIZATION

WILL NOT OCCUR X

g . 1 P h ’d I&&-
STEPS TO BE TAKEN IN CASE MATERIAL 1S RELEASED OR SPILLED

Flush with water and absorb

(WASTE DISPOSAL METHOD. Nyi1\1te with large: amounts of water and- dispose in acc:ordance

“with- local‘ -state and federal regulatlons .

N l-,\ ,.q»- : -
RESPIRATQRY PROTEcnoN (szn

fr lype)

LOC AL EXHAUST SPECIAL

. VEMTILATION

MECHAMIC AL (Cenera!l) Y‘:‘S OTHER
., PROTECTIVE GLOVES EYE PROTECTION R .
NO Goggles when disnensing concentrate
F 3 QTHEA PROTECTIVE EQUIPMENT I\Io
PRI G o e TED ST VTR T PO e A S PO ok Iy SR

e
g - ‘\-;ﬁt'm .

o rome e SECTION I SPECIAL PRECAUTIONS (23S

ey T
PRECAUTIONS TQ BE TAKEN IN HANDLING ANC STORING

re-

Store away frqm area where mineral acids are stored

OTHER PRECAUTIONS
.\'one




U.5. DEPARTMENT OF LABUH
Occupational Safety and Heaith Administration

MATERIAL SAFETY DATA SHEET

f OMO Na, 44,8387

Required under USOL Safety and He . *h Requiations for Skip Repaining,
Shipbuilding, and Shipbreaking 12 CFAR 1915, 1915, 19171

SECTION |

UFACTURER'S NAME
The White & Bagley Company

617-791-3201

EMERGENCY TELEPHONE NO.

ODRESS (Yumber, Street, Crrv, Sicte, and LI Code)
150 _Worcester Center Rlvd

OYIANA

, MWarceaster

617-987-2217 ?ﬁigﬁ (Apern

TRAADE NAME ALD &Y NOMNYMS

CHEMICAL MAME AND SYNONYMS
NA {Not Applicable)

WiB Grinding Concentrate 1500-3226

CHREMICAL FARILY I FORMULA

NA NA

SECTION H - HAZAROCUS INGREDIENTS

. joTLY TLV
PAINTS, PRESERVATIVES, & SOLVENTS lv D s | ALLOYS AND METALLIC COATINGS % | jUeitst
PIGMENTS I | 8ASE MET AL
CATALYST ALLOYS
“WEMIGLE METALLIC COATINGS
FILLER MET AL
SOLVENTS PLUS CLm— N2 GR CARE FLUX
AQODITIVES OTHERS
QTHERS B J ‘ ]
LY
HAZARDOUS MIXTURES OF OTHER LIGUICS, S50LIDS, OR GASES | X | (Units)
none l
Containg No Nitrites
- _-Contains Triethandlamine soaps of fatty scids Triethanalamine Rorate
SECTION 11i - PHYSICAL DATA
G . ECIFIC GRAVITY [H1QOx}
8O1LING POINT P} se . to water se e H:o+h 1.09
PERCENT, VOLATILE
VAPOR PRESSURE (mMm M) o uiv. to water 8Y VOLUME (%) 58
VAPQOR DENSITY (AIR+]) approx. 2 fv\?apfgﬁfﬂor‘ a‘::.’a 1
SOLUBILITY (N WATER omplete
- Concentrate: eTlo- orange 11quid - sweet odor
APPEARANCE AND ODOR T nted: greex); colored sglutlon - no characteric odor
SECTION IV - FIRE AND EXPLOSION HAZARD DATA
FLASH POINT (AMetnou uscd) FLAMMARLE \_w.rﬁ I Le Uei
NA A r
EXTINGUISHING MEDIA
NA

SPECIAL FIRE FIGHTING PROCELVUMES

N&

UNUSUAL FIHEL AND u.\-l'LO'_,ION n:\.:..uus None
-




SECTION V . HEALTH HAZARD DATA

LT vaLue (dilutegl form) Not listed by ACGIH* Suggest using 5 mg/cu. meter

3 -wwhich 15 m visible copncentration.

775 OF OVEREXPOSURE
None known

EMERGENCY ANO FIARST AI1D0 PRQCECURES . .
Skin: Wash off with soap and water

Eye: Flush with water for 15 aminutes

#*American Conference of CGovernmental Industrial Hygienists

SECTION VI - REACTIVITY DATA

STABILITY ] CONOITIONS TO AVOIO

UNSTABLE

STABLE X -

INCOMPATABILITY (Marenais 1o avoud) . . -
Q0il, mineral acids

HAZAADOUS DECOMPOSITION PRODURCTS . .
C05 if combustion takes place

CONDITIONS TC AVOID

MAZARDOUS MAY QCCUR

POLYMERIZATION

Wil NOT OCCUR X

SECTION VII - SPILL OR LEAK PROCEDURES

“EPS TO BE TAKEN 1N CASE MATERIAL 15 RELEASED OR SPILLED

Flush with water and absorb

WASTE DISPISAL METHCO . . . ]
Dilute with large emounts of water and dispose of in

sccordance with local, state and federsl regulations.

SECTION VI1I - SPECIAL PROTECTION INFORMATION

AESPIRATQRY PROTECTION (Specify [ype)

None
VENTILATION LOCAL EXRnAUST TSPECU\L
MECHAMICAL {Generdi) OTHER
Yes
PRAOTECTIVE CLOVES EYE PROTECTION
No “goggles when dispensing concentrate

OTHER PROTECTIVE EQUIPMENT v
Lol

SECTION IX - SPECIAL PRECAUTIONS

PRECAUTIONS TO BE TAREMN Iy nanDLING AND STORING

Store away from area where minerel acids are stored
~THER PRECAUTIONS .

None .

CFo 9¥d.tlQ

PAGE (2}

Form OSHA-20
Rev, May 72.




APPENDIX B
M-AREA SUPPORTING DATA



B.1 M-Area Ground Water Monitoring Data



Revision 03

Dats: 6/01/88
Table E-2 (cont'd)
M-Arsa HWMF Interim Status Ground-Water Monitoring Data
Wall: MSB 1A
North SRP Coordinate:  101,833.7
South SRP Coordinata:  40,468.5
Casing Blovation (ft):  352.5
1STQUARTER  2ND GUARTER 3RDQUARTER 4TH QUARTER
PARAMETER UNITS 1986 1986 1686 1986
Sample Date 2/3/86 6/23/86 7117186 10/29/86
Casing Material PVC PVC PVC PVC
Sampling Technique Pumped Pumped Pumped , Pumped
Filtered Yos Yes Yes Yes
Water Elevation foot 238.5 237.0 2369 236.1
Temperature < 19.2 19.3 19.6 19.2
Total Dissolved Solids mg/L - - - -
INDICATOR PARAMETERS
pH a9 4.9 4.43 4.32
Specific Conductance pmhos/em 43.0 42.5 46.0 42.4
Total Organic Carbon mg/lL 2.0 1.0 <1.0 <1.3
Total Organic Halogen mg/L 0.497 0.23 0.22 0.18
WATER QUALITY PARAMETERS
Chioride mg/L 2.3 - - 3.4
Iron mg/L 0.155 - - 0.018
Manganese mg/L 0.018 - - 0.006
Phenols mg/L «<0.002 - . <0.002
Sodiuny mp/L 3.84 3.62 - 2.98
Sulfate mg/L 10 - <5.0 <3.0
DRINKING WATER PARAMETERS
Arsenic mo/L - - - .
Barium mg/L - 0.009 - 0.008
Cadmium mg/L - - - <0.002
Chromium mg/L - «0.004 - «<0.004
Fluoride mg/L <0.1 . - <012
Lead mg/L 0.037 0.074 0.035 0.02
Marcury mg/L «0.0002 - - «<0.0002
Nirate (as N) mg/L 3.6 1.83 27 2.7
Selenium mg/L - - - -
Silver mo/L - - - <0.002
Endrin He/l <0.04 - <0.04 -
Lindane up/L - - . -
Methoxychlor ng/l - - - -
Toxaphene o/l - - - .
2.4-D nofl . - - -
2,4,5TP (Silvex) pgL - - - -
Gross Alpha pCi/L 4.0 - 4.0 3.9
Gross Beta pCirl 4.0 - 4.1 28
Radium pCiL 6.0 - 52 4.7
Coliform B #/100 mL - - - -
Turbidity NTU - - - -
SITE SPECIFIC PARAMETERS
Trichloroethylene o/l - 188 228 163
Tetrachioroethylene nro/L - 81.6 80 47
1,1,1-Trichloroethane Ho/L - - 45.1 <5.0
Trans-1,2-Dichloroethylena o/t - - - 31
1,1-Dichioroethylene poL - - - <5.0
Nicksl mg/L 0.013 «<0.004 <0.004 «<0.004
Uranium mg/L - - - -
Cyanide mg/L «<0.005 - - <0.005
Copper mg/l. - - - 0.03%
Zine mp/L - - - 0.033
Total Phosphate my/L . - - 0.032
Aluminum mg/L - - - 0.138



Revision 03

Date: 601/88
Table E-2 (cont'd)
M-Arsa HWMF Interim Statue Ground-Walsr MonMtoring Data
Wel: MSB TA
North SRP Coordinate:  101,824.2
East SRP Coordirate:  48,486.1
Casing Elevaton (it 353.4
1STOQUARTER  2NDOUARTER 3RD QUARTER ATH QUARTER
PARAMETER UNITS 1987 1987 1987 1887
Sampie Dats * 11W8?7 anesy 79187 11/1/87
Casing Material PVC PVC PvC PVC
Sampling Technique Pumped Pumped Pumped Pumped
Filtered You Yeos Yeos Yeos
Watsr Elevation fost 235.1 23471 235.0 235.2
Temperature < 18.2 18.7 19.4 19.8
Total Dissolved Solids mg/L 22 a0 <5 <5.0
INDICATOR PARAMETERS
pH 4.16(4) 4.45(4) 4.4 4.28(N
Spacific Conductance pmhos/em 42(4) 45.9(4) 45 45.4(7
WATER QUALITY PARAMETERS
Chionde mp/l 2.7 2.7 3z 3.7
Iron mglt. 0.028(2) 0.077 0.028 0.081
Manpanese mg/l 0.005 0.008 0.007 0.011
Phenols me/L «0.002 «0.002 «0.005 «0.005
Sodium mg/L 2.03(2) a7 3 3.06
Sullate mg/l «3 <3 108 «5.0
DRINKING WATER PARAMETERS )
Arsenic mp/L «0.002 - <0.002 «0.002
Barium mg/lL 0.008{2) 0.01 0.009 «<0.004
Cadmium mg/l «0.002 «0.002 <0.002 0.002
- Chromium mo/L <0.004 <0.004 «<0.004 «<0.004
Fiugride mg/L <0.1 0.1 <0.10 0.25
Lead mg/L 0.026 0.013 6.01 0.041
Mercury pol «0.20 «0.20 <0.20 «0.20
Nitrute (s N} mg/L 26 2.95 4.64 5.27
Selenium mgp/L «0.002 - «0.002 «<0.002
Sitver mg/L «0.002 «0.002 «<0.002 «D.002
Endrin ['-0 <0,10 - <0.10 <0.10
Lindane LR <0.05 - - -
Methoxychlor kot <0.50 - - -
Tozaphene -1 N «1.0 - - -
2,40 pol <20 - -
24,5 TP (Sivax) #oll <2 - -
Gross Alpha pCil 3.2 2.7 2.5 8.8
Gross Ber pCil 5.3 «2 2.4 59
Radium pCiL 4.8 33 3.8 5.2
STTE SPECIFIC PARAMETERS
Trichioroethylena o'l 165 140 B4.4 60
Tetmchioroathylens T-UN 36.2 30.1 20.2 9.5
1.1, 1-Trichloroethans [TT-UN <1 <1 <5 <1
Trans-1,2-Dichlorosthylens -upll - 19 <5 a7
1,1-Dichloroathylens po'l - <8 <5 <5
Nicke! mg/l «0.004 «<0.004 <0.004 «0.004
Umnium mg/L <0.1 <1.00 «0,1D <3.0
Cyanide mg/L «0.005 «D.005 «0.005 «0.005
Copper mg/L 0.052 0.041 0.033 0.03%
Zinc mg/L 0.036 0.044 0.018 0.228
Tot! Phosphate mg/l «0.020 0.02 0.08 6.03
Alyminum mp/L 0.175(2) 0.234 0.23 0.196
MISCELLANEOUS CONSTITUENTS
Powmssium my/L 0.37 - - -
Baryliium mp/L «0.001 - - -
Calcium mg/L 0.684 - - -
Magnesium my/L 0.388 0.008 - .
Antmony mo/L «0.003 «<0.003 «0.002 «0.003
Tin mpL . . . «0.120
Sikica mplL 3. . - -
Carbon Tetrachloride BolL <1.0 «5.00 «1.00 <1
Chioroform [TT-1i <1 <1 «1 <5
Chlorobenzene pe'll - <5 <5 <5
1.1-Dichiorosthane wo'lL - <5 <5 <5
1.2-Dichloroethars M-8 - <1 <1 <1
1,1.2-Trichlorosthane noll - <5 <5 <5
1,1,2,2-Tetrachloroethane pol . <10 <10 <10
Yinyl Chionide no'l - <10 <t <10



Revision 03

Date: 6/01/88
Table E-2 (cont'd)
M-Ares HWMF Interlm Status Ground-Water Menlloring Dats
Well:  MSB2A
North SRP Coordinate:  102,028.3
South SAP Coordinate:  48,746.0
Casing Blevation (f):  351.7
$STOQUARTER 2NDQUARTER 3RDOQUARTER  4TH QUARTER
PARAMETER UNITS 1586 1986 1986 1986
Sample Date 2/3/86 5/27/88 7/17/86 10/30/86
Casing Material PVC PVC PVC PVC
Sampling Technique Pumpad Pumped Pumped * Pumped
Filtered Yes Yes Yes Yes
Water Elevation feet 236.5 238.1 2373 236.4
Temperature < 18.8 18.2 19.6 17.9
Total Disscived Solids mg/L - - - -
INDICATOR PARAMETERS
pH a.7 4.15 419 4.08
Specific Conductance wpmhos/cm 48 B1.7 81.1 75
Total Organic Carbon mg/L <1.0 1.0 <1.0 <1.0
Total Organic Halogen mg/L 0.154 0.152 0.418 631
WATER QUALITY PARAMETERS
Chioride mg/L 2.9 - - 3.9
iron mg/L 0.055 - - 0.011
Manganese mg/L 0.01 - - 0.013
Phenols mo/L <0.002 - - <0.002
Sodium mg/L 2.4 2.3 - 2.63
Sultate mo/L <5 . - <5.0 «<3.0
DRINKING WATER PARAMETERS
Arsenic mg/L. - - - -
Barium mgil - 0.02 - 0.016
Cadmium mg/L - - - <0.002
Chromium mg/L - <0.004 - <0.004
Fluorige mg/L <0.1 - - <0.1
Lead mg/L 0.021 0.052 0.083 0.03
Mercury my/L <0.0002 - - «0.0002
Nitrate (as N) mg/L 2.9% 6.22 52 5.2
Selenium mg/L - - - -
Siver mg/L - - - <0.002
Endrin poiL <0.04 - <0.04 -
tindane po/L - - - -
Msthoxychlor pre/l - - - -
Toxaphene pot - - - -
24D Mg/l - - - -
2,4.5-TP (Silvex) uo/l - - - -
Gross Alpha pCi/L 15 - 304
Gross Beta pCil 8 - 14.6
Radium pCiL 4 - 221
Colilorm B #1100 mL - - - -
Turbidity NTU - - - -
SITE SPECIFIC PARAMETERS
Trichloroethylene e/l - 158.3 336 230
Tetrachioroethylene po/l - 42.7 192 277
1,1.1-Trichloroethane [T - - 39.2 <25
Trans-1,2-Dichloroethylene po/L - - - 19
1.1-Dichioroethylene rol - - - <25
Nicka! mg/t 0.005 g.028 <0.004 0.005
Uranium mg/L - - - -
Cyanide my/L «<0.005 . - <0.005
Copper mg/L - - . 0.022
Zinc mg/L . - - D.028
Total Phosphate meg/L - - - 0.102
Aluminum mg/L - - - 0.753



Revieon 03

Date: 8/01/88
Table E-2 {coni'd)
M-Area HWME Interim Status Ground-Water Monioring Dsta
Wel: MSB 2A
North SRP Coordinate:  102,028.3
Enst SAP Coordinats:  48,746.0
Casing Elevation (fy:  351.7
i 1STQUARTER  2NDQUARTER  3RD QUARTER  4TH QUARTER
PARAMETER UNMS 1987 1987 1987 1987
Sample Date 1/31/87 416/87 2/8/87 10/11/87
Casing Material PVC PVC PVC PvC
Sampling Technique Pumped Pumped Pumped Pumped
Filtered Yoo Yos Yos Yes
Water Elevation oot 236.5 236.5 3356 235.0
Tempearature < 17.8 17.9 18.6 17.3
Totai Dissolved Salids mg/L 50 32 <5 30
INDICATOR PARAMETERS
oH 4.04(4) 4.33(4) 4.3 4.00(4}
Specific Conductance pmhos/cm €6(4) £6.5(5) 56 52.5(4)
WATER QUALITY PARAMETERS
Chioride mg/l. 35 a7 4 33
ifon mp/L 0.017 0.035 0.0% 0.704
Manganese mg/L 0.012 0.008 0.006 0.006
Phenols mg/L «0.002 <0.002 «0.005 «0.005
Sodium mg/L 2.04 2.6% 2.2 2.29
Sulfete mg/L 7.5 «0.003 11.4 «5.0
DRINKING WATER PARAMETERS
Arsenic mg/tL «0.002 - «0.002 «0.002
Barium mg/L 0.015 0.012 0.011% 0.01
Cadmium mg/l «0.002 «<0.002 «0.002 «0.002
Chromium mg/L «0.004 0.005 «<0.004 «0.004
Fluoride me/L <0.1 0.11 <0.1 0.2
Lead mg/L 0.032 0.026 0.019 0.014
Wercury -1 «0.20 <0.20 «0.20 «0.20
Nitate (as N) mg/L 4.43 3.73 521 4.92
Selenium mg/L «0.002 - «0.002 «<0.002
Sitver my/L «0.002 «0.002 «0.002 <0.002
Endrin uo/l <0.1 - <0.1 «0.1
Lindane relL «0.05 - - -
Methoxychior oL «<0.5 - - -
Toxaphene ko'l <% - - -
24D (T-18 <20 - -
2.4 5-TP {Sivex) s»o/l <2 - - B
Gruss Alpha pCivt 108 10.5 6.5 58
Gross Beta peiL . 9.6 8.0 6.7 5.0
Radium pCil 13.2 4.9 7.6 8.0
SITE SPECIFIC PARAMETERS
Tnehloroethyiene 'T-LuN 426 600 488 212
Tetrachiorosthylene po/l 355 632 2137 501
1.1,1-Trichioroathane no'l 1 14 34 20
Trans-1,2-Dichiorosthylene e - <5 12 <5
1,1-Dichiorcathylens it - <5 <5 <8
Nicke! mg/l «0.004 «D.004 «0.004 «0.004
Uranium mg/L «<0.1 «0.% <1.0 <1.0
Cyanide mg/L «0.005 «0.005 «0.005 «0.005
Copper mg/L 0.058 0.072 0.083 0.084
Zinc mgt 0.03 0.025 0.024 0.052
Total Phosphate mg/L 0.670 0.07 0.08 0.1
Aluminurm mg/L 0.736 0.703 0.737 0.61
MISCELLANEQUS CONSTITUENTS
Potassium mg/L 0.279. - - .
Beryilium mg/L <0.001 - - -
Caicium mg/L 211 - - -
Magnesium mg'l 0.66 - - -
Antmony mg/L «0.003 <0.003 «0.003 «0.003
Tin mg/L - . - «0.120
Sikea mg/L 3.64 - - -
Carbon Tetrachioride Te-1 8 7.41 «<1.00 <1.00 <5
Chioroform [TE-11 13 <1 <1 <5
Chiorobenzene po/L - <5 <5 <5
1.1-Dichloroethane po'll - <5 <5 <5
1.2-Dichioroethane o/l - 26 <1 <1
1,1,2-Trichioroethane ol - <5 <5 <5
1,1,2.2-Tetrachloroethane po'll - <10 <10 <10
Vinyl Chicride BonL . <10 <10 <10



Revision 03

Date: 601/88
Table E-2 (cont'd)
M-Arsa HWMF Interim Status Ground-Watsr Moniloring Data
Wall: MSB 3A
North SRP Coordinate:  102,189.8
South SRP Coordinate:  48,553.7
Casing Elgvation (ft); 339
1STQUARTER 2NDQUARTER 3RD QUARTER  4TH QUARTER
PARAMETER UNITS 1986 1986 1966 1986
Sample Date 2/3/86 5/27/86 7/17/86 10/29/86
Casing Matwrial PVC PVC PVC PvC
Sampling Technique Pumped Pumped Pumped ' Pumped
Filtered Yes Yes Yes Yo
Water Elevation teot 237.0 238.2 2371 -
Temperature < 20.4 20.8 21.6 20.5
Total Dissolved Solids my/L - - - -
INDICATOR PARAMETERS
pH 4.0 6.22 4.28 4.38
Specific Conductance pmhos/cm 34 599.5 278.2 126
Total Organic Carbon mg/L 2.0 8.0 0.0 5.1
Yotal Organic Halogen mg/L 79.8 176.1 225.8 211.4
WATER QUALITY PARAMETERS
Chiloride mg/L 4.6 - - 6.7
Iron mg/L 0.142 - - 0.101
Manganese mg/L 0.385 - - 0.155
Fhenols mg/L 0.004 - - 0.004
Sodium mg/L 28.2 103 - 111
Sulfate mg/L <5 | - <5.0 «3.0
DRINKING WATER PARAMETERS
Arsenic mg/L - - - -
Barium mg/L - 0.076 - 0.08
Cadmium mg/L - - - <0.002
Chromiurmn mg/L - <0.004 - <0.004
Fivoride mg/L 0.34 - - 0.64
Lead mg/L 0.025 «<0.005 0.006 0.024
Marcury mg/L «<0.0002 - - «0.0002
Nitrate (as N) . mgit 37.5 §5 205 19
Selenium mg/L - - - -
Siver mg/L . - - <0.002
Endrin ng/t 0.22 - <0.04 -
Lindane no/t - - - .
Methexychlor pg/L - - - -
Toxaphene po/l - . - -
24D Ko/l - - - -
24,5 TP (Silvex) Rro/L - - - .
Gross Alpha pCi/L 92 - 70.6 -
Gross Bata pCist 44 - 23.8 -
Radium pCi/L 82 - 49.9 -
Colitarm B #/100 mL - - - .
Turbidity NTU - - - -
SITE SPECIFIC PARAMETERS
Trichloroethytena po/L - 57,075 65,400 89,200
Tetrachiorpethylene Ho/L - 220,615 251,100 211,200
1,1,1-Trichloroethane ug/L . - <5,000 <5,000
Trans-1,2-Dichloroethylene ug/l - - - <5,000
1,1-Dichloroethylene mo/l - - . <5,000
Nicket mg/L 0.059 0.024 0.026 0.032
Uranium mg/L - - . .
Cyanidge mg/L 0.008 - - «<0.005
Copper my/L - - - 0.02
Zinc mg/L - - - 0.12
Total Phosphate mg/L - - - 0.232
Aluminum mg/L - - - 4.37



Revsion 03

Date: 801/38
Table E-2 (cont'd)
M.Arez HWMF Interim Siatvs Ground-Water MonMoring Data
Wel: MSB 3A
North SRP Coordinate:  102,180.9
Eunst SRP Coordirate:  48,553.7
Casing Elevation {fy: 358
1STQUARTER  2ND QUARTER 3RD QUARTER 4TH QUARTER
PARAMETER UNITS 1987 1887 1987 1987
Sample Dete 1731/867 4/20/87 8/4/87 - 10/22/87
Casing Material PVC PVC PvC PVe
Sampling Technique Pumped Pumpad Pumped Pumped
Filtared You Yos Yes Yo
Wawer Elevation foat . - . .
Temparmture < 21.2 21.4 21.7 228
Total Dissolved Solids mo/L 166 858 1058 1384
INDICATOR PARAMETERS
pH 4.24(4) 6.74(4) 56 6.61(5)
Specific Conductance pmhos/cm 225(4) 1217{4) 1800 1900(5)
WATER OUALTTY PARAMETERS
Chiorgde my/L 6.8 19.9 26.5 163
Iron mo/L 0.193 0.042 0.082 0.23
Manganese mg/L 0.157 0.267 0.623 4.26
Phenols mg/L «0.002 0.009 «<0.005 0.008
Sodium mg/L 14.3 260 274 4060
Sulfate molL . 5 85.8 120 124
DRINKING WATER PARAMETERS
Arsenic mg/L «0.002 - 0.002 «0.002
Barium mg/L 0.074 0.02¢ 0.072 0.063
Cadmium mg/L <0.002 «0.002 «0.002 0.002
- Chromium mg/l 0.007 «<0.004 «0.004 0.007
Fluoride mg/L <0.1 0.43 0.6 0.54
Lead mp/L 0.013 «<0.006 <0.006 «<0.006
Mercury upl «0.20 «0.20 «0.20 «0.20
Nirate {as N) mg/L 21.8 118 47.8 151
Selenium mp/l «0.002 - 0.002 «0.002
Silver mp/L «<0.002 «0.002 «0.002 0.02
Endrin poit <0.1 . <0.1 <5.0
Lindane gt «0.18 - - <3.0
Methoxychior noL «0.5 - - <25
Toxaphene pe/Ll <1 - - -
24D po/l <20 . - .
24,5 TP (Silvex) po/L 2 - - -
Gross Aipha pCiL 30.4 <3.0 97.2 58.4
Gross Beta pCiL 19.3 7% 130 118
Radium pCil 29.2 4.1 15.7 15.4
SITE SPECIFIC PARAMETERS
Trchloroethylene po/L 10684 84800 91780 124600
Tetrachlioroethylene po/L 127863 250000 99530 27670
1,1,1-Trichlorosthane poil 1 14 589 <5
Trars-1.2-Dichiorosthylens pelL - <5 36 15
1,1-Dichloroethylene uoL - <5 2300 1360
Nicket mg/L 0.048 0.04 0.051 0.234
Uranium mg/L <0.1 <0.1 <1.0 <1.0
Cyanide mg/l <0.005 0.032 0.019 0.037
Copper mg/L 0.013 0.004 0.008 0.034
Zinc mg/t 0.116 0.013 0.033 0.268
Tota! Phosphate mg/l 0.030 0.04 <0.020 <0.020
Alurninum mg/L 295 0.016 0.073 G.22
MISCELLANEOUS CONSTITUENTS
Potassium mp/L 0.518 - - -
Beryilium mgl «0.001 - - -
Cakium me/L 1.1 - - -
Magnesium mg/L 3.06 - - -
Antimany mp/L «0.003 <0.003 «<0.003 <0.003
Tin mg/l - - - «<0.120
Siica mg/l 7.26 . - -
Carbon Tetrachioride gt 4.9 «1.00 11.6 <5
Chioroform poL <1 <1 43 <5
Chicrobenzens po/l - <5 26 <5
1.1-Dichloroathane o/l - <5 24 17
1,2-Dichiorosthane koL - <1 «1 <1
1,1,2- Trichlaroethane uell - <5 S6625 85
1,1,2,2-Tetrachlorosthane no/L - <10 <10 1.2
Viny! Chioride poll - <10 83 <10



Rovision 03

Data: 6/01/88
Table E-2 (cont'd)
M-Area HWMF Interim Status Ground-Water Monitering Data
Well: MSB4A
North SRP Coordinate:  101,993.4
South SRP Coordinate:  48,312.8
Casing Elovation (ft);  354.9
1STQUARTER 2ND QUARTER 3RD QUARTER  4TH QUARTER

PARAMETER UNITS 1986 1986 1688 1986
Sampla Dats 2/3/86 5/27/86 7117186 10/30/86
Casing Materia! PVC PVC PVC PVC
Sampling Technique Pumped Pumped Pumped Pumped
Filterad Yos Yes Yeos Yes
Water Elevation foot 238.5 237.4 236.2 234.0
Temperature < 20.3 21.8 231 201
Total Dissolved Solids mg/L - - - -
INDICATOR PARAMETERS ‘

PH 4.9 5.25 5.41 55
Specific Conductance wmhos/em 2500 3480 a3ns s 3310
Total Organic Carbon mgfL 2.0 2.0 2.0 24
Total Organic Halogen mg/L 528 aMn 6.42 4,67
WATER QUALITY PARAMETERS

Chiaride mg/L 14.2 - - 12.5
fron mg/L 0.046 - - 0.174
Manganese mg/L 0.006 - - 0.027
Phenols mg/L 0.002 - - 0.006
Sodium: mg/L 551 734 . 704
Sulfate mg/L 266 - 486 504
DRINKING WATER PARAMETERS

Argenic mg/L - - - -
Barium mg/L - 0.02 - 0.015
Cadmium mg/L - . - «0.002
Chromium mg/L - <0.004 - <0.004
Fluoride mg/L 0.2 - - 0.12
Lead mg/L 0.028 0.03 0.015 0.01
Mercury mg/L 0.0002 - - 0.0002
Nitrate (as N) mg/L 260 330 320 294
Selenivm mg/L - . - -
Silver mg/L - - - 0.003
Endrin ug/t 0.22 . <0.04 -
Lindane R/l - - - -
Methoxychlor ro/L - . - -
Toxaphene pro/L - - -
2,4-D noL - - - -
2.4,5TP (Sivex) pofL - - - -
Gross Alpha pCiL 16 - 85.3 88.3
Gross Beta pCiL 49 - 297 271
Radium pCirL 18 - 47.4 26.4
Coliform 8 #/100 mbL - - - -
Turbidity NTU - - . -
SITE SPECIFIC PARAMETERS

Trichlotosthylense koL - 3,322 £,470 5,200
Tetrachlorosthylene Rro/L . 4,990 6,350 5,100
1.1,1-Trichloroathane up/L - - <1,000 <5,000
Trans-1,2-Dichlorcethylene ngfl - - - <5,000
1,1-Dichioroathylene po/l - . - «5,000
Nickel mg/L <0.004 0.006 0.006 «<0.004
Uranium mg/L - . - .
Cyanide mg/L - - - <0.005
Copper mg/L - - - 0.008
Zine mg/L - - - «<0.002
Total Phosphate mg/lL - - - 0.107
Aluminum mg/L - - - 0.034



Revison 03

Date: 601/88
Table E-2 (cont'd)
M-Area HWMF interim Blatus Qround-Water Monloring Data
Wel: M52 4A
North SRP Coordinate:  101.093.4
East SAP Coordinate:  48,212.8
Casing Elevation {f):  354.1
1STQUARTER  2NDQUARTER 3AD QUARTER 4TH QUARTER
PARAMETER UNITS 1087 1987 1987 1887
Samgple Date * 2/4/87 411687 81487 10711787
Casing Material PYC PVC PVC PVC
Sampling Technique Pumped Pumped Pumped Pumped
Filtnred Yes Yes Yos Yos
Water Elevation tont 234 234.1 234.4 2339
Temparature < 19.5 212 21.9 19.7
Tow! Disscived Solids mg/L 2182 32 1680 1440
INDICATOR PARAMETERS
pH 5.85(5) 5.96(4) 6.4 6.70(5)
Specific Conductance pmhos/cm 2800(4) 2400(4) 1750 1820(5) -
WATER QUAL ITY PARAMETERS
Chiorde mg/L 4,7 29 8.5 7
tron mg/L 0.056 0.075 0.045 0.245
Manganese me/l 0.02¢ 0.0 0.0114 0.002
Phenols mg/L 0.030 «0.002 «0.005 0.003
Sodium mg/L 254 514 461 437
Sultate mg/L 11450 <3.0 228 135
DRINKING WATER PARAMETERS
Arsenic mg/L «D.002 - «0.002 <0.002
Barium mg/L 0.014 0.007 0.005 «0.004
Cadmium mg/L «0.002 «0.002 «0.002 <0.002
- Chromium mg/L <0.004 «<0.004 «0.004 «0.004
Fluaride mg/L 0.27 0.16 0.31 0.35
Lead mg/L 0.007 «<0.006 «0.006 0.007
Marcury uol <0.20 «(.20 «0.20 «<0.20
Nitate (as N) mglL 238 120 746 160
Selenium mg/L 0.008 . 0.008 0.003
Silver mg/t 0.002 «0.002 0.002 «<0.002
Endrin BGL <0.1 - 0.5 «<0.10
Lindane polL «0.05 - - -
Methaxychlor po't «<0.5 - - -
Toxaphene 718 <1 - - -
24D uol <20 . - -
2,45 TP (Siivex) pot <2 . - -
Gross Alpha pCiL 186 «3.0 72.4 18.6
Gross Bea pCiL 3.7 132 115 4.6
Radium pCiVL 149 <1.0 4.8 2.8
SITE SPECIFIC PARAMETERS
Trichloroethylene Hno'L 4891 7040 2850 3122
Tetrachioroethylene ne/ll 4500 8520 2e23 2304
1,1,1-Trichloroethane - <t{142) 58 47 5«
Trans-1,2-Dichioroethylene po/L <5 «38 37 <5
1,1-Dichioroathylene B/l §53 550 €20 138
Nickel mp/L «0.004 <0.004 «0.004 <0.004
Uranium mp/L <01 <10 <1.0 «<1.0
Cymnide my/L <0.005 «<0.005 0.008 0.014
Copper mg/L 0.118 0.157 0.067 0.022
Zing mg/L 0.042 0.022 0.016 0.037
Total Phosphate mp/L 0.052 0.1 0.11 D.18
Aluminum mg/L «0.020 0.021 0.047 «0.020
MISCELLANEQUS CONSTITUENTS
Potassium mg/L 1.45 . - -
Beryilium mo/L «<0.005 - - -
Calcium mg/L 4.3y - - -
Magnesium me/L 1.6% . - -
Antirmony mp/l «0.003 «0.003 «0.003 =0.003
Tin mg/L . - - «0.120
Sikca mg/L 6.0 - - -
Carbon Tetrachioride KoL 72.5(<5) «1.00 «1.00 <5
Chioroform ro/L 300(<5) 200(<5) <1 <5
Chiorabenzene g/t 52 <43 <5 <5
1,}-Dichloroethane no'l <5 <14 11 <5
1.2-Dichioroethane sl «5 <1 <1 <1
1,1,2-Trichlorosthana ng't <5 <5 <5 <5
1,1,2,2-Tetmchioroethane B/l «5 <10 &0 <10
Viryl Chioride pe'L <5 <10 10 <10



Revision 03

Date: 6/01/88
Table E-2 (coni'd)
M-Ares HWMF Interim Siatus Ground-Walsr Monitoring Data
) Wel; MSB SA
North SRP Cocrdinate; 10,6715
East SAP Coordinate;  45,998.8
Casing Elevation (ft):  344.6
1ST QUARTER 2ND QUARTER 3RDQUARTER 4TH QUARTER
PARAMETER UNITS 1986 1886 1888 1586
Sample Date 2/3/86 §r27/88 7122/86 11/2/86
Casing Matoria) PVC PVC PvC PVC
Sampling Technique Pumped Pumped Pumped Pumped
Filtered Yes Yeos Yes Yeas
Water Elevation foot 236.5 235.4 234.7 232.7
Temperature < 18.4 18.6 18.7 18.4
Total Dissolved Solids mg/L - - - -
INDICATOR PARAMETERS
pH 548 5.12 521 4.84
Spedific Conductance pmhos/cm 98.5 105.4 161.6 182
Total Organic Carbon mg/L 1.0 1.0 «<1.0 2.23
Total Organic Halogen mg/L 0.044 0.06 0.08 0.076
WATER QUALITY PARAMETERS
Chioride mg/t 4 . - 8.0
Iron mg/L 0.015 - - 0.031
Manganese mg/L 0.00% - . 0.011
Phenols mp/L <0.002 - - 0.002
Sodium mg/L 13.1 31.3 - 30.3
Sultate mg/L <8 . - «5.0 «<3.0
DRINKING WATER PARAMETERS
Arsenic mg/L - - - -
Barium mg/l - 0.005 - 0.007
Cadmium mg/L - - - «0.002
Chromium mg/L . <0.004 . «<0.004
Fiuoride mg/L «0.1 - - 0.13
Lead mg/L «0.005 0.012 <0.006 0.011
Mercury mg/L <0.0002 - . <0.0002
Nitate (as N) mg/L 8.3 10 8.25 18.5
Selenium mg/L - - - -
Sitver mg/L - - - <0.002
Endrin Bro/L <0.04 - <0.04 -
Lindane Ko/l - - - -
Methoxychior L1 N - - - -
Toxaphene Bo/L - - - -
2.4-D Hg/L - - - -
2,45 TP (Siivex) po/l - - - .
Gross Alpha pCvlL <2.0 - <3.0 10.3
Gross Beta pCi/L 4 - 6.6 33
Radium pCivL 3 - 2.5 1.9
Coliform B #/100 mL - - - .
Turbidity NTU - - . -
SITE SPECIFIC PARAMETERS
Trichloroethylene po/L - 11.2 14.3 16.0
Tetrachloroethyiene poL - 38.7 457 57.0
1,1,1-Trichloroethana roL . - 22.4 27
Trans-1,2-Dichloroethylene KoL - - - <5.0
1,1-Dichioroethylene ng/L - N - ]
Nickal mg/L <0.004 0.004 0.005 0.005
Uranium mg/L - - - -
Cyanide mg/t <0.005 - - <0.005
Copper mg/L - - - 0.01
Zinc mg/L - - - 0.033
Total Phosphate mg/L - - - 0.042
Aluminum mg/L - - - <0.02



Revison 03
Dats: 801/88
Table E-2 (cont'd)
M-Area HWMF Intsrim Status Ground-Water Monltoring Data

Wel: MSE BA
North SRP Coordinate:  101.871.5
East SRP Coordinmte.  46.008.8
Casing Elevation (l): 3446

1STOUAARTER  2ND QUARTER 3RD QUARTER  4TH QUARTER

PARAMETER __UNITS 1987 1987 1987 1987
Sampie Dats 1/31/87 4/20/87 727187 101787
Casing Matorial PVC PVC PVC PVC
Sampling Tachnique Pumpad Pumped Pumped Pumped
Filtered Yo Yos Yo Yas

. Wawr Elevation fout 231.7 229.2 23,7 231.1
Termnperature < 17.9 18.¢ 10.0 10.5
Total Dissoved Solids mgil 178 166 18D 74
INDICATOR PARAMETERS
pH 4.98(4) 5.32(4) 5.13(3) 5.18(4)
Specific Conductance pmhos/em 212(5) 226(43 198(3) 180(4}
WATER QUALITY PARAMETERS
Chignoe mpl 56 56 53 427
Iron mg/l o.021 0.153 0.042 0.081
Manganese mp/t 0.013 0.01& 0.018 0.04
Phenols mg/L <0.002 «0.005 «<0.005 «0.005
Sodium my/l 3.8 33.2 40.7 34.6
Sulfate mg/t <3 «<3.0 «<5.0 «5.0
DRINKING WATER PARAMETERS
Arsenic mg/l <0.002 - «0.002 «<0.002
Barium my/L 0.01 0.01 0.01 0.011
Cadgmium mg/L «<0.002 <0.002 <0.002 <0.002

- Chromium mp/l «0.004 «0.004 «0.004 «0.004
Flucride mg/L 0.1 0.11 0.16 0.2
Leed mp/L 0.006 0.007 0.007 0.00%
Marcury oL «0.20 «0.20 <0.20 <0.20
Nitrate (as N} mg/L 219 239 23.4 19
Selenium mg/L «0.002 - «0.002 «0.002
Siver mp/L «0.002 =0.002 «0.002 «0.002
Endrin koL «0.1 - «0.1¢ «<0.10
Lindane kil <0.05 . - -
Matharychlor we/l «0.5 - - -
Toxaphens wol <t - - -
2.4-D LN <20 - - -
2.4,5TP {Sivex) e/l <2 - - -
Gross Alpha pCyL 125 «3.0 3.6 =3.0
Gross Beta pCivL 588 a5 70.4 <2
Radium plvl 2.7 26 3.4 <1
SITE SPECIFIC PARAMETERS
Trichioroethylene -4 R 8.97 18.8 16 12
Tetrachloroathylene pg'll 41.2 62.3 32 32
1.1, %-Trichioroethane »oll 20 3o 23 14
Trans-1,2-Dichicroethylene nglt - <5 <5 0.7
1.1-Dichicrpsthylene koL - <5 <1 <5
Nickal mg/L 0.004 0.005 «0.004 <0.004
Uranium mg/L «0.1 <0.1 <01 <1.0
Cyanide mgt «<0.005 <0.005 «<0.008 «0.005
Copper mo/L 0.005 0.008 0.006 0.006
Zinc mpL p.o22 0.025 0.017 0.05
Totwl Phosphate mg/l 0.030 0.05 0.1 0.03
Aluminum my/L p.022 <0.020 €.033 0.034
MISCELLANEOUS CONSTITUENTS

tassum mpL 0.45 - - -

Beryllium mglL <0.001 - - -
Caiciurn mpiL 3.14 - - .
Magnesium mg/t 0.638 - - -
Antimony mg/lL «0.003 «0.003 «0.003 «0.003
Tin mgiL - - - <0.120
Sikca mg/L 3.85 - - .
Carbon TetracHoride [T-4N <1 «<1.00 «<1.0 <5
Chioroform Ro/lL <1 <1 <1 <5
Chiorobenzens gt - <5 <1 <5
1,1-Dichloroethane Kol - ] <) <5
+,2-Dichlcroethane noll . <1 <1 «1
1,1,2-Trichloroethane oL - <5 <5 <5
1,1,2.2-Tetrachiorosthane ‘noll - <10 <10 <10

Viry! Chioride o/l <10 <10 <10



Revision 03

Date: 6/01/88
Table E-2 (cont'd)
M-Area HWMF interim Status Ground-Water Monitoring Dats
wel: MSB S8A
North SRP Coordinate:  101,133.8
East SRP Coordinate:  46,310.8
Casing Elgvation (it):  343.9
1STOQUARTER  2ND QUARTER 3RDQUARTER  4TH QUARTER
PARAMETER UNITS 1986 1886 1886 1986
Sample Date 2/3/98 5/27/86 7/21/86 11/1/86
Casing Material PVC PVC PVC PVC
Sampiing Technique Pumped Pumped Pumped ' Pumped
Filtered Yeos Yes Yes Yes
Watsr Elevation feot 2353 234.5 233.1 2311
Temperature < 19.2 18.8 18.9 18.3
“Total Dissolved Solids mg/L - - . -
INDICATOR PARAMETERS
pH 4.6 505 525 4.94
Specific Conductance pmhos/cm 35.4 a3 33.2 36.6
Total Organic Carbon mg/L <1.0 3 <1.0 5.4
Total Organic Halogen mg/L «<0.0065 «0.005 <0.005 <0.005
WATER QUALITY PARAMETERS
Chioride mg/L 5.2 - . 6.8
iron mg/L 0.031 - - 0.04
Manganese mg/L 0.005 - - 0.005
Phenols mg/L <0.002 - - «0.002
Sodium mg/L 5.18 4.39 . 592
Sultate mg/L <5 - «5.0 <30
DRINKING WATER PARAMETERS
Arsenic mg/L - - - -
Barium mg/L - 0.005 - <0.004
Cadmium mp/L - . - «<0.002
Chromium mg/L . <0.004 - <0.004
Flucride mg/L o - - «<0.1
Lead mg/L 0.01 0.014 <0.006 0.009
Mercury mg/L <0.0002 - - <0.0002
Nitrate (as N} mg/L <0.5 <0.5 <0.5 0.23
Selenium my/L - - - .
Silver mg/L . - . <0.002
Endrin po/L 0.04 - <0.04 -
Lindane Mo/l . - - -
Methoxychlor Mok - - - -
Toxaphene Ho/L - - - -
2.4-D T8 118 - - - -
2,4 5 TP [Sivex) Bl - - - -
Gross Alpha pCi'L <2.0 - 2.0 1.2
Gross Beta pCirL <3.0 - <2.0 2
Radium pCL 2 - 1.2 <1.0
Colitorm 8 #/100 mL - - - -
Turbidity NTU - - - .
SITE SPECIFIC PARAMETERS .
Trichloroethylene [T/ 8 - «<1.0 <1.0 <50
Tetrachloroethylene [TE-1 - 26 <1.0 <5.0
1,1,1-Trichloroethane [T 148 - - «<1.0 <5.0
Trans-1,2-Dichloroathylene Te-1{8 - - - -
1,1-Dichloroethylene Ro/L - . - <5.0
Nickel mg/L <0.004 <0.004 «<0.004 «<0.006
Uranium mp/L - - - -
Cyanide mo/L «0.005 - - <0.005
Copper mg/L - - - 0.006
Zine mg/L - - - 0.003
Tota! Phosphate mg/L - - . 0.047
Aluminum mg/L - - - «<0.02



Revision 03
Date: 8/01/88
Table E-2 (cont'd)
M-Arsa ¥WHMF interim Status Qround-Waler WMonMoring Data

Wel: MSB SA
North SRP Coordinate: 101,133.8
Esst SRP Coondirate:  46,318.9
Casing Elevaton (f):  343.8

1STQUARTER  2ND QUARTER 3RDQUARTER 4TH QUARTER

PARAMETER UNITS 1987 1687 1987 1987
Sample Dais 121/87 4/20/87 719187 1017487
Casing Matorial PVC PYC PVC PVC
Sampling Technique Pumped Pumped Pumped Pumped
Filwsred Yeos You Yes Yos
Wawr Elevation teet 230.4 2233 230.8 1.1
Tempemture < 18.1 19.4 18.6 19.4
Total Dissoved Solids mg/l [ ] 18 ] <5
INDICATOR PARAMETERS

pH 4.76(4) 5.24(5) 5.1 5.22(5)
Specific Conductance gmhes/cm 35,7(4) 34.2(5) a7 40(5)
WATER QUALITY PARAMETERS

Chioride mp/t 5.1 4.5 6 5.36
ron mo/l 0.038 0.062 D.046 0.382
Manganese - g/ 6.005 0.006 0.004 0.008
Phenols my/L 0.004 <0.005 <0.005 «0.005
Sodium mg/L 6.06 5.4 5.23 5.29
Suifate mg/L <3 <30 <5.0 11.37
DAINKING WATER PARAMETERS

Arseme me/L «0.002 - «0.002 «0.002
Barium mg/L 0.005 0.008 0.005 0.008
Cadmium mp/L «<0.002 «0.002 <0.002 «0.002

- Chromium mg/l <D.004 «0.004 <0.004 «<0.004

Fluoride mpL 0.1 0.1 0.1 0.24
Lead mg/L 0.007 0.012 0.008 0.00%
Mercury uoll <0.20 «0.20 <0.20 «<0.20
Nitrate (as N} mplL 0.27 D.18 0.8 0.7
Sefenium moL <0.002 - <0.002 <0.002
Siver mg/L «D.002 <0.002 «<0.002 <(1.002
Endrin peL «0.1 - <0.1¢ «0.10
Lindane ne'l «0.05 - - .
Methoxychlor no'L 0.5 - - -
Toxaphene uell «1 - . -

2 4-D sl «20 . - -
2.4 5 TP [Sitvex) nol <2 - - -
Gross Alpha pCVL 1.2 <3 1.9 <3
Gross Bata pCvL 1.7 2 1.8 31
Radium pCvL <1.0 < 0.7 <1
SITE SPECIFIC PARAMETERS

Tnchlotoethylens pot «3.00 «<1.00 1.7 <1
Tetrachloroethylane poll 1.07 «1,00 <5 <1
1,1.1-Trichloroethane koL <1 <1 <1 <1
Trans-1,2-Dichloroethylene wol - <5 «5 <5
1.1-Dichioroathyiena noL . <5 <5 <5
Niche! mo/L «0.004 «0.004 <0.004 «0.004
Uranium mp't <01 «0.1 <0.1 <1.0
Cyanide my/L «D.DDS <0.0D5 «0.005 «<0.005
Copper mg/L «0.004 0.00€ «0.004 0.005
Zinc mp/l 0.012 0.012 0.006 0.013
Total Phosphate mg/L 0.040 0.06 0.11 0.07
Alumirum mg/L 0.014 0.026 «0.020 0.026
MISCELLANEOQUS CONSTITUENTS
Pomssium mp/L 0.116 . . .
Peryllium mp/L «0.001 - - -
Calciym mp/l 0.569 - - -
Magnesium mg/l 0.177 - - -
Antmony mg/L <0.003 «0.003 16.5 «0.603
Tin mp/L - - - <0.120
Silica mp/l 312 - - -
Carbon Tetrachioride poll «1.00 «1.00 «1.00 <5
Chioroform po'll <1 «1 <1 <5
Chlorobenzene wo/l - <5 «5 <5
1,1-Dichioroethane no't - <5 <5 <5
1,2-Dichloroethane 118 - <1 <1 «1
1,1,2-Trichioroethane uoll - <5 <5 <5
1,1,2.2-Tetrachloroethany poll - <10 <10 «10

Viny) Chipride sl <10 <10 <10



Revision 03

Data: 6/01/88
Table E-2 (cont'd)
M-Area HWMF Interim Status Ground-Waler Monitoring Dats
Weoll: MSB 7A
North SRP Coordinate:  100,585.7
East SRP Coordinate:  46,726.1
Casing Elevation (1)  344.5
1STQUARTER 2NDQUARTER 3RDQUARTER  4TH QUARTER
PARAMETER UNITS 1986 1986 1986 1986
Sample Date 2/3/186 5/27/86 7/18/86 10/30/86
Casing Material PVC PVC PVC PVC
Sampling Technique Pumped Pumped Pumped Pumped
Filtered Yeos Yes Yes Yes
Water Elevation foot 236 2348 2341 232.3
Temperature < 18.2 18.6 18.9 0.5
Total Dissolved Solids mo/L - - - -
INDICATOR PARAMETERS
pH 4.5 4.85 5.08 4.96
Specific Conductance wmhos/cm 53 64.6 64.9 61.1
Total Organic Carbon mg/l. <1.0 <1.0 <1.0 <1.6
Totat Organic Halogen mg/L 0.047 0.063 0.065 0.154
WATER QUALITY PARAMETERS
Chloride mg/L 5.2 - - 4.42
fron mg/l 0.08 - - 0.034
Manganese mg/L 0.018 - - 0.023
Phenols mp/L «<0.002 - - <0.002
Sodium mg/L 713 8.18 - 10.9
Suifate mg/L <5 . «<5.0 <3.0
DRINKING WATER FPARAMETERS
Arsenic mg/L - - - -
Barium mg/L . 0.01 - 0.01
Cadmium mg/L - - - <0.002
Chromium mg/L . <0.004 - «<0.004
Fluoride mg/L <0.1 - - <01
Lead mg/L 0.005 0.01 0.008 <0.005
Mercury mg/L <0.0002 - - «0.0002
Nitrate (as N) mg/L 9.04 4.8 4.5 4.5
Selenium mg/L - - - -
Silver mg/L - - - «<0.002
Endrin poll <0.04 - <0.04 -
Lindane Byl - - - -
Methoxychior et - - . -
Toxaphene [THLN - - - -
2.4-D Bl . - - -
2.4,5TP (Sivex) pro/L - - - -
Gross Alpha pCiL 8.0 - 3.3 3s
Gross Beta pCil <3.0 - 3.0 10
Radium pCirL 6.0 - 3s as
Colilorm B #/100 mL - - - -
Turbidity NTU - - - .
SITE SPECIFIC PARAMETERS
Trichloroethylene HgL - 15.3 23.8 50
Tetrachioroethylene [T 1R - 41,1 58.7 131
1.1, %-Trichloroethane uo/L - - 8.1 <50
Trans-1,2-Dichlorosthylene pgL - - - <50
1,1-Dichloroathylene poiL - - . <50
Nicksl mg/L «0.004 <0.004 «<0.004 0.006
Uranium mg/L - - . -
Cyanide mg/L <0.005 . - «<0.005
Copper mg/L - - - 0.009
Zinc mg/L . - - <0.002
Total Phosphate my/L - - - 0.052
Aluminum mg/L - - - 0.022



Rovision 03

Data: 601/88
Table E-2 (cont'd)
M-Area HWMF interim Status Ground-Watsr Monloring Data
Wel: MSB TA
North SRP Cocrdinate: 100,585.7
Euast SRP Coordirate:  46,726.9
Casing Eiovation (f): 3445
1ISTQUARTER  2NDQUARTER 38D QUARTER 4TH OUARTER
PARAMETER UNITS 1587 1887 1887 1987
Sampla Dale - 113187 4/20/87 7r0:87 10117/87
Casing Material PVC PVC PVvC PVC
Sampling Technique Pumped Pumped Pumped Pumped
Filtered Yes Yes Yos You
Wawr Elevation faet 231.4 224.5 231.2 2308
Temperature < 175 18.7 184 18.2
Total Dissolved Solids mg/L €3 50 18 72
INDICATOR PARAMETERS
pH 4.80(5) 5.17(4) 5.1 5.05(4)
Specific Conductance pmhos/cm 60.75(4) 64.8(4) 82 B85.2(4)
WATER QUALITY PARAMETERS
Chloride mg/L 4.1 3.5 36 3.12
fron mg/L 0.029 0.051 0.065 0.14
Manganese mg't 0.025 0.025 0.024 0.026
Phenols mg/L «<0.002 «<0.005 «0.005 «0.0056
Sodium mg/L 9.5 9.57 11.5 14.8
Sulfate mg/L [ <3.0 221 5.85
DRINKING WATER PARAMETERS
Arzenic mg/L «0.002 - «0.002 <D.002
Banum mg/l 0.012 0.013 0.014 0.015
Cadmium mg/L «<0.002 «<D.002 <0.002 <0.002
. Chromium mg/l. <0.004 <0.004 «0.004 «0.004
Fluoride mg/L «<0.1 0.11 «0.10 0.25
Lead mg/L 0.007 0.01 «0.060 <0.006
Mercury polL «D.20 «0.20 «0.20 «0.20
Nitrate (85 N) mg/L 477 5.27 8.08 12.8
Sslenium mg/L «0.002 - «0.002 <0.002
Sitver mg/L 0.002 <0.002 <0.002 «<0.002
Endrin wol «0.1 - <0.10 <0.10
Lindane sl <0.05 - - -
Mathoxychior -1 8 «<0.5 - - -
Toxaphene #o/L <1 - - -
2.4-D M-y R <20 . - -
2.4,5-TP {Sivex} Tus <2 . - -
Gross Alpha pCiL <3.0 25 1.7 7.8
Gross Beta pCvL 2.8 2.3 2.4 55
Radium pCiL 2.2 2.2 2.3 26
SMTE SPECIFIC PARAMETERS
Trichloroethylene pelL 46 72.6 30 81
Tetrachloroethylene poL 172 192 141 106
1.1.1-Trichlorosthane po/l 2 2 3 <t
Trans-1,2-Dichioroethylene s/l - <5 <5 <5
1.1-Dichioroethylena Kol - «5 <5 <5
Nickel mg/L «0.004 0.006 0.006 <0.004
Uranium mp/L «1.0 «1.0 «1.0 «<1.0
Cyanide mg/l <0.005 <0.005 «0.005 <0.005
Copper mo/l «0.004 o.c21 0.004 <0.004
Zinc mg/L 0.001 0.021 0.01 0.026
Totl Phosphate mgL 0.050 0.03 0.08 0.08
Aluminum mp/L «0.020 0.023 0.02 0.02
MISCELLANEDOUS CONSTITUENTS
Pomssium mg/L 0.441 - - -
Beryllium mg/L <0.005 - . -
Calcium mp/L 1.25 - - -
Magnesium my/L 0.605 - - -
Antmony mg/L «<0.003 «0.003 «0.003 <0.003
Tin mp/L - - - <0.120
Siica me/l 3.64 - - -
Carbon Tetrachioride KoL <1.00 «1.00 «1.00 <5
Chioroform KoL <1 <1 <1 <5
Chiorobenzene Bo/L - <5 <5 <5
1,1-Dichioroethane \ no/L . <5 <5 <5
1,2-Dichloroethane wol - 3] <1 <1
1,1,2-Trichioroethans BoL - <5 <5 <5
1,1,2,2-Tetrachioroethane B . <10 <10 <10
Viny| Chioride oL - <10 <10 <10



Revison 03

Data: 801/88
Tabls E-2 (cont'd}
M-Area HWMF Interim Status Ground-Water Monltoring Data
Wel: MSB BA
North SRP Coordinate:  100,815.1
East SAP Coordinate:  47,293.2
Casing Elevation (ft):  344.2
1STQUARTER 2NDQUARTER 3RDQUARTER 4TH QUARTER

PARAMETER UNITS 1988 1986 1986 1986
Sample Date 2/3/86 5/27/86 7/17/88 10/30/86
Casing Material PVC PVC PVC PVC
Sampling Technique Pumpead Pumped Pumped Pumped
Filtered Yes Yes Yes Yes
Water Elevation feet 237.0 236.1 2353 233.8
Temperature < 18 18.3 18.8 18.9
Total Dissolved Solids mg/L . - - -
INDICATOR PARAMETERS

pH T 45 492 £.88 4.88
Specific Conductance pmhos/em 215 340 386.5 437
Total Organic Carbon mg/L <1.0 <1.0 <1.0 <1.0
Tota! Organic Halogen mg/L 0.12 0.13 0.121 0.065
WATER QUALITY PARAMETERS

Chioride mg/L 4.6 - - 58
iron mg/L 0.047 - - 0.022
Manganese mg/L 0.022 - - 0.038
Phenols mg/L «<0.002 - - <0.002
Sodium. mg/L 3.9 52.t - 78.3
Sulfate mp/L <5 - <5.0 3
DRAINKING WATER PARAMETERS

Arsanic mg/L - - - -
Barium mg/L - 0.013 - 0.016
Cadmium mg/L - - . <0.002
Chromium mg/L . <0.004 - «<0.004
Fluoride mg/L <0.1 - . 0.11
Lead mg/L 0.01 0.013 0.011 0.01
Mercury mg/L «0.0002 - - «<0.0002
Nitrate (as N) mg/L 25.3 36.3 42.5 48.3
Selenium mg/L - . - -
Silver mg/L - - - «<0.002
Endrin Kg/k <0.04 - <0.04 -
Lindane ug/l - - - .
Methoxychior po/t - - - -
Toxaphene no'l - - . -
2,4-D pofl - - - -
24,5 TP (Silvex) KoL - - - -
Gross Alpha pCi/L 9.0 - 24.3 63.6
Gross Beta pCisL 78.0 - 123.8 214.5
Radium pCUL 10.0 - 12.8 12.1
Coliform B #/100 mL - - - -
Turbidity NTU - - - -
_SITE SPECIFIC PARAMETERS

Trichlorogthylene e/l - 38.8 55.5 19
Tetrachloroathylene -1/ 8 . 186.2 147 86
1.1.1-Trichloroethane Mgt - - «<10.0 <50
Trans-1,2-Dichloroethylene pro/l - . - <50
1,1-Dichloroethylene ug/l - - . <50
Nickel mg/L <0.004 <0.004 «<0.004 <0.004
Uranium my/L - - - -
Cyanide mg/L <0.005 - - <0.005
Copper mg/L - . - 0.008
Zinc mg/L - - - <0.002
Tota! Phosphate mp/L - - - 0.042
Aluminum 0.037

mg/L - - -



Revision 03

Date: 6/01/88
Tabls E-2 {cont'd)
M-Area HWMF inisrim Ststus Ground-Watsr Montoring Dats
Wel: MSB SA
North SRP Cocordinats:  100,815.1
East SAP Coordirate:  47,293.2
Casing Elevation (f):  344.2
18T QUARTER 2ND QUARTER 3RD QUARTER  4TH QUARTER
PARAMETER UNITS 1687 16487 1987 1987
Sampie Date 1131187 4/20/87 B/AIB7 - 10/17/87
Casing Materisl PVC PVC PYC PVC
Sampling Technique Pumped Pumped Pumped Pumped
Filtsred Yes Yos Yo Yos
Wamr Elevation teet 2329 232.3 232.2 231.7
Temperature < 18.0 9.2 19.6 18.2
Total Dissolved Soiids mg/L 348 a3o 270 196
INDICATOR PARAMETERS
pH 4.58(5) 5.12(5) 4.9 4.87(4)
Specific Conductanca pmhos/cm 461(5) 440(5) 340 278(4)
WATER QUALITY PARAMETERS
Chloride mg/L 5.6 4.7 43 5.38
ron mg/L 0.027 0.034 0.04 0.086
Manganese mg/L 0.041 0.042 0.036 0.037
Phenols mg/L «0.002 «0.005 «<0.005 «0.008
Sodium mg/L 10.1 816 58.7 51.7
Sulfate mo/l <3 «3.0 <5.0 «<5.0
DRINKING WATER PARAMETERS
Asenic mg/L «0.002 - «0.002 «0.002
Barium mg/L 0.018 0.018 0.017 0.013
Cadmium mp/L «0.002 «<0.002 «0.002 «0.002
Chromum mp/L «0.004 <0.004 «0.004 «0.004
" Fivoride mg/t <0.1 0.11 <0.10 0.26
Load mg/L 0.013 0.013 0.006 0.007
Marcury [TT-4 R <0.20 <0.20 «0.20 <0.20
Nirate (as N) mg/L 51.2 556 38.8 1.4
Selenium mg/L «0.002 - «0.002 <0.002
Silver mg/L <0.002 «0.002 «0.002 «0.002
Endrin -y <01 . - «0.10
Lindane ug/L <0.05 . - -
Meathoxychlor uo/L «<0.5 - - -
Toxaphene re-4 <1 - - -
2.4D Rl <20 . - .
2,45 TP (Silvex) uo/L <2 - - -
Gross Alpha pCivL 57.2 6.2 108 20.8
Gross Beta pCVL 137 157
Radium pCiL 14.4 10.2 8.6 65
SITE SPECIFIC PARAMETERS
“Tnchloroethylene s/l 170 27 60 48
Tetrachioroethylene el 25.4 47 127 26
1,1,1-Trichloroethane oL <1 4 4 <t
Trans-1,2-Dichioroethylene ue’l - <5 <5 <5
1,1-Dichioroethyiens po/l - <5 <5 <5
Nicke? mg/L <0.004 <0.004 «<0.004 <0.004
Uranium mg/L «<1.0 <1.0 «<1.0 <1.0
Cyanide mg/L <0.005 «0.005 «0.005 <0.005
Copper mp/l «<0.004 0.006 0.006 «0.004
Zinc mg/L 0.104 0.013 0.011 0.037
Total Phosphate mg/L 0.040 0.04 0.04 0.06
Aluminum mp/l 0.04 0.Da6 0.051 0.05
MISCELLANEOUS CONSTITUENTS
Potassium mg/l 1.35 - - -
Berytium moL | <0.005 - - -
Cakium mg/L 4.7 - - -
Magnesium mg/L 1.81 - - -
Antimony mg/L «0.003 <0.003 <0.003 0.004
Tin mg/L - . . «0.120
Sikica mg/L 3.43 - ‘. -
Carbon Tetrachioride BoL <1.00 «1.00 «<1.00 <5
Chioroform ue'l <1 <1 <1 <5
Chiorobenzene up/l - <5 <5 <5
1,1-Dichiorosthane no/l - «5 «5 <5
1,2-Dichloroathane po/L - <1 <1 <1
1,1,2-Trichloroethane -4 - <5 <5 <5
1,1.2,2-Tetrachioroethane poll - <10 10 <10
Viny! Chicride ol - «10 <10 <10
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* - Maan of 4 replicate measurements except where indicated {1)

Oate: £/01/88
Table E-4 (cont'd)
M-Arss HWMF Interim Status Ground-Water Monitoring Data
Wel: MSB 290
North SRP Coordinate:  107,323.0
East SAP Coordinate:  51,226.9
Casing Elgvation {R):  365.1
1ST QUARTER 2NDQUARTER 3RD QUARTER  4TH QUARTER
PARAMETER UNITS 1986 19686 1686 1685
Sample Date NA 6/18/86 7123/86 1173/86
Casing Matorial - PVvC PVv_C PVC
Sampling Technique - Pumped Pumped Pumped
Filtered . Yos Yo Yas
Water Elevation fast - 237.4 2377 236.9
Temperature < - 19.4 19.4 19.1
Total Dissolved Solids mg/L . - - .
INDICATOR PARAMETERS
pPH * - 4.48 4.78 .72 1
Spedfic Conductance ¢ wmhoscm - 350 3s.1 84.8 t
Total Organic Carbon . mgL . «1.0 <1.0 <1.1
Tota! Organic Halogen . -mg/L - «0.005 «0.005 «<0.005
WATER QUALITY PARAMETERS
Chlonide mg/L . 4.5 2.27 28
Iron mg/L - 0.045 0.036 0.033
Manganese mpfl . 0.005 0.005 ©.004
Phenols mg/L . <0.002 «0.002 <0.002
Sedium mg/L - a.58 4.33 asn
Sullate mg/L - <5.0 <50 <3.0
" DRINKING WATER PARAMETERS
Arsenic mg/L . <0.002 - -
Bariym mpL . <0.004 0.007 0.007
Cadmium mg/l . <0.001 <0.001 «0.002
Chromium mgil - «0.004 «0.004 «0.004
Fivoride mg/L . 0.18 <0.1 «0.1
Lead mg/l - 0.02 0.028 0.017
Mercury mg/L - «0.0002 «0.0002 «0.0002
Nirate (as N) mg/L - 2.2 21 214
Selenium mg/L . «0.002 - -
Siiver mg/L <0.002 «0.002 «0.002
Endrin no/L «0.04 - -
Lindane e/l - «1.0 - -
Methexychlor o/l . <20.0 - -
Toxaphene o/l - <1.0 - -
24D ug/l - <20.0 - .
24,5 TP {Silvex) aglL - «2.0 - -
Gross Alpha pCiL . 10.1 6.8 71
Gross Beta pCiL - 7.0 4.3 £.45
Radium pCiL - 8.5 8.8 7.8
Coliform B #1100 mL «<1.0 - -
Turbidity NTU 1 - -
SITE SPECIFIC PARAMETERS
“Tnchiorpethylene uo/l - <5.0 <50 <5.0
Tetrachlorpathylene g/l . «<5.0 <50 <5.0
1.1,1-Trichloroethane el - <5.0 <5.0 <5.0
Trans-1,2-Dichloroathylene po/L - <5.0 <5.0 «<5.0
1.1-Dichloroethylane po/l . «5.0 «<5.0 <5.0
Nicke! mg/L - <0.004 <0.004 «0.004
Uranium mg/L - «<0.1 «0.05 -
Cyanide mg/L - <0.005 «0.005 «0.005
Copper mg/l . 0.008 <0.004 0.012
Zinc mg/L - o.01 0.002 0.014
Tota! Phosphate mg/L - 0.014 0.042 0.037
Alyminum mp/L - 0.03 0.045 0.022
Potassium - - - -
Beryliium - - - -
Silica - - - -
Calcum - - - -
Magnesium . - - -
Antimony - - - -
Tin - - - -
Carbon Tetrachloride - - - -
Chioroform . - - -



Table E-4 {cont'd}

M-Arsa HWMF Interim Status Ground.-Walsr Monitoring Data

Dats: 6/01/88

*_Mean of 4 replicate measurements except whera indicated (1)

Wel: MSB 290
North SRP Coordinate:  107,323.0
East SRP Coordinate: 51,2260
Casing Elevation (f§:  365.1
1STQUARTER 2NDQUARTER 3JRDOUARTER  4TH QUARTER

PARAMETER UNITS 1987 1987 1987 1687
Sample Date 1/26/87 ATBI8Y 8/4/87 12/17/87
Casing Materia/ PVC PVC PYC PvC
Sampling Technique Pumped Pumped Pumped Pumped
Filtered You Yos Yos Yeos
Water Eievation feet 2358 2351 236.4 2356
Temperature < 16.7 18.7 19.8 17.7
Total Dissolved Solids mg/L 22 33 72 -]
INDICATOR PARAMETERS

pH * 4.44° 4.82° 4.6 4.60°
Spedfic Conductance *  pmhot/cm 36.6° 34.5° s 35.1°
Total Organic Carbon * mgt «1.0 - - .
Total Organic Halogen * mg/lL «0.005 - - -
WATER QUALMTY PARAMETERS

Cnloride mg/l. 25 - 29 .
ron mg/L 0.019 - 0.121 0.033
Manganase mg/L 0.004 - 0.004 0.014
Phenols mg/L <0.002 - «0.005 <0.005
Sodium mg/L 4.59 3.83 3.44 3.46
Sufate mg/L 3 - «5.0 <5.0
DRINKING WATER PARAMETERS

Arsenic mg/L <0.002 <0.002 <0.002 <0.002
Barium mg/L 0.007 - 0.008 0.014
Cadmium mg/L «0.002 - - -
Chromium mg/L «0.004 - «0.004 0.006
Fluoride mg/l <0.1 - - .
tead mg/l 0.011 0.0 o0.011 0.008
Mercury mg/l <0.0002 - - -
Nirate {as N) mg/L 2.18 218 2.04 3.04
Selenium mg/L <0.002 «<0.002 «0.002 «0.002
Silver my/l <D.002 - . -
Endrin koL «<0.1 «0.10 <0.10 «0.10
Lindane poil «<0.05 «<0.05 £0.05 «0.05
Methaxychior po/L 0.5 <0.5 <0.5 <05
Toxaphene Kot <1.0 <1.0 <1.0 <t.D
24D nol <20.0 «0.30 «0.30 <0.30
2.4 5TP (Silvex) oL : <20 <0.08 <0.00 «<0.09
Gross Alpha pCill €6 9 5.7 1.7
Gress Beta pCit 54 71 4.6 13.7
Radium plit 6.9 8.1 59 €3
Coltorm B 100 ml . - . -
Turbidity NTU - - . -
SITE SPECIFIC PARAMETERS
“Tnchioroethyiene KoL <\.0 <1.0 «<1.0 <1.0
Tetrachioroethylene koL <1.0 <1.0 <1.0 <1.0
1.3,1-Trichloroethane no/L <1.0 <1.0 <1.0 <1.0
Trans-1,2-Dichioroethylene po/l - <5 <5.0 <5.0
1.1-Dichloroethyiene KoL - <5 <5 <5
Nickel mg/L «<0.004 «<0.004 «0.004 0.012
Uranium mgiL LR <0.10 <1.0 <1.0
Cyanide mgil <0.005 - «0.005 <0.005
Copper mg/ 0.007 - 0.008 0.015
Zinc mpit. <0.012 . 0.007 0.054
Tetal Phosphate mgil 0.03 «<0.020 0.02 0.07
Aluminum mg/l 0.047 0.042 0.056 0.074
Potassium 0.37 - . -
Berylium 0.001 - -
Silica 3.32 . . -
Calcium 0.29 - - -
Magnesium 0.442 - - -
Antimony <0.003 - - -
Tin . - - <0.120
Carbon Tetrachioride 1.0 «1.0 <1.0 «1.0
Chioroform <10 <1.0 «1.0 <10




Revision 03

* - Mean of 4 repiicale measurements except where indicated (1)

Daty; &01/88
Tebls E-4 (cont'd)
M-Area HWMF Interim Status Ground-Water Monltoring Duts
Well: MSB 43D
Morth SRP Coordinate:  107,274.2
East SRP Coordinate: 49,3220
Casing Elovation ():  357.5
1STOUARTER 2ND QUARTER 3RD QUARTER  4TH QUARTER

PARAMETER UNITS 1986 1986 1986 1086
Sample Date NA 6/18:88 V22086 1112/86
Casing Material - PVvC PVC PVC
Sampling Technique . Pumped Pumped Pumped
Filtered . Yas Yas Yeos
Water Elevation foet - 236.6 2366 236.4
Temperature < - 20.1 20.1 19.5
Total Dissolved Solids mg/L - - - -
INDICATOR PARAMETERS
pH * - 5.04 512 468
Specific Conductance *  pmhos/cm . 23.5 23.83 26.7
Total Organic Carbon . mg/l - <1.0 «1.0 <2.1
Total Organic Halogen * mp/L - «0.005 <0.005 <0005
WATER QUALITY PARAMETERS
Chioride mgil - 4.0 2.27 3.4
lron mp/L - 0.017 0.032 0.033
Manganese mg/L - 0.023 0.025 0.021
Phanois mp/t - «0.002 «0.002 «0.002
Sodium mg/L - 1.63 1.94 1.68
Sutfate mgL - <5.0 «5.0 3.0
DRINKING WATER PARAMETERS

" Arsenic mg/L - <0.002 - -
Barium mo/L - «0.004 0.004 «0.004
Cagmium mp/L - <0.001 <0.001 <0.002
Chromium mpfl - «0.004 <0.004 <0.004
Flyoride mg/L . 0.15 <0.1 <01
Lead mg/L . 0.014 0.023 0.015
Marcury mg/l - <0.0002 «0.0002 <0.0002
Nitrate (as N} mo/L . 0.95 1.19 1.47
Selenium mp/L - «0.002 - -
Silver mgiL . «0.002 «D.002 «<0.002
Endrin ug’'L - «0.04 - -
Lindane ol «1.0 .
Methoxychior g/l - <20.0 - -
Toxaphene ne'l - <1.0 - -
24D po/L . <200 - .
24,5 TP (Silvex) 'T-L18 - <2.0 - -
Gross Alpha i - <3.0 <30 <30
Gross Beta pCilL - <2.0 <2.0 2.0
Radium pCirL - 0.4 0.9 <1.0
Coliform B #1100 mi - <1.0 - -
Turbidity NTU . o - -
SITE SPECIFIC PARAMETERS
Trichloroethylene Bo't - 5.0 <5.0 <5.0
Tetrachioroethylene Bo/L - <5.0 «5.0 «5.0
1.1,1.Trichioroethane Bo/L - 5.0 <5.0 <5.0
Trans-1,2-Dichtoroethylene no/L - «5.0 <5.0 <50
1,1-Dichloroathylene ng'L - <5.0 <50 <50
Nicket mgiL - «<0.004 <0.004 «0.004
Urarmum mg/L - <0.1 «0.1 -
Cyanide moiL - «0.005 <0.005 «<0.005
Coppaer mgiL - <0.004 0.006 0.005
Zinc mgiL - 0.008 0.016 0.008
Total Phosbhate mgiL - «<0.01 0.03% 0.04
Atuminum mg/L - 0.142 0.038 0.03
Potassium . - - .
Beryllium - - . -
Sitica - - - -
Calcium - - - -
Magnesium - - - -
Antimony - - - -
Tin - - - -
Carbon Tevrachioride - - . -
Chioroform - . - -



Revision (3
Date: 601/88
Table E-4 {cont'd)
M-Area HWMF Intetim Status Ground-Water Monioring Data

Wel. M5B 43D
North SRP Coordinate;  107,274.2
East SRP Coordinate:  49,322.0
Casing Elevation (f:  357.%

1STQUARTER  2NDQUARTER  3RD QUARTER  4TH QUARTER

PARAMETER UNITS 1987 1987 1887 1987
Sample Date 1726187 4/6/87 B/4/87 12/19/87
Casing Material PVC PVC PVC PVC
Sampling Technique Pumpaed Pumped Pumped Pumped
Filtered Yot Yeos Yos Yoz
Water Elgvation faot 2349 234.2 234.30 2348
Temperature < 18.5 18.5 19.7 19.1
Total Dissolved Solids mp/L 32 20 - 52
INDICATOR PARAMETERS

pH . 4.54° 512° 5.4 472
Specific Conductance *  umhos/cm 23.8° 23.6° 26 25.0*
Total Organic Carbon * mg/L <1.0 - - .
Total Qrganic Halogen * mg/L <0.005 - - -
WATER QUALITY PARAMETERS

Chlornide mo/L 29 - 3 2.4
lron mg/L 0.031 - 0.032 0.04
Manganese mgil 0.02 - 0.018 0.015
Phenols mg/l. <0.002 - <0.005 «<0.005
Sodium mg/lL 2.02 1.75 1.8 1.66
Suifate mg/L «3.0 - <5.0 5.0
DRINKING WATER PARAMETERS .

- Arsenic mo/l «0.002 «<0.002 «0.002 «0.002
Barium mp/L 0.004 - 0.005 0.005
Caomium mg/L «0.002 - - -
Chromium mg/t «0.004 - <0.004 <0.004
Flucride mp/L «0.1 . - -
Lead mg/L 0.008 0.012 £.008 0.009
Mercury my/L «0.0002 - - -
Netrate (as N) mg/L 1.2 1.1¢ 1.3 1.37
Selenium mp/L «0.002 «0.002 <0.002 <0.002
Silver mg/L «0.002 - - -
Endrin kgl «0.1 <0.1 <0.1 «0.10
Lindane Ho/L «0.05 «0.05 <0.05 «0.05
Meothoxychlor poil <05 «<0.50 «0.50 «0.50
Toxanhene g/l <1.0 «1.0 «<1.0 <1
24-0 pgt «20 «0.30 «0.30 <0.30
245 TP (Silvax) noiL «2.0 «0.09 <0.09 «0.09
Gross Alpha pCirL 1.2 <3.0 <3.0 1.3
Gross Beta pCiL <2.0 1.8 <2.0 3.2
Radum pClL <1.0 <1.0 0.5 0.4
Colitorm 8 #/100 mL - - - -
Turbidity NTU - - . -
STE SPECIFIC PARAMETERS
Trichloroethylene poit <i.0 <1.0 <1.0 <1.4
Tetrachioroethyiens T <10 <1.0 <1.0 <1.0
1.1.1-Trichicroethane ko/l <10 1.0 <1.0 <1.0
Trans-1,2-Dichloroethyiens o/t - 5.0 «<5.0 «<5.0
1,1-Dichioroethylene poL - <50 <50 <5.0
Nickat mg/L <0.004 «0.004 <0.004 «<0.004
Urmanium mpL <0.1 =010 «1.0 <1.0
Cyanide mg/L «0.065 - <0.005 <0.005
Copper me/L «0.004 - 0.008 0.005
Zinc mg/l 0.010 . 0.086 0.017
Tota! Phosphate mo/l 0.04 «0.020 «0.020 0.100
Aluminum mgfl 0.034 0.043 0.066 0.079
Potazsium 0.134 - - -
Beryliium «<0.001 . - -
Silica : 352 - . -
Calcium 0.895 - - -
Magnesium 0.483 - - -
Antimony <0.003 - - -
Tin - - - «0.120
Carbon Tetrachloride <1.0 <1.0 <1.0 <1.0
Chigrotorm <1.8 <1.0 <1.0 <1.0

* - Mean of 4 replicate measurements except where indicated (1)



B.2 M-Area Process Waste Interim Storage/Treatment Facility Tank Supernatant
. Analytical Data
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APPENDIX C
RESUMES AND LABORATORY QUALIFICATIONS



C.1 Resumes of SRL Personnel



. RESUME

WILLIE W. HARLEY

TECHNICIAN

SAVANNAH RIVER LABORATORY

INTERIM WASTE TECHNOLOGY DIVISION
WESTINGHOUSE SAVANNAH RIVER COMPANY

.EDUCATION

High School Diploma, Batesburg-Leesville High School

EXPERIENCE

W.W. Harley has 35 years of experience working with various aspects of
radiochemistry and waste treatments as a laboratory technician. Responsibiiities

include:

Waste Treatment:;

. Stabilization and solidification of low-level waste using cement-based waste

. technology

«  W.W. Harley’s most recent work includes the preparation of saltstone for
leaching, calorimeter and rheology studies.

Environmental-Radionuclide Migration Studies:

. Well water sampling
« Well driling and coring
. Soil classification

. Soil and plant sampling including analysis for vegetative uptake of
radionuclides

Radiochemistry Research:

« Separation of radionuclides by ion exchange and precipitation methods
. Separation of elements by organic extraction methods

. « Separation of elements by gas diffusion techniques



. Analytical Support:
- Operation of alpha, beta, gamma counters
« Chemical analysis by titration

. Analytical support including review, documentation and performance of
laboratory procedures



RESUME

Erro!l G. Orebaugh
Staff Chemist, Interim Waste Technology Division

EDUCATION
B.S.CH., 1959 University of Florida, Gainesville, Fla.
Ph.D. Inorganic Chemistry, 1972, Florida State University, Tallahassee, Fla.

EXPERIENCE

Dr. Orebaugh's current responsibilities in the Low Level Waste Group, and the
Interim Waste Technology Division of the Savannah River Laboratory are to
‘advise and develop appropriate tactics, methods and solutions to a wide
variety of waste reduction, handling, storage, and disposal problems
encountered in the operations of D.O.E.'s Savannah River Facility.

Dr. Orebaugh's previous experience in the Laboratories Analytical (7 years)
and Separations Development Divisions (12 years) provide expertise with
which he is able to view current and past waste handling situations.

In addition, he provides expertise in the modeling of chemical systems to
predict thermodynamic equilibria of aqueous electrolyte solutions.

PROFESSIONAL AFFILIATIONS

American Chemical Society
Fellow, American Institute of Chemists
Alpha Chi Sigma Chemical Fraternity



RESUME .

JOHN P. HARLEY, JR.

RESEARCH ENGINEER

INTERIM WASTE DIVISION

SAVANNAH RIVER LABORATORY
WESTINGHOUSE SAVANNAH RIVER COMPANY

EXPERIENCE

. Engineer in PSDF Liason Group - Assisted in preparation of basic data and
conceptual design review for $100 MM Plutonium Storage and Distribution
Facility 6/78 - 3/79

«  Supervisor in JB-Line - Provided process support including: procedure
preparation, shift relief, clerical supervision, QA Coordinator, personnel training,
coordination of shipping, receiving, and processing of off-site recoverable Pu?3
materials. Also, assigned as production shift supervisor responsibie for
approximately 20 people and coordination of support groups (Maintenance,
Health Protection, etc.) 3/79 - 8/81

«  Supervisor in HB-Line - Provided process support including: QA/QC of
shipping containers, coordinated off-site shipping and receiving of Pu2%,
procedure preparation, shift relief. Also, assigned as shift supervisor
responsible for Pu23® Scrap Recovery Operations 8/81 - 5/83

. Engineer in Personnel Department, Exempt Development Division - Responsible
for logistics, scheduling, material/course selection, record keeping, planning
and publicizing training activities for the 2000 salary roll employees at
Savannah River Plant 5/83 - 2/85

«  Supervisor in TNX Operations - Supervised 7 foremen and 40 operators and
coordinated support activities responsible for the operations of a large semi-
works testing facility 2/85 - 2/87

. Engineer in Interim Waste Technology Group - Provides technical support to
plant operations in areas concerning low-level radioactive waste disposal
2/87 - present



RESUME

CHRISTINE A. LANGTON

STAFF MATERIALS SCIENTIST

INTERIM WASTE TECHNOLOGY DIVISION
SAVANNAH RIVER LABORATORY
WESTINGHQUSE SAVANNAH RIVER COMPANY

EDUCATION
BS, Geochemistry, 1972, Pennsylvania State University, State College, PA
MS, Geochemistry, 1976, Pennsylvania State University, State College, PA

Ph.D., Materials Science and Engineering, Pennsylvania State University, State
College, PA

EXPERIENCE

Responsibilities include support of waste solidification and stabilization programs at
the Savannah River Site. Work involves development and testing of waste
treatments and hydrated ceramic wasteforms (cement-based). In addition,
responsibilities include characterization of building materials used at SRS. Work
includes corrosion evaluation of metals and concrete.

C.A. Langton conducted Ph.D. research in phase equilibria and reaction kinetics for
low temperature hydrated systems which included patenting a geothermal well
cement.

Previous experience includes employment with Gulf Mineral Resource Company,
Denver, CO, Exploration Geochemist, 1974 - 1976, and with the Pennsylvania State
University, State College, PA, assistant research professor, 1980 - 1982,
PROFESSIONAL AFFILIATIONS

American Ceramic Society
1988 Chairman Cements Division

American Concrete Institute
Committee 227 Radioactive Waste Management

Materials Research Society



C.2 General and Personnel Qualifications

for Enwright Laboratories



Enwright Laboratories, Inc.
General Statement of Qualification
Analyses of M-Area Wastes
In
Support of Westinghouse Savannah River Company
Savannah River Site
(Formerly E.l. Du Pont de Nemours & Co., Inc.

Savannah River Plant)

Enwright Laboratories, Inc. is a full service environmental testing and research
laboratory located in Greenville, South Carolina. The lab’s professional staff
includes organic and inorganic chemists, biologists, toxicologists and chemical and
environmental engineers. The firm’s primary focus is that of providing our clients
with scientific and environmental engineering, problem identification and solution
development services. Our staff is supported with an approximate 6,000 square
foot state-of-the-art chemical/biological laboratory equipped to service a broad
spectrum of the environmental market's needs, including mixed waste analysis and

treatment.

Foliowing is a break-down of Enwright's three main service areas and a listing of
key services provided within each area. Also provided is a partial listing of related
projects completed by Enwright.

Enwright Laboratories, Inc. maintains a strict Quality Assurance Program in
accordance with South Carolina Department of Health and Environmental Control
regulations, and of 10 CFR 50 Quality Assurance Criteria for "Nuclear Power
Plants". Aftached is a copy of Enwright's state certification (humber 87050) and
license to handle iow-level radioactive wastes. In addition, our facilities, procedures
and staff were recently audited by an independent consulting firm according to
EPA’s Conftract Laboratory Program (CLP).



Enwright's Quality Assurance Program includes:

A.

A Minimum of 107 Duplicate Analysis

Standard Additions

Surrogate Spikes

Field Blanks, Lab Blanks, and Reagent Blanks
Analysis of Multiple Standards

Blind Ampules (EPA and Internal)

Participation in numerous QA Audits and Certification

Programs

Striet Documentation



ENWRIGHT
ENV i RONMENTAL CONSULTING LABORATORIES

A team of environmental
scientists and engineers
providing analytical,
toxicology and
applications services to
industry, government and
consulting englineers.

Analytical Chemistry

Applications Technologies

. Groundwater Monitoring . Treatability & Process

Evaluations
«. Hazardous Waste Characterization

. Hazardous Waste
« Mixed Waste Analysis Stabilization

. Water & Wastewater Monitoring . Remedijation Support

Services

. Toxicity Reduction
Evaluations

Aguatic Toxiclity

. Biological Assessments

« Toxicity Testing



EXPERIENCE

ANALYTICAL PROJECTS ENWRIGHT LABORATORIES, INC

MONITOR APPENDIX VII1 CONSTITUENTS
Blackman Uhler Corporation
Spartanburg, South Carolina

Continuous monltoring of select Appendix VIIl constituents for
sixteen monitoring wells.

GROUNDWATER MONITORING
Duke Power Company
Charlotte, North Carolina

Analyzed and evaluated infiltration of dsh pond discharge water
Into groundwater supply. Monitored 17 wells for metals and other
general water quality parameters.

GROUNDWATER MONITORING
Anoco Chemical Company
Charleston, South Carolina

Continuous monitoring of groundwater well network for metals
content and indicator parameters.

CHARACTERIZE ORGANIC CONTAMINATION
Sperry Univac, Incorporated
Bristol, Tennessee

Characterized type, quality and extent of volatile organic
contamination in soil and groundwater,

VOLATILE ORGANIC COMPOUND ANALYSIS
Sandoz Incorporated
Charlotte, North Carolina

Performed numerous analyses on volatile organic compounds In

gro?ndwater to support a petition for alternate concentration
limits.

PRICRITY POLLUTANT SURVEY

Century West Engineering Company
Portland, Oregon

Provided analytical support for a confidential client at a
superfund site. Analytical program included a complete Appendix
VIl and priority pollutant survey on fifteen wells.



EXPERIENCE

ANALYTICAL PROJECTS ENARIGHT LABORATORIES, INC

PRICRITY POLLUTANT SURVEY

E. 1. Dupont de Nemours and Company
Spruance Plant

Richmond, Virginia

Performed priority pollutant survey of all discharges. Also,
conducted bioassays to determine potential toxity of effluent.

HAZARDOUS WASTE DELISTING
Michelin Tire Corporation
Greenville, South Carolina

A comprehensive analysis of solld waste to support a hazardous
waste delisting petition. Our Involvement in the project
Included development of supplemental Appendix V)] methodology
and .coordination and negotiation with the EPA Division of Sollid &
Hazardous Waste in Washington, D.C.

SOLID WASTE & GROUNDWATER MONITORING
American Hoechst Corp.
Spartanburg, South Carolina

Continuous monlitoring of groundwater, wastewater and solid waste.
In-stream monitoring of receiving stream, bio-assay testing, and
priority pollutant survey.

PRIORITY POLLUTANT SURVEY
Confidential Client
Various Locations

Conducted a priority pollutant survey at elght discharge and
three river stations. Work was part of an environmental audit.

GROUNDWATER TESTING
Geraghty & Miller, Inc.
Atken, South Carolina

Regularly scheduled, on-going testing of groundwater samplées at
various sites In the southeast for a variety of parameters.



EXPERI ENCE

ANALYTICAL PROJECTS ENWRIGHT LABORATORIES, INC

WASTEWATER ANALYSIS
E. |. Dupont de Nemours and Company
Camden, South Carolina

Performed continuous analysis of volatile organic compounds In
wastewater discharge,

SUPERFUND SITE REMEDIATION STUDY
Camp Dresser & McKee
Arlington, Virginia

Performed analysis of chromjum, arsenic, and pentachlorophenol at
a superfund site in conjunction with remedial action feasibility
study. :

HAZARDOUS WASTE TCLP TESTING
GSX Corporation
Columbia, South Carolina

Subjected 25 hazardous waste samples generated at industries
throughout the Socutheast to the Toxicity Characteristic Leaching
Procedure (TCLP) to determine impact of proposed methodoiogy.



TEAM

DR. STEVEN L. HOEFFNER Geo Chemist

As a Geo Chemist, Dr, Hoeffner |s responsible for tracking and
managing the larger projects handlied by Enwright Laboratories.
He interacts continually with clients to ensure that quality
results are delivered on schedule and within budget. Dr.
Hoeffner also serves as a consultant ‘on groundwater assessment
and remedial action studies. In addition, he is involved in the
developmnt of Appendix VIil, Appendix IX and Sw-846 Methodology
using GC, GC/MS, and HPLC techniques. He Is Director of
Enwright's mixed waste program (hazardous and radiocactive waste)
which is currently expanding. Finally, as Deputy Quality
Assurance Officer, he ensures that quality is maintained in the
laboratory.

EXPERIENCE 5 Years professional experience

EDUCAT I ON University of Missouri - Columbia, Ph.D. in
Chemistry, Environmental Sciences Program
Colorado Schoo!l of Mines, B.S. in Chemistry

MEMBERSHI PS American Chemical Society
PUBL ICATIONS

. Hoeffner, Steve L., Radionuclide Sorption on
Savannah River Plant Burial Ground Soil: A
Summary and Intrepretation of Laboratory Data.
USDOE Report DP-1702, E. [. Dupont de Nemours &
Co., Savannah River Laboratory, Aiken, SC 1985.

. Hoeffner, Steve L., Cobalt Sorption Onto Savannah
River Plant Soils. USDOE Report DP-1694, E.I,
Dupont de Nemours & Co., Savannah River
Laboratory, Aiken, SC 1984.

. Oblath, S$.B. and S.L. Hoeffner, "Evaluation and
Performance of the Special Wasteform Lysimeters at
a Humid Site", Proceedings: Seventh Annual
Particlipants" Information Meeting, DOE Low-Level
Waste Management Program, 1985.

. Stone, J.A., S.8, Oblath, R.H. Hawkins, M.W.
Grant, S.L. Hoeffner, and C.M. King, "Waste
Migration Studies at the Savannah River Burlal
Ground", Proceedlings: Seventh Annual
Particlpants; Information meeting, DOE Low-Level

"Waste Management Program, 1985,

. Stone, J.A., S.B. Oblath, R.,H, Emslie, S.L.
Hoeffner, and C.M. King, "Radionuclide Migration
Studies at the Savannah River Plant Humid Shallow
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Land Burial Site for Low-Level Waste",
Proceedings: Sixth Annual Participants'
Information Meeting, DOE Low-Level Waste
Management Program, 1984. :

. Hoeffner, Steve L. Laboratory Simulation of
Radionuclide Migration Through Basalt, Ph.D.
Dissertation, Department of Chemistry, University
of Missouri-Columbia, 1983.

RELATED EXPERIENCE

. COLORADO SCHOOL OF MINES - Asslstance was
provided to Thomas Wideman, CSM professor, in
several areas; 1) Characterization of the seasonal
variations of acid mine waters, 2) Mass balance on
process streams of a pilot-scale oil shale retort,
3) Comparison of methods of sample preservation as
applied to retort by-products, and 4) Purification
ability of oil shale and oil shale by-products on
liquid waste streams from the retort.

. UNIVERSITY OF MISSOURRI, HEAVY METALS REMOVAL-
The ablility of coal and coal gasification by-
products (coal char and coal ash), in conjunction
with coal humic acids, to remove heavy metals from
solution was investigated. Excellent removal was
obtained by controlling the pH.

. BATELLE LABCORATORIES, RADIOACTIVE WASTE SAMPLES
Through a 1981 NORCUS appointment (Northwest
College and University Association for Science)
one and one-half years at the Battelle
Laboratories (near the Hanford Site In Washington
State) were devoted to laboratory studies of
actinide migration through basalt. This work has
application to the proposed high-level waste
disposal respository for the Hanford site. The
results are presented in Dr. Hoeffner's Ph.D.
dissertation, "Laboratory Simuiation of
Radionuclide Migration Through Basalt",

11



SAVANNAH RIVER LABORATORY, AIKEN, SC - A
Postdoctoral appointment at the Savannah River
Laboratory in South Carolina. During the two year
appointment, an in-depth laboratory study and
summary on radionuclide migration from the on-site
low-level waste burial ground was completed. The
pH and radionucllide concentration were two
controlling variables. Organics present in the
burial ground monitoring wells were Identified.
The effect of these organics on radionuclide
mobility remains to be defined.

12



TEAM Enwright Laboratories, lnc.

CHARLES H. REECE, Ph.D Laboratory Manager

Dr. Reece, as an experienced toxicologist Is responsible for and
has been involved in hazardous waste determinations, toxicity
reduction evaluations, limnological studles, bioassays, and
project management, He is proficient in operating and
interpreting results from a variety of analytical Instruments
incliuding: caplllary column/gas chromatograph/mass
spectrometer, fluorometer, HPLC, and atomic absorption
spectrophotometer, Design and development of special
environmental projects are among Dr. Reece's primary interests.

EXPERIENCE 71 Years professional experience

EDUCAT I ON Oklahoma State University, Ph.D Aquatic¢ Toxicology
. Stephen F. Austin State University, M.S. Biology
and Statistics , _
Stephen D. Austin State University, B.S. Select
Student :

MEMBERSH! PS Water Pollution Control Federation
Society of Environmental) Toxicology and Chemistry
Pollution Control Association of South Carolina
Sigma Xi, Research Society

PUBL ICATION Reece, C.H. and S.L. Burkes, "Isolation and
Chemical Characterization of Petroleum Refinery
Wastewater Fractions Acutely Lethal to Daphnia
Magna, "Aquatic Toxlicoloagy and Hazardous
Assessment: Seventh Symposium, ASTM STP 854, R.D.
Cardwell, R. Prudy, and R.C. Bahner, Eds.,
American Society for Testing and Materials, 1984,

RELATED EXPERIENCE

. ORGANIC ANALYSIS, E.l. DUPONT, SAVANNAH RIVER
PLANT, AIKEN, SC - Conducted organic analysls of
non-radiocactive hazardous waste,

. GAS CHROMATOGRAPHIC ANALYSES - Performed extensive
GC/MS analyses to determine concentrations of
organic priority pollutants and groundwater at a
chemical plant. Appendix VIIl compounds in water,
wastewater and hazardous wastes from numerous
industrial facilities.

13



. CHARLES H.. REECE, Ph.D Laboratory Manager

BIOASSAYS, MORE THAN 30 PROJECTS, VARIOUS
LOCATIONS - Conducted on-site flow through,
static, and statlc renewal bioassays using
vertebrate and invertebrate, marine and freshwater
organisms In several states for textile
manufacturers, chemical plants, power plants,
hazardous waste treatment facilitles, petroleum
refineriles and an electrical hardware
manufacturer, :

TOXICITY REDUCTION EVALUATION, OKLAHOMA -
Performed toxicity reduction evaluation on
petroleum refinery wastewater in Oklahoma.
isolated and chemically characterized the
fractions acutely toxic to Daphnia magna using
GC/MS and various physical and chemical
fractionation techniques,

ORGANIC ANALYSES, VARIOUS PROJECTS - Routinely
analyzed groundwater, wastewater, drinking water
and hazardous wastes for volatile and non-volatile
organics,

PRIORITY POLLUTANT ANALYSIS - - Analyzed process
wastewater streams at four petroleum refineries
and determined the major source of priority
pollutants. Conducted an on-site comparison of
activated carbon and activated sludge to determine
the more efficient remover of priority pollutants.

14



TEAM Enwright Laboratories

CHRISTINE G. TEAL Organic Analytical Chemist

As Chief Organic Analysis Chemist, Ms. Teal is responsibile for
the operation and supervision of samples requiring analysis by
gas chromatography and gas chromatography mass spectrometry. She
directs the organic preparation/extraction laboratory and
schedules all organic analyses. Ms., Teal! interprets mass
spectral data and assures that the proper quality controls are
carried out with all organic analyses. Her responsibilities also
include methods development and performance of research projects.

EXPERI ENCE 13 Years professional experience
EDUCAT ION University of North Carolina, B.S., Chemistry
RELATED EXPERIENCE

. RESEARCH TRIANGLE INSTITUTE, RESEARCH TRIANGLE
PARK, NC - Analytical Chemist responsible for
identify confirmation, purity determination and
dosage analysis of chemicals and formulations used
In the National Toxicology Program, Duties
included analysis by IR, GC, HPLC, UV/VIS, wet
chemistry, and interpretation of Mass Spectral and
NVMR data. Responsibilities included writing and
compilation of final reports, Standard Operating
Procedures, and protocols for the bioassayers'
laboratories.

. MICHELIN TIRE CORPORATION - Laboratory Supervisor/
Water Specialist for tire manufacturing firm.
Supervised the chemical quality control laboratory
responsible for the testing of raw materials, In-
process and finished products. Later responsible
for the treatment of all water systems in all
Michelin plants in the United States as well as
special projects relating to product
contamination.

. TEXASGULF, INC. - Duties included methods
development relating to flaboratory anatytical
procedures, for phosphate mining operation, which
also included conversion to liquid and dry
fertilizer. Later, supervised the quality control

laboratory for process control and shipment
analysis.

15



TEAM Enwright Laboratories, Inc.

JAMES WESTMORELAND Special Project . Chemist

Mr. Westmoreland is employed as a Special Project Chemist to
serve Clients with priority needs or non-routine analysis. His
responsibilities require that he be cross-trained in many
techniques using a variety of instrumentation. Mr, Westmore!and
is experienced in operating a Gross Ailpha/Beta counter, Liquid
Scintillation Counters, Gas chromatograph, and atomic adsorption
spectrophotometer. He primarily serves Enwright's "mixed wastes"
Clients under the direction of Dr. Hoeffner,

EXPERIENCE 3 Years professional experience
EDUCATION Bob Jones University, B.S., Chemistry
RELATED EXPERIENCE

. E.l. DUPONT, SAVANNAH RIVER PLANT, AIKEN, SC-
Provided anaiyticai support on a hazardous waste
characterization study at the TNX Boneyard site.
Analysis included physical, organic, and metallic
characterizations.

. E.l. DUPONT, SAVANNAH RIVER PLANT, AIKEN, SC-
Performed toxic extraction procedure and
toxicity characteristic l!eaching procedure on
hazardous wastes samples to support a de-listing
petition. Samples contained l[ow-levels of
radioactive uranium.,

. BROOKHAVEN NATIONAL LAB, GLEN FALLS, NYR- Analyzed
cement stabilized radioactive wastes for
hazardous waste characteristics.

. MARTIN MARIETTA, PIKETON, OH - Analyzed low-level
radio active soil and water samples for
herbicides, gross alpha and beta activity, and
metal concentrations.

. CHEM NUCLEAR, BARNWELL, SC - Analyzed groundwater
samples for gross alpha and beta activity, metal
concentrations and tritium by liquid
scintillation,

17



TEAM Enwright Laboratories, Inc.

TAMMY J. CLEVELAND Organics Preparation Technician

As Organics Preparation Technician, Ms. Cleveland is responsible for the
extraction and concentration of samples for organic analysis by gas
chromatography/mass spectrometry. Ms. Cleveland prepares samples for
semivolatile, herbicide, pesticide, and PCB analyses. She also performs the
biochemical oxygen test for numerous compliance studies.

EXPERIENCE 4 Years professional experience
EDUCATION Rutledge College, Nursing Assistant Certificate
RELATED EXPERIENCE

. COMMONWEALTH LABORATORIES, GREENVILLE, SC -

Laboratory technician responsible for a variety of
environmental compliance testing.



TEAM Enwright Environmental Consulting Laboratories, Inc.

LETITIA S. HOLCOMBE : Inorganics Supervisor

M. Holcombe supervises all wet chemistry testing. She cocrdinates
scheduling, training, and problem-solving. Ms. Holcombe performed cCyanide
analyses for this project.

EXPERIENCE 4 Years professional experience
EDUCATION Carson-Newman College, B.A,, Biology
RELATED EXPERIENCE

. PALMETTO HIGH SCHOOL, WILLIAMSTON, SC - Taught biclogy
and physical science.



JULJANA G. LUCERO

Education

BS Degree - General Science, College of Santa Fe, Santa Fe, New Mexico

Experience

Controls for Environmental Pollution, Inc., Santa Fe, New Mexico

Laboratory Technician. Water Quality Laboratory. Perform the following

procedures within inorganic chemistry, microbiology, and instrumenta!
analysis on water, soil, and oil samples. Prepare all types of standards,
reagents, and medias. Handle and use: pH meter, autoclave, LaChat, lon-
Ehromatography, analytical balance, and personal microcomputer. Use all
types of pipets, glassware, reagents, and hazardous liquids and materials.
Follow and recognize all laboratory safety procedures. Calibrate pipets and
machines in proper fashion.



TEAM Natural Resources Laporatory, Inc.

RON KEIL Lab Director
Mr. Keil is the 12b director and head chemist. He supervises or performs all
analyses. Most analyses performed by the lab are for trace elements,

particularly radioisotopes. Mr. Keil performed or supervised all uranium
analyses Tor this project.

EXPERIENCE 18 Years professional experience
EDUCATION Colorado School of Mines, B.S., Chemistry

RELATED EXPERIENCE

. LOS ALAMOS SCIENTIFIC LABORATORY - Analyzed for
plutonium,



TEAM:

ELVIN J. CHAVEZ
LABORATORY TECHNICIAN

Enwright Laboratories, Inc.

EDUCATION:

AAS Degree Water and Waste Water Chemistry, New Mexico State University, Las
Cruces, New Mexico

EXPERIENCE:

Controls for Environmental Pollution, Inc. Santa Fe, New Mexico

Technical Services. Provide technical assistance to clients which includes: advising
on required tests to be performed, pricing information, correct sampling and
preservation, reviewing data with clients and advising of problems concerning
analysis. Reviewing and signing reports, submitting reruns when necessary, run
cation/anion balances using ion data base program and also for computing analytical
data and storage.

In charge of special projects which includes: distribution ratios, cation exchange
capacity, centrifuge moisture, atterburg limits, plasticity and plastic/liquid limits.
Advise clients of proper EPA protocol as well as RCRA hazardous waste
identification, preparation (EP Tox and TCLP) and also of maximum contaminant
levels (MCL) set forth by IBWA, SDWA and State Regulatory Agencies.

Group Leader. Supervised technicians in the laboratory area and assigned duties.
Assisted in solving analytical problems and choosing proper methodology for
analyses performed. Assisted technical services in updating and improving ongoing
methods and also selecting and reviewing new methads. Prepared EPA spikes for
metals, wet chemistry, bacteriology and organic chemistry analysis. Worked closely
with other supervisors in solving methods, equipment failure and other mechanical
and analytical problems. Provided training to laboratory personnel in chemical
analysis, laboratory safety and hazardous sample collection, handiing, storage and
disposal. Reviewed and approved wet chemistry data of work performed by
technicians to check for curve accuracy, internal lab spike accuracy and duplication
of sampies. Prepared annual and quarteriy job evaiuations on subordinates.

Technician. Water Quality Laboratory. Performed the following tests on soil,
vegetation, oil and water samples: pH, total suspended solids, total dissolved solids,
turbidity, chemical oxygen demand, carbonates, bicarbonates, alkalinity, fluoride and
cyanide distillation, which also included making standards, setting up a curve and



analyzing fluoride and cyanide, potentiometrically, specific conductivity, preparing
dilutions and standards to make curve for the fluoride test and analyzing sulfates,
gravimetrically. Other duties inciuded determining hardness, residual chiorine,
ignitability, hexavalent chromium and phenols using spectrophotometer, iodine,
sulfide, sulfite, acidity, oil and grease, color odor and surfactants. Operated lon
Chromatograph, prepared acids and reagents for total dissolved solids, total
suspended solids and slow sulfate tests using metler balance, calibrations of micro
liter pipets, logging data, and making computations. Determined nitrate, nitrite, total
Kjeldah! nitrogen, ammonia, sulfate, and chloride using the Lachat Quick-chem
machine. Performed fieid sampiing for environmentai parameters and coflected data
for air and water quality testing; assisted Receiving Department in sample
preservation; performed sample extractions for organic chemistry using sonic
dismembrator and extractions for PCB parameter; determine total coliform for Bacti
Lab. Determined dry weight, % solids, % moisture and specific gravity in soil and
oil, bromide in H,0, orthophosphate and acetate in H,0 using lon Chromatograph.
Attained certificate of training for hazardous chemicals handling and mining operation
from United States Department of Labor.

Santa Rosa Water Department, Santa Rosa, New Mexico

Assistant Operator. Duties performed included operation of waste water treatment
facility which consisted of primary clarifier, trickling filter plant, settliing basin, contact
chamber, and chlorine injection rooms. Performed daily scrub downs, visual
inspection of equipment and servicing. Sample collection, preservation. Running
residual chlorine and settleable solids and deliver to laboratories for further analysis.




ATTACHMENT

Enwright Laboratories Certifications and Radioactivity License
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» South Carolina Department of Health and Environmental Control
. Parameter Certification

The ENWRIGHT LABORATORIES laboratory has been
evaluated and has demonstrated proficiency in the detection of the following parameters:

CLEAN WATER ACT

METHOD 624 PURGEABLES GC/MS
METHOD 625 BASE/NEUTRALS AND ACIDS GC/MS

LAB 1.D. No.___ 23127

Certificate No.__87050

[ 4
Issued: January 5, 1988 61115!212 ;!D
| Manager

Expires___April 14, 1990 Laboratory Certification Section
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" The - -

South Carolina Depariment of Health and Environmental Controi
Parameter Certification

ENWRIGHT LABORATORIES laboratory has been

evaluated and has demonstrated proficiency in the detection of the following parameters:

SAFE DRINKING WATER ACT

CLEAN WATER ACT

HYDROGEN=-1ON CONCENTRATION (pH)
STANDARD PLATE COUNT
TOTAL COLIFORM BACTERIA (MF)

FLUORIDE
AKRSENIC
BARIUM
CADMIUM
CHROMIUM
LEAD
MERCURY
SELENIIM
SILVER

LAB I.D. No.
Certificate No.
Issued:

Expires

.ARSENIC LEAD

NITRATE - BRUCINE METHOD

COLOR - 110.2 COLORIMETRIC METHOD

PHENOL - 420.1 SPECTROPHOTOMETRIC METHOD
CHLORIDE - MERCURIC NITRATE METHOD
SULFATE - TURBIDIMETRIC METHOD

SULFIDE - IODOMETRIC METHGD

SULFITE - IODOMETRIC METHOD

CYANIDE - SPECTROPHOTOMETRIC METHOD
TOTAL ALKALINITY - TITRIMETRIC METHOD
TOTAL PHOSPHORUS - COLORIMETRIC METHOD
ORTHOPHOSPHATE - COLORIMETRIC METHOD
SPECIFIC CONDUCTANCE

DISSOLVED OXYGEN

AMMONIA-NITROGEN - ELECTRODE METHOD
TOTAL KJELDAHL NITROGEN - TITRATION METHOD
TOTAL DISSOLVED SOLIDS - METHOD 209.B
TOTAL SUSPENDED SOLIDS - METHOD 209~C
TOTAL ORGANIC CARBON - METHOD 415.1
BIOCHEMICAL OXYGEN DEMAND

FECAL COLIFORM BACTERIA (MF)

TRACE METALS ANALYSIS

ALUMINUM COPPER SILVER
ANTIMONY IRON ZINC
CALCIUM

BERYLLIUM
CHROMIUM
CADMIUM
COBALT

23127

MANGANESE
MERCURY
NICKEL
SELENIUM

87050

JULY 30, 1987

MAGNESIUM
POTASSIUM
SODIUM

Lnemo <Dy

APRIL 14, 1990
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SOUTH CAROLINA DEPARTMENT OF HEALTH AND ENVIRONMENTAL CONTROL
' RADIOACTIVE MATERIAL LICENSE

Pursuant to the Atomic Energy and Radiation Control Act, Section 13-7=10 er. seq. of S.C. Code of Laws of 1976, as amended,
and Supplements thereto, and the South Carolina Depanment of Health and Eaviroamental Control Regulation §1-53,
Radioactive Materiai (Title A), and in reliznce on statements and representations heretofore made by the applicant, a licznse i3
hereby issued authonzing the licenses to receive, acquire, possess and transfer radioactive material listed below; and to use

" such radioactive material for the purpase(s) and at the place(s) designated below, This license is subject to all applicabile rules
and regulations of the South Carolina Depantment of Health and Environmental Control now or hereafterin effect and to any
conditions speciiied below. :

LICENSEE 3. License Number

. Name ENwright Laboratories, Inc. 3188

4. Expiration Date
2. Address 104 Tower Drive
P.0. Box 5287 February 28, 1991

Greenville, S.C. 29607

$. Radioactive Materiai 6. Chemical and/or 7. Maximum Radioactivity
(Element and Mass Number) ' Physical Form and/or quantity of ma-
Jerial which licensee may

possess at any one time.

A. Any radioactive A. See Item 8.A. A, See Item 8.A.
‘material with Atomic below - below.
Nos. 1 through 83
B. Nickel 63 "~ B. Sealed source R. 8 millicuries.
(Varian vista Model
- 600000.00)

8. Adthorized Use:

A. As contaminants incidental to water and sludge analysis, not to exceed
‘one millicurie total.

B. To be used in a Varian Vista 6000 gas chromatograph,

Conditions

+ Unless otherwise specified, the authorizeg Place of use is the
licensee's address stated in Item 2 above.

27
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SOUTH CAROLINA DEPARTMENT OF HEALTH AND EN YIROCNMENTAL CONTROL
Radiocactive Materis) License

Supplementary Sheet
388

License Number

Amendment No.

Conditions continued

10.

11.

12.

13-

The licensee shall comply with the provisions of Title A, State of
South Carolina Rules and Requlations for Radiation Control; Part I -
General Provisions; Part ITI — Standards for Protection Against
Radiation; and Part VI - Notices, Instructions, and Reports to Workers:
Inspections.

Radioactive material shall be used by, or under the supervision of:
William E. Tabor or Steve L. Hoeffer.

Unless otherwise specified by specific conditions of this license, the
licensee shall not use radicactive material in or on human beings,
experimental animals, products distributed to the public, or in field
applications where activity is released to the environment,

A. Each sealed Source ‘containing radiocactive material other than
Hydrogen 3, with a half-life greater than thirty days and in any
form other than gas shall be tested for leakage and/or contamina-
tion at intervals not Lo exceed three years. 1In the absence of a
certificate from a transferor indicating that a test has been made
within $ix months prior to the transfer, the sealed source shall
not be put into use until tested.,

‘B.  The Eest shall be capable of detecting the presence of 0.005 micro~

curies -of radicactive material ‘on ‘the test sample. - "The test sample
shall be taken from the sealed Source or from the surfaces of the
device in which the sealed source is permanently mounted or stored
on.which one mig*t expect contamination to accumulate, Records of
leak test results shall be kept in units of microcuries and
maintained for inspection by the Department.

C. If the test reveals the presence of 0.005 microcuries or more of
removable ‘contamination, the Iicensee shall immediately withdraw
the sealed source from use and shall cause it to be decontaminated
and repaired or to be disposed of in accordance with Department
regulations., a report shall be filed within five {5) days of the

5.C. 29201, describing the equipment involved, the test results,
and the corrective action taken.
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SOUTH CAROLINA DEPARTMENT OF HEALTH AND ENVIRONMENTAL CONTROL
. Radioactive Material License
Supplementary Sheet 388

“License Numbier o . =

Amendment No. : Ry

Conditions continued

14, Tests for leakage and/or contamination shall be performed by persons ]
' specifically. authorized by the U.S. Nuclear Regulatory Commission or an
Agreement State to perform such service. ) )

15. In lieu of using the conventional radiation caution colors (magenta or
purple on yellow background) as provided in RHA 3.8.1 of Part III, the
licensee is hereby authorized to label detector cells and cell baths,
containing radioactive material and used in gas chromatography devices,
with conspicuously etched or stamped radiation caution symbols without
a color requirement. . =

16. The licensee shall'perform surveyé of all incoming samples. Records of
these surveys shall be maintained for review by the Department.

.' 7. The licensee shall maintain a current inventory log of all samples
' received. This log shall be maintained for review by the Department.

18. The licensee shall dispose of all radicactive material and contaminated
items :by return to the sample generator.

19. The licensee shall maintain itemized disposal records for review by the
Department. . ) ..

"20. Except as spécifically provided otherwise, the licensee shall possess
and use radioactive material described in Items S5, 6, and 7 of this
license in accordance with statements, representations, and procedures .
contained in application dated November 25, 1985; and letters dated
January .13 and 21, 1986, all signed by William -E. Tabor.

February‘zs, 1986

For the South Caroiina Department

.- * of Issuance of Health and Eavironmental Countrail
. o Vi
29 eyward G. Shealy, tef

Aureau of Radinlaoirat Hanisk
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"SOUTH CARQLINA DEPARTMENT OF HEALTH AND ENVIRONMENTAL CONTROL
. Radioacrive Material License
Supplementary Sheet )
License Number 3188
.Amendment No. 01

EnwrightlLaboratories
104 Tower Drive
Greenville,;South Carcolina 29607

In accordance with letter dated February 21, 1986, signed by william E.
Tabor, S.C. Radicactive Material License No. 388 is hereby AMENDED:

TO CHANGE:

5. Radioactive Material 6. Chemical and/or 7. Maximum Radioactivity
(Element & Mass Number) Physical Form and/or quantity of
- ) material which
licensee may possess
at any one time.

. .1+ Any radiocactive A. Any ‘ A. See Item 8.A. below
material with Atomic
Nos. 1 thru 98

TO CHANGE: B.A. Authorized Use:

A. As contaminants incidental to water, sludge, and chemical analysis not
to exceed 1 millicurie total.

‘TC ADD:  Conditicon 21. -

21. Except for plutonium contained in a medical device designed for
individual human application, no plutonium, regardless of form, shall
be delivered to a carrier for shipment by air transport or transported
in a aircraft by the licensee except in packages the design of which

the U.S. Nuclear Regulatory Commission has specifically approved for
transport of plutonium by air. ,

March 283, 1986

For the Soury Caroiina Departmen:

DHECS12¢11.9n

. © e of lssuance : of Health and Environmentai Contral
30 B?! (4 . - /
! Pgyvard CT Shealy ;
y H
& . | - TTYP nn’D--l.'.l.._:._. e
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SOUTH CAROLINA DEPAR‘IM‘ENT OF HEALTH AND ENVIRONMENTAL CONTROL
. Radioactive ¥laterial License

Supplementary Sheet
License Number 388

04
Amendment No,

Enwright Laboratories, Inc.
Greengate Office Building #5

25 Woods Lake Road

P.O. Box 5287

Greenville, South Carolina 29607

In accordance with letter dated January 21, 1988, signed by Steve L.
Hoeffner, Ph.D., S5.C. Radioactive Material License No. 388 is hereby

AMENDED:

TO CHANGE:
8. Authorized Use:

t A. As contaminants incidental to water and sludge analysis not to exceed
. 10 millicuries total. ’ :

For the South Carolina Desartment
" of Health and Eavirenmeawl Control

.ﬁ-‘\e of lssuance

31

By:

-
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feyward G. Sheal C

q A L)
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APPENDIX D
SampTing Procedures and

Chain of Custody Forms



D.1

300-M Sludge Sampling Procedure



Special Procedure IWT-88-4-1
300-M SLUDGE SAMPLING PROCEDURE

0 Wear the following protective clothing as a minimum:  brown
coveralls {regulated clothing required for Uranium process work},
rubber gloves and safety glasses.

0 Use extreme caution when climbing or descending ladder.

0 Use rope to raise and/or lower equipment and supplies to tank
tops. Do not carry materials when climbing or descending ladders.

EQUIPMENT
0 "STudge Judge" sampler
0 Stainless steel bucket
o Stainless steel funnel
0 40 1-gallon polypropylene jugs
0 Tamper-proof seals |
0 Permanent marking pin
0 Plastic bags and wipes
PROCEDURE

NOTE: A1l sampling to be conducted under guidance of C. A. Langton or J. P.
Harley.

1. Transport equipment to location to be sampled.
2. Place bucket on plastic bag so as to catch potential spills.

3. Assemble "Sludge Judge" sampler. (Note: Five sections are needed for
tanks 7 and 8; three sections are needed for tanks 1-6.)

4. Slowly lower the "Sludge Judge" to the bottom of the tank. Tug firmiy
on the rope as you begin to raise the unit to seat the check valve.

5. Place the bottom end (discharge) of the "Sludge Judge” in the bucket
and drain the sludge from the unit by bumping the pin extending from
the bottom section against the bottom of the bucket.

6. Discharge supernatant from "Sludge Judge" back into the tank being
sampled by bumping the discharge pin against the inside of the tank.



10.

11.

Using a funnel, carefully pour the sample from the bucket into a 1-gal.
polypropylene jug. Note: Bucket 1is to be emptied as needed to
facilitate sampling.

Repeat steps 4 - 7 until one gallon of sample is obtained.

Label jug with tank number and sample location and place tamper-proof
seal on jug top.

Repeat steps 4 - 9 until 2 gallons of sample are obtained from each
sample location for tanks 7 and 8 and at least 1 gallon of sample is
obtained from each sample location for tanks 1 - 6.

Store samples in locked cabinet until transport to SRL using Chain of
Custody records can be made.



D.2 Savannah River Laboratory Notebook Record of 300-M FO06 Sludge
Stabilization



Savannah River Laboratory
Notebook Record

The 300-M F006 sludge collected during April 1988 was first allowed to
settle in 4 liter collection bottles after they were transferred to SRL.
During sampling, a small amount of supernate wastewater was also collected.
After resettling, the supernate was decanted from the original sample
containers and poured into one liter polypropylene bottles, sealed and
labeled with the same number as on the tamper proof seal for the original
collection bottle.

The FO06 sludge in the 4 liter containers was homogenized by stirring with a
spatula and 1000 grams was then removed from each of the 32 bottles {one
from each of the four sample locations in the 8 waste tanks). The pH of the
1000 gram FQ06 sample was adjusted with 50 grams of 50 weight percent Na(OH)
solution in order to achieve a more fluid {pumpable material). The higher
a1ka1inity of the pH adjusted sludge was also found to accelerate the
hydration reactions of the cementitious solids used to solidify the sludge.

The sludge was then stabilized with a mixture of cementitious solids
consisting of portland cement, Newcem (cementitious slag) and Class F fly
ash. Supernate removed from each of the original bottles of waste was added
to the sludge-cementitious solids mixture to achieve a processable waste
form. The amount of supernate added to each 300-M saltstone sample depended
on the viscosity of the F006 sludge-cementitious solids mixture. The
supernate added varied between 5 and 20 percent of the total weight of the
mixture. Only the amount of supernate needed to wet the cementitious
solids and provide for intimate mixing of the waste sludge and dry solids
was added.

300-M saltstone samples were cast into polypropylene bottles for EP and TCLP
testing. The bottles were sealed and labeled with the chain of custody
number from the original waste sample used to make the saltstone. Samples
for total chemical analysis and archive specimens were also prepared in the
same manner. Rheological properties (plastic viscosity and yield point)
were measured for one of the waste forms from each tank sampled.



The 300-M saltstone samples were allowed to set at room temperature in
sealed containers. All samples set within 5 days. The samples were then
cured in the same sealed containers for 28 days prior to being packaged for
shipment to Enwright Laboratories for total analysis, and EP and TCLP
extractions.

The chain of custody for these samples was transferred to Enwright
Laboratory personnel on 7-25-88.
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D.3 Chain of Custody Record for Collection of
300-M Sludge Waste (F006) for Waste
Stabilization and for Off-Site Waste Form Evaluation



Chain of Custody Documentation

The chain of custody documentation contained in this Appendix covers
collection of the waste samples by IWT/SRL personnel and analyses of
stabilized waste by personnel from Enwright Laboratories, Inc. Preparation
of the waste form was conducted by Christine A. Langton and Willie Harley in
Room B106 Building 773A, and chain of custody was maintained throughout the
preparation process and curing period by those individuals. Chain of
custody control for samples submitted to Enwright Laboratories, Inc. is
provided in other documentation.
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APPENDIX E
SALTSTONE DEVELOPMENT FORMULATIONS



Appendix E
300-M Saltstone Development

The overall goals in designing the 300-M saltstone material include: 1}
meet all federal and state requirements for delisting F006 sludge and for
non-hazardous, low-level radioactive waste disposal (see Appendix G for the
DOE Record of Decision concerning low-level waste disposal at the Savannah
River Site); 2) protect the quality of the groundwater at the disposal site
boundary. More specifically, the objective for developing the 300-M
saltstone formulations discussed in this delisting petition were to produce
a cement-based waste form which can be processed as a grout/slurry and
which, upon curing, results in a low-leaching solid.

Mixtures of portland cement, cementitious blast furnace slag {Newcem), and
fiyash and mixtures of portland cement and flyash were tested for
stabilizing F006 sludge currently stored in the 300-M waste tanks. Both
types of mixtures produce a low-leaching solid waste form provided that the
hydration reactions are accelerated by adjusting the pH of the sludge to
greater than 12. Each sample of sludge from Tanks 2, 6, 7, 8 was adjusted
with 50 wt% Na(OH) in a 20:1 ratio by weight. Sludge from Tanks 3, 4 and 5
were adjusted in a ratio of 20:2 wt %. The portland cement-Newcem-flyash
system was selected because it provides the additional feature of in situ
chemical reduction from the thiosulfate and ferric iron in the Newcem.
This same dry solids blend is currently used for Defense Waste
Solidification at the Savannah River Site. This facility is permitted by
SCDHEC as a waste water treatment faci1ity.1

The dry cementitious solids were proportional and preblended prior to mixing
with the 300-M sludge. Supernate from each tank was added to this mixture
to assure wetting of the dry solids and to provide water for hydration
reactions responsible for stabilization. The minimum amount of supernate
necessary to achieve a homogenous grout was added. The proportions for the
300-M saltstone prepared for EP toxicity and TCLP testing are shown in Table
El. Preliminary experiments resulted in the proportions of sludge to
supernate. Etqual amounts of sludge and cementitious solids were added to
the mixtures. This proportioning was selected on the basis of leaching and
heat of hydration measurements.




After casting in polypropylene containers and sealing these containers, the
samples were checked for free standing water and set after 5 and 7 days.
A1l samples set within 5 days, and free water (only observed in saltstone
made tanks 3 and 4) was completely used in hydration reactions within 7
days. After setting, all samples were cured at 40°C which approximates
curing in 55 gallon drums or in the saltstone vaults. After 28 days curing,
EP and TCLP testing was initiated.
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APPENDIX F
ANALYTICAL DATA



F.1 Total, EP Toxicity, and TCLP Data



ENWRIGHT

LABORATORIES
CERTIFICATE OF ANALYSIS

CLIENT: E.I. DuPont De Nemours DATE SAMPLED: 07/25/88
Savannah River Plant )

PROJECT: Saltstone DATE RECEIVED: 07/28/88

LAB CERTIFICATION NO: 23127 DATE REPORTED: 09/23/88

LAB NO.: 88-A441-01 B88-A441-02 88-A441-03 88-A441-04

SAMPLE ID: 1-5E 1-SW 1=NE 1-NW

Total Analysis:

3

Arsenic {mg/kg) <50 <50 <50 <50

Selenium (ug/kg) <250 <250 <250 <250
Mercury (ug/kg) <30 <30 <30 <30
Cadmium (mg/kg) <0.5 <0,5 <0.5 <0.5
Silver (mg/kg) <3 <3 <3 <3
Lead (mg/kg) 70 70 68 80
Barium (mg/kg) 180 - 180 . 150 200
Chromium (mg/kg) 33 32 33 35
Nickel {ma/kg) 1.100 1,100 1,000 1,500
Zinc (mg/kg) 100 85 83 i 95
Uranium (wt?) 1.4 1.4 1.6 1.5
Nitrate Nitrogen 4,000 3,600 4,300 4,000
(mg/kg)

0i1 & Grease (wt?) <0,1 <0.1 <0.1 <0.1
Reactivity

Cyanide (mg/kg) <5 <5 <5 <5
Suifide (mg/kg) — <10 ——— —_——

Ignitability

Flash Point (°C) —_—— —— >90 ——

RN L A s G 5o N

K3 DIUE S I TGN B O
25 Woods Lake Road (29607) * Post Office Box 5287 » Greenville, South Carolina 29606 = (803)235-0707




E.I. DuPont De Nemours
Savannah River Plant - Saitstone
Laboratory Report, Page 2

LAB NO.: 88-A4471-01 88-A441-02 88-A441-03 88-A441-04
SAMPLE 1D: 1-SE 1-SW 1-NE 1-NW
Toxic Extraction Procedure:

Arsenic (ug/1) <50 <50 <50 <50
Selenium (ug/1) <10 <10 <10 <10
Mercury {ug/1) <0.5 <0.5 <0.5 <0.5
Cadmium (mg/1) <0.01 <0.01 <0,01 <0.01
Silver (mg?]) <0,.08 <0.05 <0.05 <0,05
Lead (mg/1) 0.2 0.2 0.2 0.2
Barium (mg/1) - 1.3 1.0 1.7 1.4
Chromium (mg/1) <0.05 <0.05 <0.05 <0,05
Nickel (mg/1) 1.2 1.1 Tl 1.3
Zinc (mg/1) 0.40 0.27 0.25 0.36
Uranium (mg/1) 93 120 110 120
Nitrate Nitrogen (mg/1) 130 100 140 106
LAB NO,: 88-A441-01 88-A441-02 88-A441-03 88-A441-04
SAMPLE 1ID: 1-~SE 1-SW 1-NE 1-NW
Toxic Characteristic Leaching Procedure: (ug/1)

Acrylonitrile <50 <50 <50 <50
Benzene <50 <50 <50 <50
2-Butanol {Isobutanol) <2,000 <2,000 <2,000 <2,000
Carbon Disulfide <100 <100 <100 <100
Carbon Tetrachloride <50 <50 <50 <50
Chliorobenzene <50 <50 <80 <50
Chloroform <50 <50 <50 <50
1,2-Dichlorobenzene <50 <50 <50 <50
1.,4-Dichlorobenzene <50 <50 <50 <50
1,2-Dichloroethane <50 <50 <50 <50
1,1-Dichioroethylene <50 <50 <50 <50
Methylene Chloride <50 <50 <50 <50
Methyl Ethyl Ketone <2,500 <2,500 <2,500 <2,500
Pyridine <2,000 <2,000 <2,000 <2,000
1.1,1,2-Tetrachloroethane <100 <100 <100 <100
1:142,2-Tetrachloroethane <50 <50 <50 <50
Tetrachloroethylene <50 <50 ., <50 <50
Toluene <50 <50 <50 <50
1.1:.1-Trichloroethane <50 <50 <50 <50
1.1,2-Trichloroethane <50 <50 <50 <50
Trichloroethylene <50 <50 <50 <50
Vinyl Chloride <50 <50 <50 <50




. E.I. DuPont De Nemours
Savannah River Plant - Saltstone
Laboratory Report, Page 3

LAB NO.: B8-A441-05 88-A441-06 88-A441-07 88-A441-08
SAMPLE ID: 2-SE 2-SW 2-NE 2-NW
Total Analysis:
Arsenic (mg/kg) <50 <50 <50 <50
Selenium (ug/kg) <250 <250 <250 <250
Mercury (ug/kg) <30 <30 <30 <30
Cadmium (mg/kg) <0.5 <0.5 <0.5 <0.5
Silver (mg/kg) <3 <3 <3 <3
Lead (mg/kg) 67 57 65 60
Barium (mg/kg) 210 180 190 200
Chromium (mg/kg) 41 34 39 39
Nickel (mg/kg) 1,400 1,900 1,700 1,600
Zinc (mg/kg) 84 62 74 75
Uranium {(wtZ) 2.9 2.7 3.1 3.0
Nitrate Nitrogen 5,200 5,300 5,300 5,400
(mg/kq)
011 & Grease (wtZ) <0.1 <0.1 <0.1 <0.1
. Reactivity
Cyanide (mg/kg) <5 <5 <5 <5
Sulfide (mg/kg) —— —_—— <10 ———
Ignitability
Flash Point (°C) —— >90 — ———
Toxic Extraction Procedure:
Arsenic (ug/1) <50 <50 <50 <50
Selenium (ug/1) <10 <10 <10 <10
Mercury (ug/1) <0.5 <0.5 <0.5 <0.5
Cadmium (mg/1) <0.01 <0.01 <0.01 <0.01
Silver (mg/1) <0.05 <0,05 <0,05 <0.05
Lead (mg/1) 0.3 0.3 0.3 0.3
Barium (mg/1) 1.9 1.7 1.6 1.1
Chromium (mg/1) <0.05 <0.05 <0.05 <0.05
Nickel (mg/1) 0.62 0.57 0.58 - 0.30
Zinc (mg/1) 0.17 0.22 . 0.20 0.16
Uranium (mg/1) 280 250 270 110
Nitrate Nitrogen (mg/1) 170 150 130 194




E.I. DuPont De Nemours

Savannah River Plant - Saltstone

Laboratory Report, Page 4

LAB NO.: 88-A441-05 B88-A441-06 B88-A441-07 88-A441-08
SAMPLE ID: 2-SE 2-5W 2-NE 2-Nu
Toxic Characteristic Leaching Procedure: {ug/1)

Acrylonitrile <50 <50 <50 <50
Benzene : <50 <50 <50 <50
2-Butanol (Isobutanol) <2,000 <2,000 <2,000 <2,000
Carbon Disulfide <100 <100 <100 <100
Carbon Tetrachloride <50 <50 <50 <50
Chlorobenzene <50 <50 <50 <50
Chloroform <50 <50 <50 <50
1,2-Dichlorobenzene <50 <50 <50 <50
1.4-Dichliorobenzene <50 <50 <50 <50
1,2-Dichloroethane <50 <50 <50 <50
1.1-Dichlorcethylene <50 <50 <50 <50
Methylene Chloride <50 <50 <50 <50
Methyl Ethyl Ketone <2,500 <2,500 <2,500 <2,500
Pyridine <2,000 "<2,000 <2,000 <2,000
1,1,1,2-Tetrachloroethane <100 <100 <100 <100
1,1,2,2-Tetrachloroethane <50 <50 <50 <50
Tetrachloroethylene <50 <50 <50 <50
Toluene <50 <50 <50 <50
1,1.1-Trichloroethane <50 <50 <50 <50
1.1,2-Trichloroethane <50 <50 <50 <50
Trichloroethyliene <50 <50 <50 <50
‘Vinyl Chloride <50 <50 <50 <50



. E.1. DuPont De Nemours
Savannah River Plant - Saltstone
Laboratory Report, Page 5

LAB NO.: B8-A441-09 88-A441-10 88-A441-11 88-A441-12
SAMPLE 1D: 3-5¢t 3-SW 3-NE 3-NW

Total Analysis:

Arsenic (mg/kg) <50 <50 <50 <50
Selenium (ug/kg) <250 <250 <250 <250
Mercury (ug/kg) <30 <30 <30 <30
Cadmium (mg/kg) <0.5 <0.5 <0.5 <0.5
Silver (mg/kg) <3 <3 <3 <3
Lead (mg/kg) 40 45 45 43
Barjum (mg/kg) 150 230 250 230
Chromium (mg/kg) 31 34 33 28
Nickel (mg/kg) 290 240 240 230
Zinc (mg/kg) 63 64 62 74
Uranium (wtZ) 0.32 0.35 0.30 0.30
Nitrate Nitrogen 2,500 2,300 2,000 2,300
(mg/kg) , .
0il & Grease (wtZ) <0.1 <0.1 <0.1 <0.1
. Reactivity

Cyanide (mg/kg) <5 <5 <5 <5
Sulfide (mg/kg) —_—— <10 —— —_—

Ignitability

Flash Point (°C) —_—— >90 ——— ' ———

Toxic Extraction Procedure:

Arsenic (ug/1) <50 <50 <50 <50
Selenfum (ug/1) <10 <10 <10 <10
Mercury (ug/1) <0.5 <0.5 <0,5 <0.5
Cadmium (mg/1) <0,01 <0.01 <0.01 <0.01
Silver (mg/1) <0.05 <0.05 <0.05 <0.05
Lead {mg/1) 0.3 0.2 0.3 0.3
Barium (mg/1) 2.6 2.7 1.5 2.0
Chromium (mg/1) <0.05 <0.05 <0.05 <0,05
Nickel (mg/1) 0.95 1.0 0.81 0.77
Zine (mg/1) 0.29 0.27 . 0,33 0.11
Uranium (mg/1) 59 17 12 3.8
Nitrate Nitrogen (mg/1) 70 70 73 81
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LAB NO.: 88-A441-09 88-A441-10 88-A441-11 88-A441-12
SAMPLE ID: 3-SE 3-SW 3-NE 3-NW
Toxic Characteristic Leaching Procedure: (ug/1)

Acrylonitrile <50 <50 <50 <50
Benzene <50 <50 <50 <50
2-Butanol (Isobutanol) <2,000 <2,000 <2,000 <2,000
Carbon Disulfide <100 <100 <100 <100
Carbon Tetrachloride <50 <50 <50 <50
Chlorobenzene <50 <50 <50 <50
Chloroform <50 <50 <50 <50
1,2-Dichlorcocbenzene <50 <50 <50 <50
1,4-Dichlorobenzene <50 <50 <50 <50 |
1.2-Dichloroethane <50 <50 <50 <50
1,1-Dichloroethylene <50 <50 <50 <50
Methylene Chloride <50 <50 <50 <50
Methyl Ethyl Ketone <2,500 <2,500 <2,500 <2,500
Pyridine <2,000 <2,000 <2,000 <2,000
1,1,1,2-Tetrachlorcethane <100 <100 <700 <100
1,1,2,2=-Tetrachloroethane <50 <50 <50 <50
Tetrachlorcethyliene <50 <50 <50 <50
Toluene <50 <50 <50 <50
1¢141=-Trichloroethane <50 <50 <50 <50
1,1.2-Trichloroethane <50 <50 <50 <50
Trichloroethylene <50 <50 <50 <50
Vinyl Chloride <50 <50 <50 <50
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(mg/1)

LAB NO.: 88-A441-13 88-A441-14 88-A441-15 88-A441-16
SAMPLE ID: 4-SE 4-SW 4-NE 4-NW
Total Analysis:
Arsenic (mg/kg) <50 <50 <50 <50
Selenium (u <250 <250 <250 <250
Mercury (ug?k <30 <30 <30 <30
Cadmium (mg/ kg <0.5 <0,5 <0.5 <0.5
Silver (mg/kg) <3 <3 <3 <3
Lead (mg/kg) 55 50 a7 50
Barium (mg/kg) 210 260 210 230
Chromium (mg/kg) 36 37 29 32
Nickel (mg/kg) 790 750 790
Zinc (mg/kg) 43 38 57 57
Uranium (wtZ) 1.2 1.1 1.3 1.3
Nitrate Nitrogen 7,300 7,100 6,300 5,100
(mg/kg)
01l & Grease (wtZ) <0.1 <0.1 <0.1 <0.1
Reactivity
Cyanide (mg/kg) <5 . <5 <5 <5
Sulfide (mg/kg) -—— <10 -——— ————
Jgnitability
Flash Point (°C) —— >90 —_—— ———
Toxic Extraction Procedure:
Arsenic (ug/1) <50 <50 <50 <50
Selenium (ug/1) <10 <10 <10 <10
Mercury (ug/1) <0.5 <0.5 <0.5 <0.5
Cadmium (mg/1) <0.0" <0.01 <0.01 <0.01
Silver (mg/1) <0.05 <0.05 <0.05 <0,0%
Lead (mg/1) 0.3 0.3 0.3 0.3
Bartum {mg/1) 16 1.7 1.8 1.5
Chromium (mg/1) <0,05 <0.05 <0.05 <0.05
Nickel (mg/1) 2.5 2.3 1.8 1.6
Zinc (mg/1) 0.11 0.13 0.17 0.25
Uranium (mg/1) 44 43 36 51
Nitrate Nitrogen 198 208 203 155
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LAB NO.: ' 88-A441-13 B8B-A441-14 88-A441-15 88-A441-16
SAMPLE 1ID: 4-5E 4-SW 4-NE 4-NW
Toxic Characteristic Leaching Procedure: (ug/1)

Acrylonitrile <50 <50 <50 <50
Benzene <50 <50 <50 <50
2-Butanol (Isobutanol) <2,000 <2,000 <2,000 <2,000
Carbon Disulfide <100 <100 <100 <100
Carbon Tetrachloride <50 <50 <50 <50
Chlorobenzene <50 <50 <50 <50
Chloroform <50 <50 <50 <50
1.2-Dichiorobenzene <50 <50 <50 <50
1.4-0ichlorobenzene <50 <50 <50 <50
1.2-Dichlorvethane <50 <50 <50 <50
1,1-Dichioroethylene <50 <50 <50 <50
Methylene Chloride <50 <50 <50 <50
Methyl Ethyl Ketone <2,500 <2,500 <2,500 <2,500
Pyridine <2,000 <2,000 <2,000 - <2,000
1,1,1,2-Tetrachloroethane <100 <100 <100 <100
1,1,2,2-Tetrachloroethane <50 <50 <50 <50
Tetrachloroethylene <50 <50 <50 <50
Toluene <50 <50 <50 <50
1,1, 1-Trichloroethane <50 <50 <50 <50
141,2-Trichloroethane <50 <50 <50 <50
Trichloroethylene <50 <50 <50 <50
Vinyl Chloride <50 <50 <50 <50
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LAB NO.:
SAMPLE 1D:

Total Analysis:

Arsenic (mg/kg)
Selenium (ug/kg)
Mercury (ug/kg)
Cadmium (mg/kg)
Silver (mg/kg)
Lead (mg/kg)
Barium (mg/kg)
Chromium (mg/kg)
Nickel (mg/kg)
Zinc {mg/kg)
Uranium (wt?)
Nitrate Nitrogen
(mg/kg)
0i1 & Grease (wtZ)

Reactivity

Cyanide (mg/kg)
Sulfide {mg/kg)

Ignitability
Flash Point (°C)

Toxjc Extraction Procedure:

Arsenic (ug/1)
Selenium (ug/1)
Mercury (ug/1)
Cadmium (mg/1)
Silver (mg/1)
Lead (mg/1)
Barium (mg/1)
Chromium (mg/1)
Nickel (mg/1)
Zinc (mg/1)
Uranium (mg/1)

88-A441-17 88-A441-18 B88-A441-19 B88-A441-20
5-SE 5-SW 5-NE 5-NW
<50 <50 <50 <50
<250 <250 <250 <250
<30 <30 <30 <30
<0.5 <0.5 <0.5 <0.5
<3 <3 <3 3
62 60 55 62
270 260 270 300
46 45 46 42
1.300 1,200 1,400 1,400
71 78 73 85
1.2 1.1 1.0 1.1
3,300 3,000 3,900 2,900
<0.1 <0.,1 <0.1 <0.1
<5 <5 <5 <5
_—— ———— <10 _——
—— >90 ——— —_———
<50 <50 <50 <50
<10 <10 <10 <10
<0.5 <0.5 <0.5 <0.5
<0.01 <0.01 <0.01 <0.01
<0,05 <0.05 <0.05 <0,05
0.2 0.2 0.2 0.2
1.1 0.9 0.8 1.3
<0.05 <0.05 <0.05 <0,05
0.72 0.72 0.74 0.70
0.23 0.25 0.27 0.31
82 76 75 7117
56 71 56

Nitrate Nitrogen (mg/1) 71
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LAB NO.: 88-A441-17 88-A441-18 B88-A441-19 88-A4471-20
SAMPLE ID: 5-SE 5-SW 5-NE 5-NW
Toxic Characteristic Leaching Procedure: (ug/1)

Acrylonitrile ‘ <50 <50 <50 <50
Benzene <50 <50 <50 <50
2-Butanol {Isobutanol) <2,000 <2,000 <2,000 <2,000
Carbon Disulfide <100 <100 <100 <100
Carbon Tetrachloride <50 <50 <50 <50
Chlorobenzene <50 <50 <50 <50
Chloroform <50 <50 <50 <50
1,2-Dichlorobenzene <50 <50 <50 <50
1,4-Dichlorobenzene <50 <50 <50 <50
1,2-Dichloroethane <50 <50 <50 <50
1.1-Dichloroethylene <50 <50 <50 <50
Methylene Chloride <50 <50 <50 <50
Methyl Ethyl Ketone <2, 500 <2,500 <2,500 <2,500
Pyridine <2,000 <2,000 <2,000 <2,000
1,1,1,2-Tetrachloroethane <100 <100 <100 <100
1,1,2,2-Tetrachlioroethane <50 <50 <50 <50
Tetrachloroethylene <50 <50 <50 <50
Toluene <50 <50 <50 <50
1.1,1-Trichlorocethane <50 <50 <50 <50
1.1.,2-Trichloroethane <50 <50 <50 <50
Trichloroethylene <50 <50 <50 <50
Vinyl Chloride <50 <50 <50 <50
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LAB NO.:
SAMPLE 1D:

Total Analysis:

Arsenic (mg/kg)
Selenium (ug/kg)
Mercury (ug/kg)
Cadmium (mg/kg)
Silver (mg/kg)
Lead (mg/kg)
Barium (mg/kg)
Chromium (mg/kg)
Nickel (mg/kg)
Zinc (mg/kg)
Uranium (wt?)
Nitrate Nitrogen
(mg/kg)

041 & Grease (wtZ)

Reactivity

Cyanide (mg/kg)
Sulfide (mg/kg)

Ignitability

Flash Point (°C)

Toxic Extraction

Arsenic (ug/1)
Selenium (ug/1)
Mercury (ug/1)
Cadmium (mg/1)
Silver (mg/1)
Lead (mg/1)
Barium (mg/1)
Chromium (mg/1)
Nickel (mg/1)
Zinc (mg/1)
Uranium (mg/1)
Nitrate Nitrogen
(mg/1)

Page 11
88-A441-21 88-A441-22 88-A441-23 B88-A441-24
6-SE 6-5W 6-NE 6-NW
<50 <50 <50 <50
<250 <250 <250 <250
<30 <30 <30 <30
<0.5 <0.5 <0.5 <0.5
3 3 <3 <3
55 55 55 55
150 180 200 210
35 30 30 37
T.300 1,200 1.200 1,300
63 54 55 74
1.5 1.5 1.5 1.3
4,000 3,700 3,700 4,100
<0.1 <0.1 <0.1 <0.1
<5 <5 <5 <5
———— <10 —— —_——
——— >90 —_—— —_——
Procedure:
<50 <50 <50 <50
<10 <10 <10 <10
<0.5 <0.5 <0.5 <0.5
<0.01 <0.01 <0.01 <0.01
<0.05 <0.05 <0.05 <0.05
0.3 0.3 0.3 0.3
1.5 7.5 1.4 1.3
<D.05 <0.05 <0.05 <0.05
1.2 1.2 1.4 1.3
0.20 0.20 0.17 0.17
110 110 110 90
155 128 128 155
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LAB NO.: 88-A441-21 B8B8-A441-22 88-A441-23 B8-A441-24
SAMPLE 1D: 6-SE 6-5W 6-NE 6-NW
Toxic Characteristic Leaching Procedure: (ug/1)

Acrylonitrile _ <50 <50 <50 <50
Benzene <50 <50 <50 <50
2-Butanol {(Isobutanol) <«2,000 <2,000 <2,000 <2,000
Carbon Disulfide <100 <100 <100 <100
Carbon Tetrachloride <50 <50 <50 <50
Chlorobenzene <50 <50 <50 <50
Chlioroform <50 <50 <50 <50
1,2-Dichlorobenzene <50 <50 <50 <50
1,4-Dichlorobenzene <50 <50 <50 <50
1.2-Dichloroethane <50 <50 <50 <50
1.1-Dichloroethylene <50 <50 <50 <50
Methylene Chloride <50 <50 <50 <50
Methyl Ethyl Ketone <2,500 <2,500 <2,500 <2,500
Pyridine <2,000 <2,000 <2,000 <2, 000
1,1.1.,2-Tetrachloroethane <100 <100 <100 <100
1,1,2,2-Tetrachloroethane <50 <5h0 <50 <50
Tetrachloroethylene <50 <50 <50 <50
Toluene <50 <50 <50 <50
1,1,1-Trichloroethane <50 <50 <50 <50
1.1,2-Trichloroethane <50 <50 <50 <50
Trichloroethylene <50 <50 <50 <50
Vinyl Chloride <50 <50 <50 <50
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LAB NO.: 88-A441-25 B88-A441-26 88-A441-27 88-A441-28
SAMPLE 1ID: 7-SE 7-SW 7-NE 7-NW
Total Analysis:
Arsenic (mg/kg) <50 <50 <50 <50
Selenium (ug/kg) <250 <250 <250 <250
Mercury (ug/kg) <30 <30 <30 <30
Cadmium (mg/kg) <0.5 <0.5 <0.5 <0.5
Silver (mg/kg) <3 <3 <3 <3
Lead {(mg/kg) 50 40 40 50
Barium (mg/kg) 230 170 211 230
Chromium (mg/kg) 38 34 36 37
Nickel (mg/kg) 1,900 1,300 2,100 2,100
Zinc (mg/kg) 51 87 53 52
Uranium {wt?%) 0.46 0.42 0.66 0.57
Nitrate Nitrogen 5,300 6,700 6,300 5,600
(mg/kg)
0i1 & Grease (wtZ) <0.1 <0.1 <0.1 <0.1
Reactivity
Cyanide (mg/kg) <10 #* <10 * <5 <5
Sulfide (mg/kg) ——— —_—— <10 ————
ITgnitability
Flash Point (°C) -—— >90 —-— -——
TJoxic Extraction Procedure:
Arsenic (ug/1) " <50 <50 <50 <50
Selenium (ug/1) <10 <10 <10 <10
Mercury (ug/1) <0.5 <0.5 <0.5 <0.5
Cadmium (mg/1) <0.01 <0.01 <0.01 <0,01
Silver (mg/1) <0.05 <0.05 <0.05 <0.05
Lead (mg/1) 0.3 0.3 0.3 0.3
Barium (mg/1) Ta2 1.3 1.2 1.0
Chromium (mg/1) <0,05 <0.05 <0.05 <0.05
Nickel (mg/1) 2.0 1.5 1.7 1.9
Zinc {(mg/1) 0.10 0.16 0.14 0.15
Uranium (mg/1) 33 26 42 33
Nitrate Nitrogen 181 165 165 159
(mg/1)
* Matrix interference on these samples.
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LAB NO.: - . 88-A4471-25 BB8-A441-26 88-A441-27 88~-A441-28
SAMPLE 1ID: 7-SE 7-SW 7-NE 7-NW
Toxic Characteristic Leaching Procedure: (ug/1)

Acrylonitrile A <50 <50 <50 <50
Benzene <50 <50 <50 <50
2-Butanol (Isobutanol) <2,000 <2,000 <2,000 <2,000
Carbon Disulfide <100 <100 <100 <100
Carbon Tetrachloride <50 <50 <50 <50
Chlorobenzene <50 <50 <50 <50
Chioroform <50 <50 <50 <50
t.2-Dichlorobenzene <50 <50 <50 <50
1,4-Dichlorobenzene <50 <50 <50 <50
Y.2-Dichloroethane <50 <50 <50 <50
1,1-Dichlorcethylene . <50 <50 <50 <50
Methylene Chloride <50 <50 <50 <50
Methyl Ethyl Ketone <2,500 <2,500 <2,500 <2,500
Pyridine <2,000 «<2,000 <2,000 <2,000
1.1,1,2-Tetrachioroethane <100 <100 <100 <100
1,1,2,2-Tetrachloroethane <50 <50 <50 <50
Tetrachloroethylene <50 <50 <50 <50
Toluene <50 <50 <50 <50
1.,1,1-Trichlorocethane <50 <50 <50 <50
1,1,2-Trichloroethane <50 <50 <50 <50
Trichloroethylene <50 <50 <50 <50
Vinyl Chloride <50 <50 <50 <50



. E.I. DuPont De Nemours
Savannah River Plant - Saltstone
Laboratory Report, Page 15

LAB NO.: 88-A441-29 88-A441-30 88-A441-31 88-A441-32
SAMPLE 1D: 8-SE 8-SH 8-NE 8-NW

Total Analysis:

Arsenic {mg/kg) _ <50 <50 <50 <50
Selenium (ug/kg) <250 <250 <250 <250
Mercury {ug/kg) <30 <30 <30 <30
Cadmium (mg/kg) <0.5 <0.5 <0.5 <0.5
Silver (mg/kg) <3 <3 <3 <3
Lead (mg/kg) 40 35 40 40
Barium (mg/kg) 210 180 180 170
Chromium (mg/kg) 35 29 35 40
Nickel (mg/kg) 900 540 1,300 930
Zinc (mg/kg) 54 48 64 56
Uranium (wtZ) 1.4 1.3 1.4 1.3
Nitrate Nitrogen
(mg/kg) |
0il & Grease (wt%) <0.1 <0.1 <0.1 <0.1

. Reactivity

Cyanide (mg/kg) <5 <5 <10 * <5
Sulfide (mg/kg) —_—— —_—— —_—— <10
Ignitability

Flash Point (°C) —_—— >90 ——— ————
Toxjc Extraction Procedure:

Arsenic (ug/1) <50 <50 <50 <50
Selenium (ug/1) <10 <10 <10 <10
Mercury (ug/1) <0.5 <0.5 <0.5 <0.5
Cadmium {(mg/1) <0.01 <0.01 <0.01 <0.01
Silver {(mg/1) <0,05 <0.05 <0,.05 <0.05
Lead (mg/1) 0.3 0.3 0.2 0.2
Barium (mg/1) 1.1 2.4 1.3 1.9
Chromium (mg/1) <(.05 <0,05 <0.05 <0.05
Nickel {mg/1) 1.7 1.8 2.0 1.2
Zinc (mg/1) 0.20 0.14 . 0.13 0.16
Uranium (mg/1) 56 57 55 63
Nitrate Nitrogen 170 180 180 160

(mg/1)

*

Matrix interference on this sample.
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LAB NO.: 88-A441-29 88-A441-30 88-A441-31 88-A441-32
SAMPLE 1ID: 8-SE 8-5W 8-NE 8-NW
Toxic Characteristic Leaching Procedure: (ug/1)

Acrylonitrile _ <50 <50 <50 <50
Benzene <50 <50 <50 <50
2-Butanol (Isobutanol) <2,000 <2,000 <2,000 <2,000
Carbon Disulfide <100 <100 <100 <100
Carbon Tetrachloride <50 <50 <50 <50
Chlorobenzene <50 <50 <50 <50
Chloroform <50 <50 <50 <50
1.,2-Dichliorobenzene <50 <50 <50 <50
1.4-Dichlorobenzene <50 <50 <50 <50
1,2-Dichloroethane <50 <50 <50 <50
1,1=Dichloroethylene <50 <50 <50 <50
Methylene Chloride <50 <50 <50 <50
Methyl Ethyl Ketone <2,500 <2,500 <2,500 <2,500
Pyridine <2,000 - <2,000 <2,000 <2,000
1.,1.1,2-Tetrachloroethane <100 <100 <100 <100
1.1.,2,2-Tetrachloroethane <50 <50 <50 <50
Tetrachloroethylene <50 <50 <50 <50
Toluene <50 <50 <50 <50
1,1.,1-Trichloroethane <50 <50 <50 <50
1,1,2-Trichloroethane <50 <50 <50 <50
Trichlorcethylene <50 <50 <50 <50
Vinyl Chloride <50 <50 <50 <50



ENWRIGHT

LABORATORTIES

CERTIFICATE OF ANALYSIS

-

CLIENT: E.I. DuPont de Nemours DATE RECEIVED: 07/29/88
PROJECT: Saltstone DATE REPORTED: 03/30/89
LAB CERTIFICATION NO: 23127 DATE AUTHORIZED: 01/30/89
LAB NO.: 88-4441-01 88-A441-02 88-A441-03 88-A441-04
SAMPLE ID: 1-SE 1-SW 1-NE 1-NW
Parameters:

Total Lithium 0.4 0.4 0.4 0.4
Total Characteristic Leaching Procedure:

Freon (ug/1) <50 <50 <50 <50

LAB NO.: 88-4441-05 88-4441-06 88-A441-.07 88-A441-08
SAMPLE ID: 2-SE 2-SW S-NE 2-NW
Parameters: ;

Total Lithium 0.4 0.4 0.4 0.4
Total Characteristic Leaching Procedure:

Freon (ug/1) <50 <50 <50 <50
LAB NO.: 88-A441-09 88-A441-10 B88-A441-11 B8B-A441-12
SAMPLE ID: 3-SE 3-SW 3-NE 3-NW
Parameters:

Total Lithium 0.4 0.5 0.5 0.5
Total Characteristic Leaching Procedure:

Freon (ug/1) <50 <50 <50 <50

ARSI O NI DL B SIS GRENIBER CRLOLANE T RUOLLE

25 Woods Lake Road (29607) » Post Office Box 5287 » Greenville, South Carolina 29606 « (803)235-0707
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Nemours

LAB NO.: 88-A4241-13 88-A441-14 B88-A441-15 88-A441-16
SAMPLE ID: 4-SE 4-SW 4-NE 4—NW
Parameters:

Total Lithium 0.4 0.5 0.4 0.4
Total Characteristic Leaching Procedure:

Freon (ug/1) <50 <50 <50 <50
LAB NO.: 88-4441-17 88-A441-18 BB8-A441-19 88-4441-20
SAMPLE ID: 5-SE 5—-SW 5-NE 5-NW
Parameters:

Total Lithium 0.6 0.6 0.6 0.6
Total Characteristic Leaching Procedure:

Freon (ug/1l) <50 <50 <50 <50
LAB NO.: 88-A441-21 88-A441-22 88-A441-23 88-A441-24
SAMPLE ID: 6-SE 6-SW 6-NE 6-NW

"farameters:

Total Lithium 0.4 0.4 0.4 0.4
Total Characteristic Leaching Procedure:

Freon (ug/1) <50 <50 <50 <50
LAB NO.: 88-A441-25 88-A441-26 88-A441-27 88-A441-28
SAMPLE ID: 7-SE 7-8W 7-NE 7-NW
Parameters:

Total Lithium 0.5 0.4 0.4 0.4
Total Characteristic Leaching Procedure:

Freon (ug/1) <50 <50 <50 <50
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LAB NO.: 88~A4L41-29 8B8-A441-30 88-A441-31 88~A441-32
SAMPLE 1ID: 8-SE 8-8W B-NE 8-NW
Parameters:

Total Lithium 0.4 0.4 0.4 0.4
Toﬁal Characteristic Leaching Procedure:

Freon (ug/1) <50 <50 <50 <50
LAB NO.: 88-A441-01 88-A441-02 88-A441-03 88-A441-04
SAMPLE ID: ¥ TC-1 TC-2 TC-3 TC-4
Total Characteristic Leaching Procedure:

Arsenic (ug/l) 110 76 91 82

Selenium (ug/1l) <50 <50 <50 <50

Mercury (ug/1l) <0.5 0.5 <0.5 0.5

Lead <0.1 <0,1 <0.1 <0.1

Silver 0.04 . 0,02 <0,01 0.02

Chromium <0,05 <0.05 <0.05 <0.05

Barium 0.2 0.1 0.3 0.2

Cadmium <0.01 <0.01. <0.01 <0.01

Nickel 0.13 0.06 0.03 0.27

Zinc <0.01 <0.01 <0,01 £0.01

Uranium 51 220 5.3 23
LAB NO.: 88-A441-05 88-A441-06 88-A441-07 88-A441-08
SAMPLE ID: * TC-5 TC~-6 TC=7 TC-8
Total Characteristic Leaching Procedure:

Arsenic (ug/1l) 66 97 80 81

Selenium (ug/l) <50 <50 <50 <50

Mercury (ug/1) <0.5 <0.5 <0.5 <0.5

Lead £0.1 <0.1 <0.1 <0,1

Silver 0.02 0.03 <0.01 <0.01

Chromium <0,05 <0.05 <0.05 <0.05

Barium 0.3 0.4 0.5 0.3

Cadmium <0.01 <0.01 <0.01 <0.01

Nickel 0.09 0.33 0.78 0.81

Zinc <0.01 <0.01 <0.01 <0.01

Uranium 18 43 10 11

¥ TC = Tank Composite
*¥ From scan of stored data.
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The above results are reported in milligrams per liter unless
otherwise noted,.

Analytical methods are those approved by the U.S. Environmental
Protection Agency.

Respectfully submitted,
ENWRIGHT LABORATORIES, INC.

fud )i T2 2oen

Charles H. Reece, Ph.D.
Laboratory Manager

kghb
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CERTIFICATE OF ANALYSIS
QUALITY CONTROL DATA

CLIENT: E.I. DuPont De Nemours DATE SAMPLED: 07/25/88
Savannah River Plant

PROJECT: Saltstone Quality Control DATE RECEIVED: 07/28/88

LAB CERTIFICATION NO: 23127 DATE REPORTED: 10/27/88

PARAMETER - ARSENIC

LAB NO,: Initial Result Duplicate Z Recovery

Total Analysis (mg/kg)

88-A441-10 . . <50 <50 104
88-A441-16 <50 <50 113
88-A441-19 <50 <50 96
88-A441-21 : <50 <50 104
88-A441-22 <50 <50 105
88-A441-24 <50 <50 100

Toxic Extraction Procedure (ug/1)

88-A441-13 <50 <50 110
88-A441-18 <50 <50 112
88-A441-31 <50 <50 88
88-A441-02 <50 <50 86
88-A441-05 <50 <50 92
88-A441-09 <50 <50 87
88-A441-14 <50 <50 86
88-A441-17 <50 <50 101

Multiple Extraction Procedure (ug/1)

88-A441-32 - §2 <50 <50 100

Nl Z D ESS TITGTUNEE CCOINTT.TRTO L E
25 Woods Lake Road (29607) Post Office Box 5287 + Greenville, South Carolina 29606 « (803)235-0707
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PARAMETER - BARIUM

LAB NO,: Initial Result Duplicate % Recovery

Total Analysis (mg/kg)

88-A441-29 210 160 82
88-A441-30 180 180 107
88-A441-31 190 190 106

Toxic Extraction Procedure (mg/1)

B88-A441-21 1.5 1.5 ag

B88-A441-22 1.5 1.4 102

B8-A441-23 1.4 1.3 109

88-A441-24 1.3 1.3 120

Multiple Extraction Procedure (mg/1)

88-A441-08 - #1 ' <(.1 <0.1 104
88-A441-01 - #2 <0.1 <0.1 115
88-A441-01 - #3 <0.1 <0.1 106
88-A441-01 - #4 <0.1 <0.1 115
88-A441-20 -~ §6 <0.1 <0.1 99
88-A441-20 - #8 <0.1 <0.1 98
88-A441-11 ~ #9 <0.1 <0.1 101
88-A441-32 - #9 <0.1 <0.1 106
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PARAMETER - CADMIUM

LAB NO,: Initial Result Duplicate % Recovery

Total Analysis (mg/kg)

88-A441-02 <0.5 <0.,5 97
88-A441-05 <0.5 <0.5 ' 99
88-A441-14 <0.5 <0.5 99

Toxic Extraction Procedure (mg/1)

88-A441-10 ' <0.01 <0,01 95
88-A441-20 <0,01 <0.01 87
88-A441-30 <0.01 <0.01 107

Multiple Extraction Procedure (mg/1)

88-A441-24 - #1 <0,01 <0,01 112
88-A441-08 ~ #2 <0.01 <0,01 115
88-A441-08 -~ #4 <0.01 <0.01 111
88-A441-11 -~ #4 <0, 01 <0.01 110
88-A441-20 - #5 <0.07 <0.01 101
88-A441-08 -~ #6 <0.01 <0.01 103
88-A441~-01 - #8 <0.01 <0.01 109
88-A441-28 - #8 <0.01 <0.01 112
88-A441-32 - #9 <0.01 <0,01 110
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PARAMETER - CHROMIUM

LAB NO,: Initial Result Duplicate Z Recovery

Total Analysis (mg/kg)

88-A441-01 33 33 117
88-A441-11 33 .32 119
88-A441-15 29 29 117
88-A441-17 46 48 116
BB8-A441-23 30 30 119
88-A441-32 40 38 120

Multiple Extraction Procedure (mg/1)

88-A441-32 - #1 <0.05 <0.05 116
88-A441-28 - #2 <0.05 <0.05 116
88-A441-24 - #3 . <0,05 <0.05 115
88-A441-08 - #4 <0.05 <0.05 118
88-A441-11 - #5 <0,05 <0.05 117
88-A441-16 - #6 <0,05 <0.05 116
88-A441-01 - #7 <0.05 <0.05 117
88-A441-24 - #8 <0.05 <0.05 118
88-A441-01 - #9 <0,05 <0.05 116
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PARAMETER - LEAD

LAB NO,: Initial Result Duplicate Z Recovery

Total Analysis (mg/kg)

88-A441-06 57 57 100
88-A441-10 45 45 100
88-A441-13 55 55 106
88-A441-20 62 62 104
88-A441-26 40 40 105
88-A441-30 35 35 103

Toxic Extraction Procedure (mg/1)

88-A441-07 0.3 0.3 102
88-A441-12 0.3 0.3 100
88-A441-21 0.3 0.3 101
88-A441-26 0.3 0.2 101
Multiple Extraction Procedure (mg/1)

88-A441-28 - #1 <0.1 <0.1 106
88-A441-01 - £#5 <0.1 <0.1 104
88-A441-08 ~ #6 <0.1 <0.1 105
88-A441-11 - #7 <0.1 <0.1 106
88-A441-16 - #8 <0.1 <0.1 108
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PARAMETER - MERCURY

LAB NO.: Initial Result Duplicate 2% Recovery

Total Analysis (ug/kg)

88-A441-04 <200 <200 95
88-A441-06 <200 <200 118
88-A441-10 <200 <200 117
Toxic Extraction Procedure (ug/1)

88-A441-01 <0.5 <0.5 126
88-A441-11 <0.5 <0.5 124
88-A441-21 <0.5 <0.5 112
Multiple Extraction Procedure (ug/1)

88-A441-28 - #7 <0.5 <0.5 110
88-A441-28 -~ #4 <0.5 <0.5 119
88-A441-20 - #6 <0.5 - <0.5 80
88-A441-16 - #4 <0.5 <0.5 110
88-A441-28 -~ #8 <0.5 <0.5 110
88-A441-11 - #4 <0.,5 <0.5 110
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PARAMETER - NICKEL

LAB NO,: Initial Result Duplicate Z Recovery

Total Analysis (mg/kg)

88-A441-09 290 220 108
88-A441-14 880 880 96
88-A441-17 1.300 1,400 107
88-A441-29 900 890 105
Toxic Extraction Procedure (mg/1)

88-A441-01 1.2 1.2 93
88-A441-05 0.59 0.62 90
88-A441-09 0.95 0.99 96
88-A441-13 2.5 2.3 97
88-A441-17 0.72 0.89 102
88-A441-21 1.2 1.2 95
88-A441-25 2.0 1.9 110
88-A441-29 1.7 1.6 94
88-A441-32 1.2 1.4 104

Multiple Extraction Procedure (ug/1)

88-A441-08 - #2 <0,.05 <0.05 86
88-A441-11 - #3 <0.05 <0.05 94
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PARAMETER - SELENIUM

LAB NO.: Initial Result Duplicate % Recovery

Total Analysis (ug/kg)

88-A441-02 <250 <250 82
88-A441-12 <250 <250 92
B8-A441-22 <250 <250 88
88-A441-31 <250 <250 91

Toxic Extraction Procedure (ug/1)

88-A441-03 <50 <50 103
88-A441-13" <50 <50 90
88-A441-23 <50 <50 89
88-A441-29 <50 <50 96

Multiple Extraction Procedure (ug/1)

88-A441-01 - #1 <50 <50 94
88-A441-16 - #2 <50 <50 82
88-A441-20 - #3 <50 <50 96
88-A441-24 - #8 <50 <50 96
88-A441-28 - #7 <50 <50 92
88~-A441-11 - #6 <50 <50 90
88-A441-32 - #7 <50 <50 89
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PARAMETER - SILVER

LAB NO.: Initial Result Duplicate Z Recovery

Total Analysis (mg/kg)

88-A441-04 <3 <3 9%
88~A441-08 <3 <3 G4
88-A441-12 <3 <3 96
88-A441-16 <3 <3 102
88-A441-19 <3 <3 101
88-A441-24 <3 <3 105
88-A441-27 <3 <3 103

Toxic Extraction Procedure (mg/1)

88-A441-04 . <0.05 <0.05 98
88-A441-09 <0.05 <0.05 97
88-A441-17 <0.05 <0.05 99

Multiple Extraction Procedure (mg/1)

88-A441-32 - #1 <0.01 <0.01 101
88-A441-28 - #2 <0.01 <0.01 95
88-A441-08 - #3 <0.01 <0.01 99
88-A441-01 - #4 <0, 01 <0.01 96
88-A441-11 - #6 <0.01 <0.01 83
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PARAMETER - ZINC

LAB NO,: Initial Result Duplicate Z Recovery

Total Analysis (mg/kg)

88-A441-29 54 54 11
B8~A441-30 48 45 115
88-A441-32 56 56 120
Toxic Extraction Procedure (mg/1)

88-A441-10 0.27 0.28 113
88-A441-20 0. 31 0.27 93
88-A441-30 0.14 0.16 101
Multiple Extraction Procedure (mg/1)

88-A441-24 - #1 <0.01 <0.01 116
88-A441-08 ~ #2 <0.01 <0.01 114
88-A441-08 - #3 <0.01 <0,01 105
88-A441-11 ~ #4 <0.01 <0.01 111
88-A441-20 - #5 <0.01 <0,01 101
88-A441-08 - #6 <0.01 <0,01 105
88-A441-D1 -~ #8 <0.0 <0.01 101
88-A441-28 - §#8 <0.01 <0.01 102
88-A441-32 - #9 <0.01 <0.01 115
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PARAMETER - CYANIDE

LAB NO.: Initial Result Duplicate I Recovery

Total Analysis (mg/kg)

88-A441-10 <5 <5 63

88-A441-18 <h <5 63

88-A441-32 <5 <5 135
PARAMETER - QOIL & GREASE

LAB NO.: Initial Resulit Duplicate Z Recovery

Total Analysis {mg/kg)

B8-A441-32 <100 <100
PARAMETER - SULFUR
LAB NO,: Initial Result Duplicate

Z Recovery

Total Analysis (mg/kg)

88-A441-32 3.1 3.1 —_——
PARAMETER - URANIUM

LAB NO.: Initial Result Duplicate % Recovery
Toxic Extraction Procedure (mg/1)

88-A44171-01 93 77 ———
88~-A441-05 280 272 _—
88-A441-13 44 46 ——
88-A441-23 110 110 ———
88-~A441-27 42 38 -——

88-A441-30 57 64
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PARAMETER - NITRATE NITROGEN

LAB NO,: Initial Result Duplicate Z Recovery

Total Analysis (mg/kg)

88-A441-01 4,000 4,000 -———
88-A441-10 2,300 2,400 ———
88-A441-20 2,900 2,900 ——
88-A441-30 5,800 5,800 -———

Toxic Extraction Procedure (mg/1)

88-A441-10 70 70 105
88-A441-20 55 56 110
88-A441-30 176 182 110

Multiple Extraction Procedure (mg/1)

88-A441-08 - #2 - 30 30 110
88-A441-16 - #3 71 71 110
88-A441-20 - #4 20 20 110
88-A441-28 - #5 56 59 110
88-A441-32 - #6 24 23 —-————
88-A441-01 - #8 33 36 110
88-A441-11 - #9 20 20 110
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LAB NO.: 88-A441-04

Parameter Initial Result Duplicate Z Recovery

Toxic Characteristic Leaching Procedure

Acrylonitrile <50 <50 -———
Benzene <50 <50 101
2-Butanol (Isobutanol) <2,000 <2,000 —_——
Carbon Disulfide <100 <100 ————
Carbon Tetrachloride <50 <50 86
Chlorobenzene <50 <50 90
Chloroform <50 <50 90
1.2-Dichlorobenzene <50 <50 86
1,4-Dichlorobenzene <50 <50 86
1.2-Dichloroethane <50 <50 86
T+1-Dichloroethylene <50 <50 145
Methylene Chloride <50 <50 149
Methyl Ethyl Ketone <2,500 <2,500 -———
Pyridine <2,000 <2,000 = —=--
1,1, 1,2-Tetrachloroethane <100 <100 —————
141,2,2-Tetrachloroethane <50 <50 82
Tetrachloroethylene <50 <50 88
Toluene <50 <50 137
1:7,1,-Trichloroethane <50 <50 86
1¢1,2=-Trichloroethylene <50 <50 92
Trichloroethylene <50 <50 97
Vinyl Chloride <50 <50 -

Analytical methods are those approved by the U.S5. Environmental
Protection Agency.

Please call Steve Hoeffner, your service representative, if you have
questions concerning this report,

Respectfully submitted,
ENWRIGHT LABORATORIES, INC,.

gﬁi’& Rdece, th\ cHA

‘Charles H.
Laboratory Manager

kgb
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LAB NO.: 88-A441-01 88-A441-01 88-A441-01 88-A441-01 88-A441-01
SAMPLE 1D: MEP 1 MEP 2 MEP 3 MEP 4 MEP 5

Multiple Extraction Procedure:

Arsenic (ug/1) <100 <100 <100 <50 <50
Selenium (ug/1) <10 <10 <10 <10 <10
Mercury (ug/1) <0.5 <0.5 <0.5 <0.5 <0.5
Cadmium (mg/1) <0.01 <0.01 <0.01 <0.01 <0.01
Silver {mg/1) <0.01 <0.01 <0.01 <0.01 <0.01
Lead {mg/1) <0.1 <0.1 <0.1 <0.1 <0,1
Barium (mg/1) <0.1 <0.1 <0.1 <0.1 <0.1
Chromium (mg/1) <0.05 <0.01 <0.01 <0,01 <0.01
Nickel (mg/1) <0.05 <0.05 <0.05 <0.05 <0.05
Zinc (mg/1) <0.01 <0.01 <0.01 <0.01 <0.01
Uranium (mg/1) 0.10 0.05 0.02 0.02 0.01
Nitrate Nitrogen 71 50 40 30 30
(mg/1)
LAB NO.: 88-A441-01 88-A441-01 88-A441-01 B88-A441-01
SAMPLE 1D: MEP 6 MEP 7 MEP 8 MEP 9§

Multiple Extraction Procedure:

Arsenic (ug/1) <50 <50 <50 <50
Selenium (ug/1) <10 <10 <10 <10
Mercury (ug/1) <0.5 <0.5% <0.5 <0,.5
Cadmium (mg/1) <0,01 <0.01 <0.01 <0.01
Silver (mg/1) <0.01 <0.01 <0.01 <0,.01
Lead (mg/1) <0.01 <0.01 <0.01 <0.C1
Barium {mg/1) <0.1 <0.1 <0.1 <0,1
Chromium (mg/1) <0,05 <0.01 <0.01 <0.01
Nickel (mg/1) <0,05 <0.05 <0.05 <0,05
Zinc (mg/1) <0.01 <0.01 <0.01 <0.01
Uranium (mg/1) 0.009 0.007 0.004 0.007
Nitrate Nitrogen 36 36 36 36

(mg/1)
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LAB NO.: 88-A441-08 88-A441-08 88-A441-08 88-A441-08 88-A441-08
SAMPLE 1D: MEP 1 MEP 2 MEP_ 3 MEP 4 MEP 5

Multiple Extraction Procedure:

Arsenic (ug/1) <100 <100 <100 <50 <50
Selenium (ug/1) <10 <10 <10 <10 <10
Mercury (ug/1) <0.5 <0.5 <0.5 <0.5 <0.5
Cadmium (mg/1) <0.01 <0.01 <0.01 <0.01 <0.01
Silver (mg/1) <0.01 <0,01 <0.01 <0.01 <0.01
Lead (mg/1) <0.1 <0.1 <0.1 <0.1 <0.1
Barium (mg/1) <0.1 <0.1 <0.1 <0.1 <0.1
Chromium {mg/1) <0.05 <0.01 <0.01 <0.01 <0.01
Nickel {mg/1) <0.05 <0.05 <0.05 <0.05 <0.05
Zinc (mg/1) <0.01 <0.01 <0.01 <0.01 <0.01
Uranjum (mg/1) 0.07 0.10 0.08 0.09 0.09
Nitrate Nitrogen 50 30 30 40 0
(mg/1) _
LAB NO.: 88-A441-08 B88-A441-08 88-A441-08 B88-A441-08
SAMPLE 1D: MEP 6 MEP 7 MEP 8 MEP 9

Multiple Extraction Procedure:

Arsenic (ug/1) <50 <50 <50 <50
Selenium (ug/1) <10 <10 <10 <10
Mercury (ug/1) <0.5 <0.5 <0.5 <0.5
Cadmium (mg/1) <0.01 <0.01 <0.01 <0.01
Silver (mg/1) <0.01 <0.01 <0.01 <0.01
Lead (mg/1) <0.01 <0.01 <0.01 <0.01
Barium (mg/1) <0.1 <0,1 <0.1 <0.1
Chromium (mg/1) <0.05 <0.01 <D.01 <0.01
Nickel {mg/1) <0.05 <0.05 <0,.05 <0.05
Zinc (mg/1) <0,01 <0.01 <0.01 <0.01
Uranium (mg/1) 0.077 0.059 0.029 0.024
Nitrate Nitrogen 41 43 36 13

(mg/1)
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LAB NO.: 88-A441-11 88-A441-11 88-A441-11 88-A441-11 88-A441-11
SAMPLE 1D: MEP 1 MEP 2 MEP 3 MEP 4 MEP 5

Multiple Extraction Procedure:

Arsenic (ug/1) <100 <100 <50 <50 <50
Selenfum (ug/1) <10 <10 <10 <10 <10
Mercury (ug/1) <0.5 <0.5 <0.5 <0.5 <0.5
Cadmium (mg/1) <0.01 <0.01 <0.01 <0.01 <0.01
Silver (mg/1) <0.01 <0,01 <0.01 <0.01 <0.01
Lead (mg/1) <0.1 <0.1 <0, <0,1 <0,1
Barium (mg/1) <0.1 <0.1 <0.1 <0.1 <0.1
Chromium (mg/1) <0.05 <0, 01 <0.01 <0.01 <0.01
Nickel (mg/1) <0.05 <0,05 <0.05 <0.05 <0,05
Zinc (mg/1) <0.01 <0.01 <0,01 <0.01 <0.01
Uranium (mg/1) 0.01 .01 0.01 0.01 0.01
Nitrate Nitrogen 30 30 35 20 41
(mg/1) A
LAB NO.: 88-A441-11 88-A441-11 B8B8-A441-11 B8-A441-11
SAMPLE 10D: MEP 6 MEP 7 MEP 8 MEP 9

Multiple Extraction Procedure:

Arsenic (ug/1) <50 <50 <50 <50
Selenium (ug/1) <10 <10 <10 <10
Mercury (ug/1)} <0.5 <0.5 <0.5 <0.5
Cadmium (mg/1) <0.,01 <0.01 <0,01 <0,01
Silver (mg/1) <0,01 <0.01 <0.01 <0.01
Lead (mg/1) <0.01 <0.01 <0.01 <0.01
Barium (mg/1) <0.1 <0.1 <0.1 <0.1
Chromium {mg/1) <0.05 <0.01 <0,01 <0.01
Nickel (mg/1) <0.05 <0.05 <0.05 <0.05
Zinc (mg/1) <0.01 <0.01 <0.01 <0, 01
Uranium (mg/1) 0.005 0.004 0.004 - 0.008
Nitrate Nitrogen 18 18 25 20

(mg/1)
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LAB NO,: B88-A441-16 88-A441-16 88-A441-16 BB-A441-16 B88-A441-16
SAMPLE 1D: MEP 1 MEP 2 MEP 3 MEP 4 MEP b

Multiple Extraction Procedure:

Arsenic {ug/1) <100 <100 <50 <50 <50
Selenium (ug/1) <10 <10 <10 <10 <10
Mercury (ug/1) <0.5 <0.5 <0.5 <0.5 <0.5
Cadmium (mg/1) <0.01 <0.01 <0,01 <0,01 <0.01
Silver (mg/1) <0.01 <0.01 <0.01 <0.01 <0.01
Lead (mg/1) <0.1 <0.1 <0.1 <0.,1 <0.1
Barium (mg/1) <0.1 <0.1 <0.1 <0.1 <0.1
Chromium (mg/1) <0.05 <0.01 <0.01 <0,01 <0.01
Nickel {mg/1) <0.05 <0.05 ~ <0.05 <0.05 <0.05
Zinc (mg/1) <0.01 <0.01 <0.01 <0,01 <0.01
Uranium {(mg/1) 0.04 0.02 0.02 0.02 0.02
Nitrate Nitrogen 71 <15 71 61 46
(mg/1)
LAB NO.: 88-A441-16 B88-A441-16 88-A441-16 88-A441-16
SAMPLE 1D: MEP 6 MEP 7 MEP 8 MEP 9

Multiple Extraction Procedure:

Arsenic (ug/1) <50 <50 <50 <50
Selenium (ug/1) <10 <10 <10 <10
Mercury (ug/1) <0.5 <0.5 <0.5 <0.5
Cadmium (mg/1) <0.01 <0.01 <0.01 <0.01
Silver (mg/1) <0,01 <0.01 <0.01 <0.01
Lead (mg/1) <0,01 <0,01 <0.01 <0.01
Barium (mg/1) <0.1 <0,1 <0,1 <0.1
Chromium {(mg/1) <0.05 <0.01 <0.01 <0.01
Nickel (mg/1) <0,05 <0.05 <0.05 <0.05
Zinc {mg/1) <0.01 <0.01 <0.01 <0.01
Uranium (mg/1) 0.017 0.010 0.008 0.012
Nitrate Nitrogen 96 41 41 25

(mg/1)
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LAB NO.: 88-A441-20 88-A441-20 BB-A441-20 88-A441-20 88-A441-20
SAMPLE 1D: MEP 1 MEP 2 MEP 3 MEP 4 MEP 5

Multiple Extraction Procedure:

Arsenic (ug/1) <100 <100 <50 <50 <50
Selenium (ug/1) <10 <10 <10 <10 <10
Mercury (ug/?1) <0.5 <0.5 <0.5 <0.5 <0.5
Cadmium (mg/1) <0.01 <0.01 <0.01 <0, 01 <0.01
Silver (mg/1) <0.01 <0,01 <0.01% <0,01 <0.01
Lead {mg/1) <0.1 <0.1 <0.1 <0.1 <0.1
Barium {mg/1) <0.1 <0.1 <0.1 <0.1 <0.1
Chromium (mg/1) <0.05 <0.01 <0.01 <0.01 <0.01
Nickel (mg/1) <0,05 <0.05 <0.05 <(),05 <0.05
Zinc (mg/1) <0,.01 <0.01 <0.01 <0.01 <0,01
Uranium (mg/1) 0.06 0.03 0.01 <0.01 0.02
Nitrate Nitrogen 30 30 50 20 25
(mg/1) _
LAB NO.: 88-A441-20 B8-A441-20 88-A441-20 88-A441-20

SAMPLE 1D: MEP 6 MEP 7 MEP 8 MEP 9

Multiple Extraction Procedure:

Arsenic (ug/1) <50 <50 <50 <50
Selenium {(ug/1) <10 <10 <10 <10
Mercury (ug/1) <0.5 <0.5 <0.5 <0.5
Cadmium (mg/1) <0.01 <0.01 <0.01 <0.01
Silver (mg/1) <0.01 <0.01 <0,01 <0.01
Lead (mg/1) <0,01 <0.01 <0.01 <0.01
Barium (mg/1) <0.1 <0.1 <0.1 <0.1
Chromium {mg/1) <0.05 <0.01 <0,01 <0.01
Nickel (mg/1) <0.05 <0.05 <0.05 <0.05
Zinc (mg/1) <0.01 <0.01 <0.01 <0, 01
Uranium (mg/1) 0.004 0.002 0,003 0.002
Nitrate Nitrogen 31 17 18 15

(mg/1)
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LAB NO.: 88-A441-24 88-A441-24 88-A441-24 88-A441-24 88-A441-24
SAMPLE 1D: MEP 1 MEP 2 MEP 3 MEP 4 MEP 5

Multiple Extraction Procedure:

Arsenic (ug/1) <100 <100 <50 <50 <50
Selenium (ug/1) <10 <10 <10 <10 <10
Mercury (ug/1) <0.5 <0.5 <0,.5 <0.5 <0.5
Cadmium (mg/1) <0.01 <0.01 <0.01 <0.01 <0.01
Silver (mg/1) <0.01 <0.01 <0.01 <0.01 <0.01
Lead (mg/1) <0, 1 <0.1 <0.1 <0.1 <0.1
Barium {mg/1) <0.1 <0.1 <0.1 <0.1 <D.1
Chromium (mg/1) <0.05 <0.01 <0.01 <0.01 <0,01
Nickel (mg/1) <0.05 <0.05 <0.05 <0.05 <0.05
Zinc (mg/1) <0.01 <0.01 <0,01 <0.01 <0.01
Uranium (mg/1) 0.03 0.02 0.01 0.01 0.01
Nitrate Nitrogen 35 40 30 20 20
(mg/1)
LAB NO.: B8-A441-24 B88~-A441-24 88-A441-24 88-A441-24
SAMPLE 1ID: MEP 6 MEP 7 MEP 8 MEP 9

Multiple Extraction Procedure:

Arsenic (ug/1) <50 <50 <50 <50
Selenium (ug/1) <10 <10 <10 <10
Mercury (ug/1) <0.5 <0.5 <0,5 <0.5
Cadmium {mg/1) <0.01 <0,01 <0.01 <0.01
Silver (mg/1) <0.01 <0.01 <0.01 <0.01
Lead (mg/1) <0,01 <0.01 <0.01 <0.01
Barium (mg/1) <0.1 <0.1 <0.1 <0.1
Chromium (mg/1) <0.05 <0.01 <0,01 <0,01
Nickel (mg/1) <0,.05 <0.05 <0,05 <0.05
Zinc (mg/1) <0.01 <0.01 <0.01 <0.01
Uranium (mg/1) 0.007 0.004 0.004 0.004
Nitrate Nitrogen 23 25 20 36

(mg/1)
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LAB NO.: 88-A441-28 88-A441-28 B88-A441-28 88-A441-28 8B-A441-28
SAMPLE 1D: MEP 1 MEP 2 MEP 3 MEP 4 MEP 5

Multiple Extraction Procedure:

Arsenic (ug/1} <100 <100 <50 <50 <50
Selenium (ug/1) <10 <10 <10 <10 <10
Mercury (ug/1) <0.5 <0.5 <0.5 <0.5 <0.5
Cadmium (mg/1) <0.01 <0,01 <0.01 <0.01 <0,01
Silver (mg/1) <0.01 <0.01 <0,01 <0.01 <0, 01
Lead (mg/1) <0.1 <0.1 <0.1 <0.1 <0.1
Barium (mg/1) <0.,1 <0.1 <0.1 <0,1 <0.1
Chromium (mg/1) <0.05 <0.01 <0.01 <0.01 <0,.01
Nickel (mg/1) <0.05 <0.05 <0.05 <0.05 <0.05
Zinc (mg/1) <0.01 <0.01 <0.07 <0.01 <0.01
Uranium (mg/1) 0.01 0.01 0.02 <0.01 0.03
Nitrate Nitrogen 40 40 40 35 59
(mg/1)
LAB NO.: 88-A441-28 88-A441-28 B88-A441-28 BB-A44171-28
SAMPLE 1D: MEP 6 MEP 7 MEP 8 MEP 9

Multiple Extraction Procedure:

Arsenic (ug/1) <50 <50 <50 <50
Selenium (ug/1) <10 <10 <10 <10
Mercury (ug/1) <0.5 <0.5 <0.5 <0.5
Cadmium (mg/1) <0.01 <0.01 <0.01 <0.01
Silver (mg?l) <0,01 <0.01 <0,01 <0,01
Lead (mg/1) <0.01 <0.01 <0.01 ‘ <0.01
Barium (mg/1) <0.1 <0.1 <0.1 <0.1
Chromium {mg/1) <0.05 <0.05 <0.05 <0.05
Nickel (mg/1) <0.05 <0.05 <0.05 <0.05
Zinc (mg/1) <0.01 <0.01 <0.01 <0.01
Uranium (mg/1) 0.004 0.003 0.003 0.006
Nitrate Nitrogen 36 25 36 36

(mg/1)
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LAB NO.: 88~A441-32 88-A441-32 88-A441-32 88-A441-32 88-A441-32
SAMPLE 1D: MEP 1 MEP 2 MEP 3 MEP 4 MEP 5

Multiple Extraction Procedure:

Arsenic (ug/1) <100 <100 <50 <50 <50
Selenium {ug/1) <10 <10 <10 <10 <10
Mercury (ug/1) <0.5 <0,5 <0.5 <0.5 <0.5
Cadmium {mg/1) <0.01 <0.01 <0.01 <0.01 <0.01
Silver (mg/1) <0.01 <0,01 <0.01 <0.01 <0, 01
Lead (mg/1) <0.1 <0.1 <0.1 <0.1 <0.1
Barium (mg/1) <0.1 <0.1 <0.1 <0.1 <0.1
Chromium (mg/1) <0,05 <0.01 <0.01 <0.01 <0.01
Nickel (mg/1) <0.05 <0.056 <0.05 <0.05 <0.05
Zinc (mg/1) <0.,01 <0.01 <0.01 <0.01 «0.01
Uranium (mg/1) 0.02 0.02 0.01 0.01 0.02
Nitrate Nitrogen 41 61 50 25 20
(mg/1)

LAB NO.: 88-A441-32 B88-A441-32 BB-A441-32 88-A441-32
SAMPLE ID: MEP 6 MEP 7 MEP 8 MEP 9 :

Multiple Extraction Procedure:

Arsenic (ug/1) <50 <50 <50 <50
Selenium (ug/1) <10 <10 <10 <10
Mercury {(ug/1) <0.5 <0.5 <0.5 <0.5
Cadmium {mg/1) <0,01 <0.01 <0.01 <0.01
Silver {(mg/1) <0.01 <0.01 <0,01 <0.01
Lead (mg/1) <0.01 <0,01 <0.01 <0,01
Barium (mg/1) <0.1 <0.1° <0.1 <0.1
Chromium (mg/1) <0,.05 <0.01 <0.01 <0.01
Nickel {mg/1) <0,05 <0.05 <0.05 <0.05
Zinc (mg/1) <0.01 <0.01 <0.01 <0.01
Uranium (mg/1) 0.008 0.006 0.004 0.008
Nitrate Nitrogen 24 20 20 20

(mg/1)
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Analytical methods are those approved by the U.S., Environmental
Protection Agency.

Please call Steve Hoeffner, your service representative, if you have
questions concerning this report.

Respectfully submitted,
ENWRIGHT LABORATORIES, INC,

QM =22

aries H. Reece, Ph.D.
Laboratory Manager

kgb
Enclosure: Chain-of-Custody



F.3 Analysis Dates for Saltstone Samples



ANALYSIS DATES FOR _SALTSTONE SAMPLES

Parameters Date(s) Analyzed Analyst(s) Involved
Arsenic 9/13 - 9/17/88 These metals were
Selenium 9/18 - 10/21/88
Mercury 8/31/88 analyzed by:
Cadmium 9/1/88
Silver 8/25/88 Steve Hoeffner &
Lead 8/30/88
Barijum 9/2/88 James Westmoreland
Chromium 8/25/88
Nickel 8/30/88
Zinc 9/1/88
Uranium 9/2/88 Ron Keil
Nitrate Nitrogen 9/9/88 Elvin Chaves
0i1 & Grease 8/15 - 9/9/88 Tammy Cleveland
Cyanide 8/17 - 9/7/88 Letitia Holcombe
Flash Point 8/29/88 Julianna Lucere
Volatile Organic Analysis Chris Teal
88-A441-01-08 8/2/88
B8-B441-06-16 8/4/88
88-A441-17-20 8/5/88
88-A441-21-23 8/10/88
BB-A441-24-32 8/13/88
Subcontract Laboratories Location Certification No.
Natural Resources Lab. Lakewood, CO N/A
Controls for Environmental Santa Fe, New Mexico See Attached

Pollution



Appendix G

Disposal Option Selection and Documentation



G.1 Summary of 300-M Saltstone Disposal



G.1 Summary of 300-M Saltstone Disposal

Solidified waste from M Area will be disposed of in engineered vaults. This disposal
method is consistent with the Final Environmental Impact Statement issued on
groundwater protection and waste management activities at the Savannah River Piant.’
The Record of Decision for the EIS? states that new Low-Level Radioactive Waste
Disposal Facilities to be built at SRS will consist of engineered vaults. Solidified waste
from M Area has been shown to be non-hazardous, and will thus be considered to

be low-level radioactive waste because of its uranium content.

DOE Order 5820.2A3, which was issued in final form in September of 1988, requires
that each DOE site will perform a site-specific analysis of waste streams and disposal
technologies to demonstrate that waste management practices used will protect human
health and the environment. The performance criteria to be met is consistent with the
limits proposed by the U.S. Environmental Protection Agency* of 4 mrem/year for
drinking water. This is to be met immediately at the disposal facility boundary. Work
to complete the Performance Assessments for a number of new disposal facilities at
SRS is just beginning, but a simplified bounding calculation can be done using a
combination of "worst case" assumptions to show that M Area waste will meet the

performance criteria.
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Developmani of Area B (48 scres)
would include demolition of existing
facilities and construction of naw
container lacilities and an intermodal
rail facility. Container facilities wouid
include container transfer and sioruge
areas. The intermodal rail facility would
also include tracks and & container
$taging area. Area B could also include s
U.S. Customs Servics offica, gatehouse,
and administration. operstion. and
msintenance focilities.

The project would also include
demolition and construction of Navy
facilities to be displaced by the lease
agreement. This construction witl
include recreational administration and

‘storage facilities. These facilities wiil be
sited al vanious jocations on the NSCQ
outside of tha leasa area,

The aiternatives to be avaivated will
include: -

1. The proposed project as discussed
above, ‘

Z Alternative confligurations, land
usage, and ansount of property 1o ba
leasad,

. 3. The No Action altemative

We'wish 10 learn the views of
offected agencies and individuais
tegarding the scope and conitent of the
environmental documentation 1o be
prepared lor the proposed action. Pleass
respond with writien comment within 30
days of the published date of this notice
to Ms. Loretta Meyer. Eavironmentat
Divisioq. Port of Qakland. 77 Jack
Londoa Square, Oakland. California
H807. Questions or comments to be
directed to the Navy should be mailed 1o
Mr. Thern Johnston. Head. Planning .
Implementation Branch. Western ‘
Division Naval Facilities Engineering
Command. P.O. Box 727, San Bruno.
California. 94088,

Dale: March 2. 1988,

William R. Babiogion, Jr.
Commender. JACC. U.S. Navy. Federal
Reg:ster Liarson Officer.

[FR Doc. 88-5070 Filed 3-8-8& &:43 am]
IRLING COOE 3019-A0-2

DEPARTMENT OF EDUCATION
LCFDA Na. $4.021G)

Invitation for Applications tor New
Awards Under the Endowment

Chatienge Grant Program for Fiscal
Year 19488

Purpose: Provide grants (o eligible
institutions of higher education so that
they can establish or incresse their
endowment funds.

Eligibifity: Potentiai appiicants,

including current grantees ender any of
the Institutiona) Aid Programs . .
authorized by Title Lil of the Higher-
Education Act, are advised that 2 notice

. was published in the Pederal Registar on

December 14, 1987, 52 FR 47440-47447,
informing inlerested parties how to be
designated as aligible to recyive
Endcwment Chailenge Grant funda
Dead|ine for Transmitial of
Applications: june 9. 1988
Applications Availoble: April 11, 1988,
Avoiloble Funda: $19.148 million.
Estimated Range of Awonis:
Regular grants: $50.000-$300.000.
Large grants: Over $1,000,000.
Estimatad Averoye Site of Awards

Estimated Number of Awards: 30 10

50

Project Period: 248 montha,

Applicable Reguiotions: The
Endowment Chullenge Crant Program
Reguiations. 34 CFR Part 628,

For Applications or Information
Contact: Ms. Anne Prics~Collins, Chief,
Challenge Grant and Endowmaent
Brunch, U.S. Department of Education.
400 Maryiand Avenua SW.. Room 3042,
ROB-), Washington, DC 20202, -
Telephone: {202} 732~3338, Applications
will ba sent to thosa institutions .
designated s eligibls under the Title il

me. :

Program Authority: 20 UUS.C. 1085

Dated: March 1. 1988, '

C. Ronaid Kimberting,
Assistont Secre Postyeco,

S tery for ndory
[FR Doc. 83-5180 Filed 3-8-88; 8:43 am}
LG COOR 00801
%
DEPARTMENT OF ENERGY
(DOL/E28-0120)

Waste Managemant Activities for

Groundwater Protection, Savannah
River Plant, Aiken, SC; Record of
Dechiion

The Depariment of Energy {DOE)
prepared this Record of Decision
pursuant lo Regulations of the Council
on Environmental Quaiity (40 CFR Purt
1503} and Impilementing Procedures of
tha Depariment of Energy {52 FR 47652,
December 18, 1987), This Record of
Decision is based on DOE"s Droft and
Final Environmental Impact Statements.
Waste M, t Activities for
Groundwacer Protection, Savannah
River Plant. Aiken, South Carolina
{DOE/EIS-0120), the public scoping
meelings and review hearings on the
Dralt EiS. and the distribution of
approximately 850 copies 1o Congress,

=

sfate end Federal agencies, and .
cooceraed groups and individuals. DOE
caonsidered sil public and reguistory
comments received on the EIS in the
Preparation of this Record of Decigion.
Decision ) '
DOE has decided to modify
ha_ﬂ.rdom.ed low-leved redicactive. and
mixed wasts management sctivities 8¢
the Savannah River Plant {SRP} by
implementing the Combination strategy
discussed in DOE/EIS-0120. Specific
project-level sctions 10 be implemented
are discussed in the EI8 and inciude:

" L The closure of six inactive low-lgvei

radiooctive waste sites in the SRP R-
Areo and one “mixed” waste site in the
F-Area where waste constitvent
concentrations demonstrate a need for
removal (even thouyh total waste
remavo/ is impossibla under acay
strotegy) .

These siles were selocted for waste
removal as a part of the Combination
sirategy because waste removal now
would significantly reduce the extent of
or eliminaie the need for groundwater
remedial actions after sita ciosure.

Additional sites may be selected in the '

future, based on further site-specific
investigations and regulatory
interactions,

2 The construction of a new “voult-
design " low-level rodiooctive waste
disposal focility adjocent to the existing
low-level waste buriol yround near the
center of SRP at sits "G~

Currently. the Department of Enerygy
als0 plane to construct and aperate new
slorage/disposal facilities for hazardous
and/or mixed waste in accordance with
the Resource Conservation and
Recovery Act (RCRA), the Hazardous
and Solid Waste Amend nents of 1984
(HSWAY), and/or the South Carolina
Hazardous Waste Management Act
{SCHWMAY), as amanded. The prime
candidate sites for the disposai facilities
(either a RCRA landfill. an aboveground
or below ground vault. or a cement/
Mlyash matrix vault) are at sites “L" and
"B" as discussed in the EIS. Storage
facilities will be sited. designed, and
constructed in these or other areas
based on operating considerations and
in compliance with regulatory
requirements. The site-specific. project.
specific actions will be addressed in
future planning and in response to
regulatory permitting snd
decisionmuking processes.



b 3 ho?ar Himnblrm purge
wuatar discharges to octive seepoge
containment basins in the C~ K~ ond A
Arecs at SRP wiil continue

DOE will continue to evalusts the
geners] applicability of tritisted-water
dischargs mitigation measures at SRP.

DOE's decision is based on the
assesamants and analyses in the EIS.
Based on thess asscssments and
anslyses. DOE has concluded that
implementation of the Combination
wasis management strategy at SRP will
Erovida adequate eavironmeatsl and

uman beaith protection in accordance
with existing requiremants. .
Background

The Savannah River Plant (2 a major -
DOE Instailaton that produces nucleaz
materials for nationat defense and
ressarch purposes and its operations
generate hazardous, radioactive. and
mixed (radicactive and hazardous)
wastes. Previous acceptable waste
. disposal practices have included the use
of seepage basins for liquids, disposal
pita and wasis piles for solids. and &
burial ground for solid low-level
radioactive wasiss.

Groundwater contamination of water
table aquifers has occurred at soms sites
as & result of waste management
practices at SRP. Detected contaminants
include volatile arganic compounds
{degreasing solvents), heavy metals
{lead. chromium. mercury. and
cadmium), radionuclides (rittum, .
uranium, fission prodecers. and
plutonium), and other chemicals (e.g.,
nitrates) messured levels of waste.
constituents have maximum
contaminant leveis (MCLs) and other
reguiatory standards or guidselina
concentrations.

As a reqult of legislative actions [Pub.
L. 88-181;: RCRA: the Comprehensive
Environmental Responsa.
Compensation. and Liability Act
{CERCLA}: and SCHWMA), their
implementing reguiations, and DOB
Administrative Orders, as well as
concerns to protect the environment.

roany temedial or corrective sstions
have besn started at SRP: Thess actions
includa the removal and storage of
buried wastes and contamingted soilss
the design, canstruction, and operation
of liquid sffluent trestment facilities: the
use of recovery wails and an air stripper
to remova volatile organic compounds
from groundwsler: the dasign of & two-
stags, rotary kiln incinerstor to detoxify
hazardous westes: and wasts disposal
demonstration programs {e.g. the
graater confinement disposal
demonstration). .

In addition, there are ongoing
demonstretion programs that affect
waste managsment activities a
“bela-gamma” Incineraior, and a
drum compsctor. DOE expects these and
other progracs to result in improved
methods for treatment and disposal of
mixed and low-lavel radicactive wastas
ot reduction in waste volumas (o mest
appiicable regulations.

The terms “hazardous.” “low-level
radicsctive,” and "mixed” {La.,
hazardous and low-level radicactive)
are used throughout the EIS as commoa
uss terms without specific regurd to
technical or regulatory definitions
unless indicated. DOE does nof intend
this Record of Decision to be a permit
application for existing SRP facilities oe
a vehicle 10 resolve the spplicability of
the requirements of RCRA, HSWA,
CERCLA. the Superfund Amendmaents
and Reauthorization Act (SARA), and
counterpart State of South Caraline
regulations o existing SRP facilities or
wasts sites. Ongoing regulatory
imm:liom and the upl:::d SRP
groundwater moniloring )
characterization program will provide
the bases for the application of specifie
regulations and/oe permit requirements
to existing facilities and wasts sites
fallowing the publication of this Record
of Decision.

Additional documentation in

" compliance with 40 CFR 1502.20 may be

prepared if necessary to implemant the
project-specific actions discussed in and
relatad ta the modification of SRP waste

Federal Register / Vol. 53 No. 48 /| Wednesdsy, March & 1988 / Notices

management activities assessed (n
DOR/E1S-01

Description of Altarnatives

DCE’s proposed action is to modify
waste managemaent aciivities for
hazardous. low-level radioactive, and
mixed wastes at SRP to protect
groundwater. buman beelth, and the
environment by implementation of a
wasts management strategy.

DOE considered Combination.
Dedication, Elimination. and No Action
wasts mansgement strategies for
existing was'- sites, naw
facilities, and the discharge of :
disassembly-besin purge water. Table t
fllustrates the project-lavel actions
which wete combinad to develop the
ovarall strategies for analysis in the FIS.

As shown In Table 1. each strategy
resuits in diferent combinations of
project-specific actions. The number of
waste sites from which wasta is’
removed varies with each strategy.
Wasts removai su
the acreage which must be o
wasta management purposes. affacts ..
moaitoring costs, security coacerns, sic.
Similarly, selection of one of the
alternative sirategies will determine -
whaether new disposal and/oe storege
facilities are constructed, whether
discharges of disassembly-basin purge
water to reactor area seepege basins -
will continue, and the costs and sffects
associated with the implementation of -
each atrategy. The Combination stra:<jy
selected by DOE comblnes features of
the Dedication and Elimination
strategies in terms of project-specific
sctions. '

No Action Strotegy

No major onsits environmental
bensfits are expected from the No
Action strategy; however, the offsite
environment would be protected as a
result of contipuing wastes mansgement
practices such as groundwater cleanup
in the A/M-Areas. This strategy would
result In the following:

Onsite groundwater impacts.,

TABLE 1.—ALTERNATIVE WASTE MANAGEMENT STRATEGIES ANALYZED IN ™8 FEIS (DOE/EIS-0120)

Factity camegory

ARSIV SISy .

" New dacosst tackites

O

=

No row deposal feckties [ Cortinusd  diecharge W0 teepage

Aboveground of delowground dapossl ..} Cortnusd decherge 0 Sespage

Reviowtio siorage | Orect dechargs 10 Onell SWeams of
vapration, -

-
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TARS 1—umm WASTE MANAGEMENT STRATEG/ES ANALYZED ™ THE FEIS (DOE/EIS_0120)—~Cantinued

Faciiily comgoy

ARerngnee srategy

New aeposal facitiey

Dussssemtiy-basn ourge welsr
aucherge

[, ]
sitad, ol DO mOrege

Complence Trough 8 Conbireson of | Remove wests ot 30MCI00 wiss: reme.
SECHNON sl and ClOme ACEONE 48 recaEed

lﬁ

i

I or ' basre
lb:'\:gm belowgrouwred dapossl | Comrusd cuchargs 1 sewoege

g sucy of Glher muRgLh MBgh
el

Elsvated concenirations of tritium,
stroatium-90, and nitrate in Four Mile
Creek

* Potential terrestrial impacts from open

pits and basins

Accidental relesses from stored wastes
with possible impacts on aquatic and
terrestrial ecology and

socioeconomics

Continued minor habitat and wetlends
impacts

Occupational exposures and risks of
firen, spills, and leaks dus to waste
transportation and sccidents .

Dedication of 300 scres

Potential luture exposures to persons

occupying the Savannak River Plant

The estimated total capital cost to
continue current practices is about $17
million. Total 20-year operating costs foe
the No Action strategy are estimated at
about $88 million. Estimated liletime
maintenance and monitoring costs are
about 851 milllon.

Dedication Strategy

The msjor environments] benefits
predicted to occur from the
implementstion of the Dedication
atrategy include improvement of onsite
groundwater quality from remedial and
closure actions at existing waste sitexs

of onsite surface water -
quality; reduction of potential public
health effects: and reduction in
atmospheric releases. A disadvantage .
would be Lhe removal of somas sites from
public use through their dedication for
wasts management purposes: as much -
as 700 acres wouid be affected.
Environmental impacts under this
strategy could include the following:
Local and transitory onsite groundwater
drawdown effects
Minoe short-term terrestrial impacts due
to the use of borrow pits for backfil}
Impacts to wildlife habitat due to land
clearing and development
Thae dedication of about 400 acres of
land to new sbove and belowground
facilitier -
The dedication of about 300 acres at
existing wasts sites

_Accidental snd occupational risks

The iotal capital cost for
impismentation of this strategy ranges

from about $281 million to $£788 million.
Total 20-year operating costs range from
about 351 to $238 milifon. Estimated
costs for closure range from about $19 to
831 million. Estimated post-closure
maictenancs and monitoring costs range
from about 383 million to $119 miilioa.
The cost ranges are based on the types
of facilities that wouid be selected.

Elimination Strotegy

Tha environmental benefits sxpected
from the implemaentation of the
Elimination strategy include. -
improvement to onsite groundwater and
surfsce water quality from the removal
and closure of sl existing wasta sites
and remedia] actions. as required:
reduction of potential public health
effects and atmospheric relenses (except
increased tritium air releases under the
evaporation option) and no requirement
for dedication nll"::il:'e;. at tg:" SRP,
Disadvantages i hi
occupationa] risks than with other
strategies and the absence of assurance
of the future availability of disposal
sites in other aress. Envircnmental
impacts that could occur under this
strategy include: . .
Onsite groundwater drawdown eifects

{local and transitory). :
Added tritium releases to surface

streams from direct dischargs or

increased atmospheric {evaporation)

releases .
Thae highest occupational risks of all the

strategies during wasts removal,

closure. and ramedial actions.. :

Terrestrial impacts at borrow pits that

. wers grealsr than thoss for other
strategies

Soms loss of habitat {up to 400 acres)
due to land clearing and development
during the construction of tha
retrievable sto {acilities

The greatest risk of apills. leaks, and
fires, and the grestest worker
exposures dus to wasle removal,
transporiation, treatment, and
disposal.

The total capital cost for :
implementaticn of this strategy during
the 20-year operstionai period wouid
range between $2.0 billion and $4.8
billlon. Total 20-year opersting costs
would range from nbo:a_:t’ $370 million to

$2.4 billion. Estimated post-closure
maintenance and monitoring costs are
about $37 million. The costs for the
eventual treatment and disposal of
stored waste are not included in these
monitoring and maintenance sstimates.

Combination Strategy

Major environmental benefits to be
derived from implementation of the
Combination strategy include secure,
tetrievable storage and disposal of
wastes: improvement to onsite surface
water and groundwaier from removal of
wasles at selected sites. closure of
selected waste siten, and remedial
actiona, as required: reduction of
potential public heaith offects: and
reduction of stmcspheric releases. The
dedication of somae sites for waste
management purposes would be
required. This strategy could cause the
following impacts:

Local and transitory groundwater
drawdown effects

Some habitat disruption on up to 400
acres of land required by new
disposal facilities :

Dedication of up to 400 acres of land for
new sicrage/disposal facility{s)

The estimated total capital cost of
implementation of the Combination
strategy ranges from about $450 to 5957
million. Total 20-year operating costs
range from about $73 to $273 million.
Closure costs rangy from sbout $37 to
$48 million. Estimatad post-closure
maintenace and monitoring costs range
from $90 to $108 million.

Environmentally Preferable Allernative

The Elimination strategy is the
“environmentally preferabie
alternative” when long-term impacts are
consideced. In the short-term. however,
implementation of the Elimination
strstegy resuits in increased
occupationa} exposures. The Eliminution
strategy results in the removal of
hazardous, low-level radioactive. and
mixed wastes at existing waste sites;
retrievable storege {or westes resulting
from remedial actions and ongoing
operations; and ultimately will result in
the elimination of discharges of
dissssembly-basin purge water 1o
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reactor seepage and containment basins.
Actual reductions in bealth effecty
associated with reduced environmental
coacentrstions of wasis coastituents
are. however, extremely limited. In some
cazes, heslth effects associated with the
elimination strategy are actually higher
than for other stralegies. including the -
Combination strstegy. because of
occupational exposures resulting from
waste removal actions and the re-
suspension of waste particles during
waste removal actions.

Basis lor Decision

{n compliance with the Naticas)
Environmental Policy Act and ils
implementing regulations. DOE has
analyzed the environmental impacis of
the aiternatives described in the EIS
through extensive impact assessment,
modeling, and human bealth and
eavironmental risk sasesament.
Comments were received by DOE
through the scoping process and as &
resuit of distribution of the Oraft EIS.
DOE considered and respondad to thess
comments as part of the preparation of
the Final EIS. DOE's preferred
alternative for modifying waste
management activities at SRP is the
Combination strategy. The Combination
sirategy was selected by DOE as the
preferred sltamative over the ’
environmentally preferable aliemative
becauss il provides adequate human
hesiih and environmental protection,
has lower occupational risk, the cost
assoclated with closure actions and the
construction of new retrievable storage
facilitles is significantly lowes. and
lerrestrial ecological impacts are lower.

Considerations in the Implementation of
the Decision

Implementation of the preferred waste
management sirategy will involve
separats bul related activities for
regulatory compliance, Congressional
funding authorization. and designs for
new siorage and disposal facilities.

Conclusion

DOE haa considered all
environmental factors, benefits and
coats, institutional and programmatie
needs. and schedules. and has
concluded that it will implement the
Combination sirategy discussed in
DOE/EIS-0120. DOE will continue its
interactions with reguiatory agencies lo
ensurs that actions implemented tn
accordance with this Record of Decision
comply with applicable regulatory
requirements. DOE will proceed with
implementation of this wasie
management strategy subject to the
authorization and appropriation of funds

by Congress.

Dated: March £, 1988
Troy €. Wede L
Acting Assisiant Secretary for Defense

Progrome.
{FR Doc. 88-5197 Filed 3-4-8& k4S am)
RIS COOR $400-00-08

Economic Reguisiory Admnistration
[ERA Oockat Na. §7-43-N0 )

Entrade Energy Corp.; Order Granting
Blanket Authorization Te import
Natural Gas

Agancy: Economic Regulatory
Administration. Department of Energy.
acnicae Notice of order granting blanket
authorization to import natursl gas.

sumManY: The Economic Regulatory
Administration (ERA) of the Department
of Energy (DOE) gives notics that it has
issued an order granting EnTrade
Corporation {EnTrade) blanket
suthorization to import Canadian
natury! gas for sale in the domestic spot
market. The order issued in ERA Docket
No. 87—43-NG authorizes EnTrade to
import up to 175 Bef of gas over a two-
year period beginning on the date of first
delivery.

A copy of this order is available for
inspection and copying in the Natural
Gas Division Docket Room, CA-078,
Forrestal Building, 1000 Independence
Avenus SW., Washington. DC, 20583,
(202} 580-6478. The dockat room is open
between the hours of 8:00 s.m. and 4:30
p.m.. Monday through Friday, except
Federal holidays.

1ssued in Washington. DC, March 1. 1988
Constence L. Buckley, .

Director. Natura! Gas Division Office of Fuels

Progroms. Economic Regulatary
Administration.

|FR Doc. 88-35198 Piled 3-5-8% 545 am|
PILLING CODE $440-0%-08

Otfice of Energy Research

Basic Energy Sclences
Committes; Open Meeting

Purguant to the proviston of the
Federal Advisory Committee Act {Pub.
L. 92483, B8 Stat 770), notice is hereby
given of the following mesting:

Norme: Basic Energy Sciences Advisory
Committes {BESAC), Energy.

Date and Timee April 6, 1088, ¢:00 g.m.-5:00
p-m. April 7. 1984 900 a.m.—4:00 p.m.

Ploce: U.S. Department of Energy. 1000
independencs Avenus SW. Washingtoa. DC
20585 Room SE-008. .

Contoct Louis C. lanniello, Department of
Energy. Office of Basic Energy Sciences {ER-
111 Office of Energy Rmnﬁ: Washington.
DC X548, Telephore: X0 .

Porposs of the Commities To provide
advics ou & continuing basis to the Secretary
of the Departznent of Energy (DOE), through
the Director of Energy Research, ou Lhe many
complex scientific and lachnical issyes that
arise in the development sod implemwentation
o the Basic Energy Sciences (BES) program.

Tentative openda: Briefings sad
discussions of
Aprif & 1009
+ BES FY 1900/FY 1988 Dudget
* Sialus of BFS Programs
* Raview of BESAC Reports
* Public Comment (10 Minute Rule)

April 7. 1988

* Commiites Agends for 1908

* Commiltes Siructure

* Ceosciences, Engineering, Energy
Bioscisnces

* Public Comment {10 Minuts Ruls)

Public Porticipation: The mesting is open
ta the public. Written statements may be filed
with the Committea sither bafore or after the
mesting. Memwbers of the public who wish to
maks orel statesmants pertaining to agends
items showld contect: Louis C. lasnigilo at the
address or telephone number listad above.
Requests must ba recaived § deys prior to the
meeting and reasonable provision will be
mada to include the presantation on the
agenda. The Chairpersoa of the Commition is
empowered o conduct the mesting in a
fashion that will facilitste the orderly
conduct of business.

Tronscripin: The trauacript of the meeting
will be yvailable for public review and .
copying st tha Freedom of Information Public
Reading Room. 1E-190. Forrestal Bailding.
1000 Independence Avenue SW.,

Wushingtoa, DC. betwaen 9200 a.m.. and 4:00
p-m- Monday ihvough Friday, axcept Fedurai
holidays.

Issied at Wushington. DC on March 4.
1908
]. Robert Frankiln,
Deputy Adrisary Committee Management
Officer.
{FR Doc. 88-5108 Filed 3-8-8& K4 am}
BRLING CODE B40-09-08

Otfics of Hearings and Appeals

Issuance of Proposad Decislon and
Order; Period of December 21, 1987

Through January 29, 1968

During the period of December 21,
1587 through [anuary 25, 1988 the

. proposed decision and order

summarized below was issued by the
Office of Hearings and Appeals of the
Department of Energy with regard to an
application for exception.

Under the procedural regulations that
apply to exception proceedings (10 CFR
Part 208, Subpart D), any person who
will be aggrieved by tha issuance of a
proposed decision and order in final
form may file s written notice of
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U.S. Department of Energy ORDER

Washington, D.C.

DOE 5820.2A

9-26-88

SUBJECT: RADIOACTIVE WASTE MANAGEMENT

PURPOSE. To establish policies, guidelines, and minimum requirements by which
the Department of Energy (DOE) manages its radioactive and mixed waste and
contaminated facilities.

CANCELLATION. DOE 5820.2, RADIQACTIVE WASTE MANAGEMENT OF 2-6-84.

SCOPE. The provisions of this Order apply toc all DOE elements and, as
required by law and/or contract and as implemented by the appropriate con-
tracting officer, all DOE contractors and subcontractors performing work that
involves management of waste containing radioactivity and/or radicactively
contaminated facilities for DOE under the Atomic Energy Act of 1954, as
amended (Public Law 83-703). '

EXCLUSION, This Order does not apply to the management by the Department of
commercially generated spent nuclear fuel or high-level radioactive waste, nor
to the geologic disposal of high-level waste produced by the Department's
activities and operations. Such materials are managed by the Office of
Civilian Radioactive Waste Management under the requirements of the Nuclear
Waste Policy Act of 1982, as amended (Public Law 97-425).

POLICY. Radioactive and mixed wastes shall be managed in @ manner that
assures protection of the health and safety of the public, DOE, and contractor
employees, and the environment. The generation, treatment, storage, transpor-
tation, and/or disposal of radicactive wastes, and the other pollutants or
hazardous substances they contain, shall be accomilished in a manner that
minimizes the generation of such wastes across program office functions and
complies with a1l applicable Federal, State, and local environmental, safety,
and health laws and regulations and DOE requirements.

REFERENCES. (See Attachment 1.)
DEFINITIONS. (See Attachment 2.)
RESPONSIBILITIES.

a. Assistant Secretary for Defense Programs (DP-1) has authority for estab-
Tishing pelicy for the management of OOt waste and assuring that DOE waste
generated by operations and activities under DP-1 cognizance, or any other
waste within the purview of DP-1, is managed according to the requirements
of this Order. DP-1 also has general responsibility for assuring that

DISTRIBUTION: INITIATED BY:

A1) Departmental Elements Office of Defense Waste and

Transportation Management
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DP-1 programmatic decisfons include waste management considerations when
appropriate. Specific responsibilities include:

(1) Assuring the safe storage and disposal of all DOE waste other than
that managed by NE-1 and RW-1;

(2) Implementing new and alternative technologies and processes to improve
management of DP waste; :

(3) Developing and operating the Waste Isolation Pilot Plant, a facility
near Carlsbad, New Mexico, for conducting research and development to
demonstrate the safe disposal of radioactive waste from defense
activities and programs of the United States exempted from regulation
by the Nuclear Regulatory Commission;

(4) Conducting research and development for DOE waste transportation
systems and providing for safe, efficient, and economic transport of
materfals, pursuant to DOE 1540.1;

(5) Managing OP contaminated facilities, including those that are surplus

to program needs;

(6) Assuring that the environmental, safety, health, transportation,
quality assurance, unusual occurrence, construction project manage-
ment, real estate management, and facility design requirements set
forth in DOE Orders are implemented for DP-1 waste management pro-
grams; and

(7) Supporting the information needs of the Integrated Data Base program
on defense program activities and jointly managing and funding the
program tn cooperation with NE-1 and RW-1 (see Attachment 1, page 3,
paragraph 23).

Director of Defense Waste and Transportation Management (DP-12) s charged
with carrying out DP-1 waste management responsibilities for oversight of
the waste management complex, for interpreting waste management policy,
and for impiementing the requirements of this Order for waste management

iac111t1es and operations funded by OP-12. Specific responsibilities
nclude: '

(1) Management of storage, treatment, and disposal operations for defense
waste;

(2) Managing defense contaminated facilities that are excess to program-
matic needs;

(3) Reviewing and approving new or alternative waste management practices;
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d.

(4) Conducting research and development for DOE waste transportation
systems and providing for safe, efficient, and economic transport of
materials, pursusnt to DOE 1540.1; :

(5) Conducting independent health, safety, and quality assurance audits of
field waste management organizaticns, in cooperation with EH-1, to
assess compliance with the requirements of this Order;

(6) Issuing, in consuitation with EH-1, approval of exemptions from the
requirements of this Order (paragraph 9) that are proposed by other
Headquarters or field organizations;

(7) Issuing in consultation with EH-1 and Headquarters program organiza-
tions updated waste management guidance; and

{8) Approving documents, reports, and plans, as required by this Order,
for DP programs and activities.

Director of Civilian Radioactive Waste Management (RW-1) is responsible
for selected research and development, siting, construction, operation,
and management activities assigned to the Secretary of Energy by the
Nuclear Waste Policy Act of 1982 (Public Law 97-425) for the interim
storage and disposal of high-level waste and spent nuclear fuel. Specific
responsibiiities include the following:

(1) The long-term care, in cooperation with NE-1, of closed commercial
low-level waste sites transferred to DOE;

(2) Lead responsibility, in cooperation with NE-1 and OP-1, for the Inte-
grated Data Base program {see Attachment 1, page 3, paragraph 23);

(3) Assurance that the requirements of D0E Orders are met for all waste
management activities under RW-1 purview; and

(4) Independent health, safety, and quality assurance audits of field
waste management organizations {in cooperation with EH-1, to assess
compliance-with the requirements of this Order.

Assistant Secretary for Nuclear Energy (NE-1) is responsible for assuring

that waste generated by operations funded by NE-1 is managed according to
the requirements of this Order and that NE-1 program decisions include
waste management considerations, as appropriate. Specific
responsibilities include:

(1) Managing DOE wastes from NE-1 operations and activities, including the
breeder reactor, space nuclear, naval reactor, and remedial action
programs, as well as the Three Mile Island and West Valley projects;
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(2) Managing waste generated by DOE enrichment operations and disposed at
sites located at the Oak Ridge, Portsmouth, and Paducah gaseous
diffusion plants;

(3) Managing any greater than Class C low-level waste, &s defined in
Section 3(b)(1){D) of Public Law 99-240, which may be accepted by the
Department for disposal in cooperation with DP-1;

(4) Developing and implementing aiternative technologies and processes to
support storage and disposal of waste or spent fuel generated by NE-1
operations;

(5) Managing NE-1 contaminated facilities, fncluding those that are
surplus to program needs, and waste storage/disposal sites;

(6} Developing and implementing commercial applications for waste
byproducts;

(7) Assuring that environmental, safety, health, transportation, quality
assurance, unusual occurrence, construction project management, real
estate management, and facility design requirements set forth in DOE
Orders, are implemented for NE-1 waste management programs;

(8) Conducting independent health, safety, and quality assurance audits of
field waste management operations in cooperation with EH-1 to assess
compliance with the requirements of this Order; and

(9) Supporting the information needs of the Integrated Data Base program
en civilian nuclear program activities in cooperation with DP-1 and
RW-1 (see Attachment 1, page 3, paragraph 23).

Assistant Secretary for Environment, Safety and Health (EH-1) is responsible
for providing an independent overview of DOE radicactive waste manaaement and
decommissioning programs to determine compliance with DOE environment,
safety, and health requirements and applicable Environmental Protection
Agency (EPA) and state regulations. Specific responsibilities include:

(1) Advising the Secretary of the status of Departmental compliance with
the requirements of this Order and applicable provisions of DOE
5480.1B, and EH Orders.

(2) Conducting independent appraisals and audits of DOE waste management
and decommissioning programs consistent with the requirements of DOE
5482.18.

(3) Reviewing site Waste Management Plans and Decommissioning Project
Plans with regard to compliance with DOE environment, safety, and
nealth requirements.
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Director, Naval Nuclear Propulsion Program: Executive Order 12344,
statutorily prescribed by PL 98-525 (42 USC 7158 note), establishes the
responsibilities and authority of the Director, Naval Nuclear Propulsion
Program (who is also the Deputy Assistant Secretary for Naval Reactors
within the Department) over all facilities and activities which comprise
the Program, a joint Navy-DOE organization. The policy principle promoted
by these executive and legislative actions is cited in the Executive Order
as "...preserving the basic .structure, policies and practices developed
for this Program in the past...". Accordingly, The Naval Propulsion
Program is exempt from the provisions of this Order. The Director shali
maintain an environmental protection program to assure compliance with
applicable environmental statutes and regulations. The Director and EH-1
shall exchange information and cooperate as appropriate to facilitate
exercise of their respective responsibiiity.

Directors of other Headquarters Program Organizations are responsible for
implementing the requirements of this Order for all DOE waste generated by
their programs until it is transferred to a DOE or licensed
storage/disposal site. For all contaminated facilities under their
Jurisdiction, they are responsibie for assuring that their programmatic
decisions include waste management considerations, as appropriate, and for
implementing the requirements of other appliicable DOE Orders for their
waste management programs.

Office of General Counsel (GC-1) provides legal advice to program organi-
zations regarding DOt waste management and decommissionring activities
involving DOE-owned and privately owned sites; renders legal opinion on
DOE authority to undertake remedial action and other waste management
activities; and renders legal opinfons on, and concurs in, program actions
to comply with the National Environmental Policy Act, the Resource Conser-
vation and Recovery Act, the Comprehensive Environmental Response, Compen-
sation, and Liabi1ity Act, the Superfund Amendments and Reauthorization
Act, and other legal authorities in conjunction with proposed waste
management and decommissioning activities. -

Assistant Secretary, Management and Administration (MA-1) {is responsible

for providing contractua) and business advice to program organizations
regarding DOE waste management activities, including use of DOE management
and operating contractors in such activities.

Heads of Field Organizations are responsible for all activities that
affect the treatment, storage, or disposal of waste in facilities under
their jurisdiction regardiess of where the waste 1s generated. Heads of
field organizations with treatment, storage or disposal facilities respon-
sibility have the authority for establishing waste management requirements
at that facility (e.qg., setting waste acceptance criteria, waste certifi-
cation, verification of contents of waste shipped or to be shipped,
concurring in waste reduction plans). In addition, they are responsible
for assuring that the day-to-day waste management and surplus facility
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operations at their sites are conducted in compliance with the require-
ments of this Order and comply with all applicable Federal, State, and
local statutes. Specific responsibilities include the following:

{1) Preparing annual updates of the Waste Management Plans for all oper-
ations under their purview according to the format in the Waste
Management Plan Qutline, Chapter VI. These Plans shall be submitted
in December of each year and be distributed to DP-12, EH-1, and other
appropriate Headquarters organizations for review and comment.

(2) Preparing supplements to this Order that identify specific detailed
requirements for waste management practices and procedures conducted
at their sites.

(3) Overseeing fiscal responsibility for transporting waste and
establishing of fees to recover the incremental costs for storage and
disposal of DOE waste at their sites.

(4) Establishing waste acceptance criteria and reviewing waste minimfza-
tion plans of other field organization's facilities that generate
radioactive, hazardous, or mixed waste that will be treated, stored or
disposed of at facilities under their purview.

(5) Auditing any waste generating organization that ships waste to their
sites for treatment, storage, or disposal to assure compliance with
established waste acceptance criteria. ‘

(6) Maintaining environmental, safety, and health programs for all DOE
waste management operations under their purview.

(7) Managing contaminated facilities under their purview according to the
requirements of this Order and guidance provided by Headquarters
program offices, providing program secretarial officers with the
necessary characterizational and engineering data for contaminated
facilities, and developing site-specific priorities, schedules, and
costs for remedial actions.

(8) Assuring that the requirements of the Order, applicable to contractors
and subcontractors whose contracts fall within the scope of the Order,
are properly reflected in the contract document.

(9) Defining and assuring that required quality assurance activities are
established and implemented for all waste management activities under
their purview, pursuant to the requirements of DOE 5700,.68 and
gggor§1ng unusual occurrences pursuant to the requirements of DOE

0. L]

(10) Providing information, as requested, to the Integrated Pata Base Pro-
gram, Oak Ridge National Laboratory, for all types of waste under
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g.

10.

11.

their purview, including: high-level waste; transuranic waste; low-
level waste; naturally occurring and accelerator produced radioactive
material; mixed waste: and wastes from decommissioning activities (see
Attachment 1, page 3, paragraph 23).

k. Manager of Albuguerque Operations Office is responsible, in addition to
the responsibilities identified in paragraph 8j, for use of certified
packaging, standard containers, transportation, waste acceptance criteria,
and all other aspects related to transuranic waste emplacement at the
Waste Isolation Pilot Plant. Within the Albuquerque Operations Office, a
standing committee, the Waste [solation Pilot Plant-Waste Acceptance
Criteria Certification Committee, 15 responsible for review, audit, and
approval of generator transuranic waste certification programs and activi-
ties. The Manager of the Albuquergue Operations Office, as Head of the
Waste Isolation Pilot Plant project office, also has responsibility for
the design, construction, technology development, and operational activi-
ties leading to permanent isolation of transuranic waste from the
biosphere,

EXEMPTIONS. Exemptions from the requirements of this Order may be granted
only with the approval of DP-12 in consultation with £H-1. New or alternate
waste management practices that are based on appropriate documented safety,
health protection, and economic analyses may be proposed by field organi-
zations and adopted with the approval of DP-12 and EH-1.

IMPLEMENTING PROCEDURES AND REQUIREMENTS. Within 6 months of the date of
issuance of this Order, Heads of Field Elements shal) prepare and submit to

appropriate Headquarters program organizations an implementation plan
describing schedules, costs, and quality assurance activities for compliance
with the requirements of this Order with copies to £H-1 for review and
comment. Specific guidance for the plan will be issued by DP-12 under
separate cover. Thereafter, the status of compiiance with the requirements of
this Order shall be reported to the appropriate Headquarters program
organization in the annual update of the Waste Management Plans.

CLEARANCE UNDER THE PAPERWORK REDUCTION ACT OF 1980. This directive has been
determined to contain information collections under the provisions of § CFR
1320, "Controlling Paperwork Burdens on the Publfc.” The Office of Management
and Budget (OMB) has issued a clearance to the Department (OMB No. 1910-0900)
for these information collections.

BY ORDER OF THE SECRETARY QOF ENERGY :

T LAWRENCE F. DAVENPORT
Y Assistant Secretary
Management and Administration
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REFERENCES
1. DOE 1332,.1A, UNIFORM REPORTING SYSTEM, of 10-15-85, establishes the content

5.

6.

7.

10.

and format of plans and reports to be obtained from the Department's contrac-
tors and stipulated as a contract requirement.

OCE 1430.1A, MANAGEMENT OF THE DEPARTMENT'S SCIENTIFIC AND TECHNICAL INFORMA-
TION, of 9-10-86, which establishes the policy that scientific and technical
infgrmation developed during work supported by DOE shall be promptly and fully
reported to the Technical Information Center (MA-28), located in Oak Ridge,
Tennessee, for inclusion in the Department's information data base.

DOE 1540.1, MATERIALS TRANSPORTATION AND TRAFFIC MANAGEMENT of 5-3-82, estab-
lishes the Department's policies for management of materials transportation
activities.

. DOE 1540.2, HAZARDOUS MATERIAL PACKAGING FOR TRANSPORTATION ADMINISTRATIVE

PROCEDURES of 9-30-86, establishes administrative procedures for the certifi-
cation and use of radioactive and other hazardous materials packaging by the
Department of Energy.

DOE 2110.1, PRICING OF OEPARTMENTAL MATERIALS AND SERVICES of 2-16-84, which
establishes the Department's policy for establishing prices and charges for
materials and services provided to outside persons and organizations.

DOE 4300.18, REAL PROPERTY AND SITE DEVELOPMENT PLANNING of 7-1-87, estab-
lishes Department policies and procedures for planning the development and
utilization of sites and their facilities and for the acquisition, use,
inventory, and disposal of real property or interests therein.

DOE 4700.1, PROJECT MANAGEMENT SYSTEM, of 3-6-87, establishes the DOE Project
Management System {PMS), provides implementing instructions, formats and pro-
cedures and sets forth requirements which govern the development, approval and
execution of DOE's outlay program acquisition as embodied in the PMS.

DOt 5000.3, UNUSUAL-OCCURRENCE REPORTING SYSTEM of 11-7-84, establishes the
Department's policy and provides instructions for reporting, analyzing, and
disseminating information on programmatically significant events.

DOE 5400.2, ENVIRONMENTAL COMPLIANCE ISSUE COORDINATION, of B-13-87, estab-
Tishes 00E requirements for coordination of significant environmental compli-
ance issues.

DOE 5440.1C, NATIONAL ENVIRONMENTAL POLICY ACT of 4-9-85, establishes the
Department's policy for implementation of the National Environmental Policy
Act of 1969 (Public Law 91-190).
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DOE 5480.18, ENVIRONMENTAL SAFETY, AND HEALTH PROGRAM FOR DEPARTMENT OF ENERGY
OPERATIONS of 9-23-86, establishes an overall framework of program require-
ments for safety, environmental, and health protection, including criteria for
radiation exposure and radiocactive effluent releases for operating facilities

and sites.

DOE 5480.3, SAFETY REQUIREMENTS FOR THE PACKAGING AND TRANSPORTATION OF
HAZARDOUS MATERIALS, HAZARDOUS SUBSTANCES AND HAZARDOUS WASTES, of 7-9-85,
establishes requirements for the packaging and transportation of hazardous
materials, hazardous substances, and hazardous wastes.

DOE 5481.1B, SAFETY ANALYSIS AND REVIEW SYSTEM of 9-23-86, establishes uniform
requirements for'the preparation and review of safety analyses of DOE
operations.

DOE 5482.1B, ENVIRONMENT, SAFETY AND HEALTH APPRAISAL PROGRAM of 9-23-86,
establishes an environment safety and health appraisatl program for DOE.

DOE 5484.1, ENVIRONMENTAL, SAFETY, AND HEALTH PROTECTION INFORMATION REPORTING

REQUIREMENTS of 2-24-81, establishes requirements and practices for reporting
environmental, health, and safety information for DOE operations.

DOE 5700.6B, QUALITY ASSURANCE of 9-23-86, sets forth principles and assigns
responsibilities for establishing, implementing, and maintaining programs of
plans and actions to assure quality achievement in the Oepartment's programs.

DOE 6430.1, GENERAL DESIGN CRITERIA of 12-12-83, establishes general design
criteria for use in acquisition of the Department's facilities and to estab-
1ish responsibilities and authorities for the development and maintenance of
those criteria.

WIPP-DOE-069, rev. 2, of 9-85, "Transuranic Waste Acceptance Criteria for the
Waste Isolation Pilot Plant" of 9-81, as updated, specifies basic requirements
for disposal of contact-handled and remote-handled transuranic waste at the
Waste Isolation Pilot Plant. Coptes of this and other DOE Waste Isolation
Pilot Plant reports may be obtained from the Albuquerque Operations Office.

WIPP-00E-120, rev. 1, of 1-B3, "Quality Assurance" establishes the Quality
Assurance requirements to ensure that each site's transuranic waste certifica-
tion program will perform satisfactorily.

WIPP-DOE-157 vev. 1, of 9-85, "Data Package Format for Certified Transuaranic
Waste for the Waste Isolation Pilot Plant" specifies the arrangement of data
which are required to be reported to the Waste Isolation Pilot Plant for
transuranic waste to be received,
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21.

22.

23.

DOE/LLW-63T of 9-87, "Gufidance for Conduct of Waste Management Systems
Performance Assessment" provides information on meeting the systems
performance requirement of Chapter III 3b{2) of DOE 5820.2A.

DOE-JI0-025 of 9-87, "Comprehensive Implementation Plan for the DOE Defense
Buried Transuranic-Contaminated Waste Program,” describes Tong term management
alternatives for all DOE sites with buried transuranic waste.

DOE/RW-0006, rev. 3, "Integrated Data Base for 1987: Spent Fuel and Radio-
active Waste I[nventories, Projections, and Characteristics" of 9-87, with
annual updates, summarizes data in the Integrated Oata Base program on alli

- domestic spent fuel and radioactive waste. Copies may be obtained from the

24.

25.

26.

27.

28.

29.

30.

Office of Nuclear Energy, Germantown, or the Technical Information Center, Oak
Ridge.

00E/0P/0020/1 "An Evaluation of Commercial Respository Capacity for the
Disposal of Defense High Level Waste," of 6-85, evaluates the use of civilian
repository capacity for the disposal of high level waste resulting from
Defense activities, and provided to the President as one analytical input for
his evaluation as required under the Nuclear Waste Policy Act.

Nuclear Waste Policy Act of 1982, as amended, {Public Law 97-425) provides for
the development of repositories for the disposal of high-level waste and spent
nuclear fuel.

Uranium Mi11 Tailings Radiatfon Control Act of 1978 (Pubic Law 95-604) estab-
1ishes national policy for control of uranium mill tailings.

Energy Reorganization Act of 1974 (Public Law 93-438), in Section 202, assigns
Ticensing and related regulatory authority to the Nuclear Regulatory
Commission for facilities authorized for the express purpose of long-term
storage of defense high-level waste.

Department of Energy National Security and Military Applications of Nuclear
Energy Authorization Act of 1980 (Public Law 96-164), Section 213(a)
authorizes the Waste Isoiation Pilot Plant.

Low-Level Radioactive Waste Policy Amendments Act of 1985 (Public Law 99-240)
makes the Federal Government responsible for disposal of commercially
generated greater than class C waste as defined in Section 3(b){1)(D) of the
Act.

Resource Conservation and Recovery Act of 1976, as amended, (Public Law
94-580) establishes safe and environmentally acceptable management practices
for solid wastes.
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Comprehensive Environment Response, Compensation, and Liability Act of 1980,
as amended, (Public Law 96-510) to provide for liability, compensation,
cleanup, and emergency response for hazardous substances released into the
environment, and the cleanup of inactive hazardous waste disposal sites.

The Superfund Amendments and Reauthorization Act of 1986 (Public Law 99-270)
provides for a fund (Superfund) which may be utilized by the Environmental
Protection Agency, State, and local governments to clean up hazardous waste

sites listed on the National Priorittes List.

Nationa) Environmental Policy Act of 1963 (Publfc Law 91-190) requires the

-preparatfon of a statement which considers environmental impacts, alterna-

tives, and resource commitments for any major Federal action that signifi-
cantly affects the quality of the human environment.

Title 5 CFR 1320, Controlling Paperwork Burdens on the Public serves as the
implementing regulation for Public Law 96-511, Paperwork Reduction Act of 1980
and directs the identification and c¢learance of information collections Tevied

-on the public, including contractors, State and local government units, and

persons who perform services for the Department on an individual basis.

Title 10 CFR Part 60, of 2-25-81, Disposal of High-Level Wastes in Geologic
Repositories, prescribes rules governing the licensing of the Department of
Energy to receive and possess source, special nuclear, and byproduct material
at a geologic repository operations area.

Title 10 CFR Part 61, of 12-27-82, Licensing Requirements for Land Disposal of
Radioactive Waste, establishes technical requirements for the land disposal of
commercial low-Tevel waste including site selection, site design, and facility
operation and closure.

Title 10 CFR Part 71, of B8-5-83, Packaging and Transportation of Radioactive
Material, establishes (1) requirements for packaging, preparation for ship-
ment, and transportation of licensed material and (2) procedures and standards
for NRC approval of packaging and shipping procedures for fissile matertal and
for a quantity of other 1icensed material in excess of a Type A guantity.

Title 10 CFR Part 962, of 5-1-87, Radicactive Waste; Byproduct Material estab-
Tishes the policy that all! DOE radiocactive waste which is hazardous under the
Resource Conservation and Recovery Act will be subject to requlation under
both the Resource Conservation and Recovery Act and Atomic Energy Act.

Title 40 CFR Part 61, of 7-1-87 National Emission Standards for Hazardoys Air
Potlutants, establishes standards for atmospheric emissions of hazardous air
pollutants and radionuclides.
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Title 40 CFR Part 181, of 9-19-85, Environmental Radicactive Protection
Standards for Management and Disposal of Spent Nuclear Fuel, High-lLevel and
transuranic Radioactive Waste, establishes radiation protection standards
governing the management and storage of spent nuclear fuel or high-level or
transuranic wastes at any disposal facility operated by DOE.

Title 40 CFR Part 192, of 1-5-83, Health and Environmental Protection
Standards for Uranium and Thorium Mill Tailings, concerns the control of
residual radioactive material at designated processing or disposal sites.

Title 40 CFR Part 261, of 5-19-80, Identification and Listing of Hazardous
Waste identifies those solid wastes that are subject to regulation as
hazardous waste.

Title 40 CFR 262, of 5-19-80, Standards Applicable to Generators of Hazardous
Waste, establishes manufacturing, packaging, labeling, record keeping, and
reporting requirements for generators of hazardous waste.

Title 40 CFR Part 263, of 5-19-80, Standards Applicable to Transporters of
Hazardous Waste, establishes manufacturing, record keeping, spill reporting
and cleanup requirements for transporters of hazardous waste.

Title 40 CFR Part 264, of 5-19-80, Standards for Owners and Operators of
Hazardous Waste Treatment, Storage and Disposal Facilitfes, establishes
minimum national standards defining the acceptable management of hazardous
waste.

Title 40 CFR Part 265, of 5-19-80, Interim Status Standards for Owners and
Operators of Hazardous Waste Treatment, Storage, and Qisposal Facilities,
establishes minimum national standards that define the acceptable management
of hazardous waste during the period of interim status and until certification
of final closure.

Title 49 CFR Parts 100-178, of 10-1-86, Gther Regulations Relating to Trans-
portation: Chapter I-Research and Special Programs Administration, Department
of Transportation, prescribes the requirements of the DOT governing the trans-
portation of hazardous material and the manufacture and testing of packaging
and containers.

ANSI/ASME NQA-1 "American Natiomal Standards Institute/American Society of
Mechanical Engineers Nuclear Quality Assurance-1," sets forth requirements for
the establishment and execution of quality assurance programs for the design,
construction, operation, and decommissioning of nuclear facilities.

Atomic Energy Act of 1954, as amended 42 U.S.C. § § 2011-2292 (1982) which
authorizes and directs the Atomic Energy Commission to produce special nuclear
material in its own faciiities to produce atomic weapons or atomic weapons
parts and to research and develop military applications of atomic energy.
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50. Nuclear Waste Policy Amendments Act of 1987 (part of the Budget Reconciliation
Act for FY 1988 Public Law 100-203), of December 22, 1987, streamlines and
focuses the high level waste management program established by the Nuclear

waste Policy Act.

Attachment 1
Page 6




.

DOE 5820.2A Attachment 2

9-

1.

4'

Page 1
26-88
DEFINITIONS
Below Requlatory Concern. A definable amount of low-level waste that can be

deregulated with minimal risk to the public.

. Buffer lone. The smallest region beyond the disposal unit that is required as

controlled space for monitoring and for taking mitigative measures, as may be
required.

Byproduct Material. (Attachment 1, pages 4 and 5, paragraphs 38 and 49.)

a. Any radioactive material (except special nuclear material) yielded in, or
made radioactive by, exposure to the radiation incident or to the process
of producing or utilizing special nuclear material. For purposes of
determining the applicability of the Resource Conservation and Recovery
Act to any radioactive waste, the term "any radiocactive material” refers
only to the actual radionuclides dispersed or suspended in the waste
substance. The nonradioactive hazardous waste component of the waste
substance will be subject to regulation under the Resource Conservation
and Recovery Act.

b. The tailings or waste produced by the extraction or concentration of
uranium or thorium from any ore processed primarily for its source
mater{al content, OQOre bodies depleted by uranium solution extraction
operations and which remain underground do not constitute “byproduct
materfal." :

Certified Waste. Waste that has been confirmed to comply with disposal site
waste acceptance criteria (e.g., the Waste Isolation Pilot Plant-Waste Accep-
tance Criteria for transuranic waste) under an approved certification program.

Clasure.

a. Operational Closure. Those actions that are taken upon completion of
operations to prepare the disposal site or disposal unit for custodial
care, (e.g., addition of cover, grading, drainage, erosion control),

b. Final Site Closure: Those actions that are taken as part of a formal
decommissioning or remedial action plan, the purpose of which is to
achieve long-term stability of the disposal site and to eliminate to the
extent practical the need for active maintenance so that only
surveillance, monitoring, and minor custodial care are required.

. Contact-Handled Transuranic Waste. Packaged transuranic waste whose external

surface dose rate does not exceed 200 mrem per hour.

Cecommissioning. Actions taken to reduce the potential health and safety
impacts of DOE contaminated facilities, including activities to stabilize,
reduce, or remove radioactive materials or to demolish the facilities.
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Decontamination. The remoQa] of radioactive contamination from facilities,
equipment, or soils by washing, heating, chemical or electrochemical action,
mechanical cleaning, or other techniques.

Department of Energy Waste. Radioactive waste generated by activities of the
Department (or its predecessors), waste for which the Department is respon-
sible under law or contract, or other waste for which the Department is
responsible. Such waste may be referred to as DOE waste.

Disposal. Emplacement of waste in a manner that assures isolation from the
biosphere for the foreseeable future with no intent of retrieval and that
requires deliberate action to regain access to the waste.

Disposal Facility. The land, structures, and equipment used for the disposal
of waste,

Disposal Site. That portion of a disposal facility which is used to dispose
of waste. For low-level waste, it consists of disposal units and a buffer
zone. :

Disposal Unit. A discrete portion (e.g., a pit, trench, tumulus, vault, or
bunker) of the disposal site into which waste is placed for disposal.

DOE Reservation. A location consisting of a DOE-controliled land area
including DOt-owned facilities (e.g., the Oak Ridge Reservation) in some cases
referred to as a Site, such as the Nevada Test Site, the Hanford Site; or as a
Laboratory, such as the idaho National Engineering Laboratory; or as a Plant,
such as Rocky Flats Plant; or as a Center, such as the Feed Materials
Production Center.

Free Liguids. Liquids which readily separate from the solid portion of a
waste under ambient temperature and pressure.

Engineered Barrier. A man-made structure or device that is intended to
improve the performance of a disposal facility.

Hazardous Naste;. Those wastes that are designated hazardous by EPA regula-
tions (40 CFR 261).

High-leve] Waste. The highly radioactive waste materia) that results from the
reprocessing of spent nuclear fuel, including 1iquid waste produced directly
in reprocessing and any solid waste derived from the 1iquid, that contains a
combination of transuranic waste and fission products in concentrations
requiring permanent isolation.

Institutional Control. A period of time, assumed to be about 100 years,
gur:?% :hich human institutions continue to control waste management
acilities.
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20.

21.

22.

23.

24.

25.

26.

27.

28.

30.

Low-Level Waste. Waste that contains radicactivity and i{s not classified as
high-level waste, transuranic waste, or spent nuclear fuel or lle(2) byproduct
material as defined by this Order. Test specimens of fissionable material
irradiated for research and development only, and not for the production of
power or plutonium, may be classified as low-level waste, provided the concen-
tration of transuranic is less than 100 nCi/g.

Monitoring. The making of observations and measurements to provide data to
evaluate the performance of a waste management operation.

Mixed Waste. Waste containing both radioactive and hazardous components as
defined by the Atomic Energy Act and the Resource Conservation and Recovery
Act, respectively.

Natural Barrier. The physical, chemical, and hydrological characteristics of
the geological environment at the disposal site that, individually and collec-
tively, act to retard or preclude waste migration.

Naturally Occurring and Accelerator Produced Radioactfve Material. Any radio-
active materiat that can be considered naturally occurring and is not source,
special nuclear, or byproduct material or that is produced in a charged parti-
cle accelerator.

Near Surface Disposal. Disposal in the upper 30 meters of the earth's
surface, (e.g. shaliow land burial).

Performance Assessment. A systematic analysis of the potential risks posed by
waste management systems to the public and environment, and a comparison of
those risks to established performance objectives.

Pyrophoric Material. A material which under normal conditions is 1iable to
cause fires through friction, retained heat from manufacturing or processing,
or which can be ignited readily and when ignited burns so vigorously and
persistently as to create a serious transportation, handling or disposal
hazard.

Quality Assurance. A11 those planned and systematic actions necessary to
provide adequate confidence that a factlity, structure, system, or component
will perform satisfactorily and safely in service. Quality assurance includes
quality contrel, which comprises all those actions necessary to control and
verify the features and characteristics of a material, process, product, or
service to specified requirements.

Radicactive Waste. Solid, 1iquid, or gaseous materfal that contatns radio-
nuclides regulated under the Atomic Energy Act of 1954, as amended and of
negligible economic value considering costs of recovery. i

Remedial Action. Activities conducted at DOE facilities to reduce potential
risks to people and/or harm to the environment from radicactive and/or
hazardous substance contamination.
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Remote-Handled Transuranic Waste. Packaged transuranic waste whose external
surface dose rate exceeds 200 mrem per hour. Test specimens of fissionable
materia) irradiated for research and development purposes only and not for the
production of power or plutonium may be classified as remote-handled trans-
uranic waste.

Repository. A facility for the permanent deep geologic disposal of High Level
or Transuranic Waste.

Spent Nuclear Fuel. Fuel that has been withdrawn from a nuclear reactor
following irradiation, but that has not been reprocessed to remove its
constituent elements.

Storage. Retrievable retention of waste pending disposal.

Storage Facility. Land area, structures, and equipment used for the storage
of waste.

Storage Unit. A discrete part of the storage facility in which waste is
stored.

Surplus Faciiity. Any facility or site (incTuding equipment) that has no
identified or planned programmatic use and is contaminated with radioactivity
to levels that require controlled access.

Transuranium Radionuclide. Any radionuciide having an atomic number greater
than 92.

Transuranic Waste. Without regard to source or form, waste that is contami-
nated with alpha-emitting transuranjum radionuclides with half-1ives greater
than 20 years and concentrations greater than 100 nCi/g at the time of assay.
Heads of Field Elements can determine that other alpha contaminated wastes,
peculiar to a specific site, must be managed as transuranic waste.

Treatment. Any method, technigue, or process designed to change the physical
or chemical character of waste to render it less hazardous, safer to trans-
port, store or dispose of, or reduced in volume.

Treatment Facility. The specific area of Jand, structures, and equipment
dedicated to waste treatment and related activities.

Waste Container. A receptacle for waste, including any liner or shielding
material that is intended to accompany the waste in disposal.

Waste Management. The planning, coordination, and direction of those func-
tions related to gemeratfon, handling, treatment, storage, transportation, and
dis$o?ai of waste, as well as associated surveillance and maintenance
activities.
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44, Waste Package. The waste, waste contafner, and any absorbent that are
intended for disposal as a unit. In the case of surface contaminated,
damaged, leaking, or breached waste packages, any overpack shall be considered

the waste container, and the original container shall be considered part of
the waste.
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CHAPTER I
HIGH-LEVEL WASTE
1. PURPOSE. To establish policies and guidelines for managing the Department of

2.

Energy's (DOE) high-level waste and any other matertals which, because of
their highly radioactive nature (level of health risk, longevity of health
risk and thermal activity), require similar handting. (Unless demonstrated to
the contrary, all high-level waste shall be considered to be radioactive mixed
waste and subject to the requirements of the Atomic Energy Act, as amended,
and the Resource Conservation and Recovery Act.)

POLICY. A1l high-level waste generated by DOE operations shall be safely
stored, treated, and disposed of according to requirements set forth in this
Order. Storage operations shall comply with applicable EPA standards and EPA/
State regulattons. Geologic disposal shall comply with both Nuclear Regula-
tory Commission regulations and EPA standards.

REQUIREMENTS.

a. Design.
(1) Requirements for New Facilities,

(a) Design objectives for new facilities will assure protection of the
public and operating personnel from hazards associated with normal
high-level waste operations, accident conditions, and the effects
of natural phenomena. Other objectives are compliance with DOE
policies regarding nuclear safety, quality assurance, fire protec-
tion, pollution control, and safeguards and security protection
for high-level waste and protection of essential operations from
the effects of potential accidents.

(b) Designs for new storage and treatment facilities shall meet the
requirements of DOE 6430.1, applicable EH Orders and 40 CFR 264.

(c) Designs for new storage facilities shall incorporate features to
facilitate retrieval capability.

(2) Design Review for Existing Facilities. Uniform requirements for the
preparation of safety anaiysis reports for high-level waste opera-
"tions, detailed in DOE 5481.1B, include the review of existing opera-
tional facilities based on current technical criteria. When hazards
are identified that should be eliminated, controlled, or mitigated,
appropriate upgrading, actions in accordance with paragraph 3a(l)
above, shall be identified and implemented according to the require-
ments of DOE 5481.1B.
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b. Storage Operations - Doubly Contained Systems.

(1) Waste Characterization.

(a) Liquid and solidified high-level waste shall be characterized

(b)

consistent with radiation protection requirements to determine its
hazardous components, per 40 CFR 261 and 40 CFR 264. Characteri-
zation shall satisfy requirements of paragraph 3b(1)(b) and may
reflect knowledge of waste generating processes, laboratory
testing results, and/or the resuits of periodic sampling and
analysis. Examples of required information are chemical composi-
tion, physical properties, radfonuclide concentrations, and pH.

Waste characteristics and compatibility information shall be docu-
mented 1n a safety analysis report (see DOE 5481.1B) and be used
as a basis for designing new facilities.

(2) Storage and Transfer Operations.

(a)

(b)

(c)

(d)

{e)

A11 new high-level waste handling, transfer, and storage facili-
ties {(e.g., tanks, bins, pipelines, and capsules) shall be doubly
contained.

Singly contained pipelines may be used routinely for liquid waste
that has a total radliact1§1ty concentration of less than
0.05C1/gal (4.9 x 104iBg/m”). They may be used on a temporary
basis for higher activity waste, if appropriate design and
administrative controls are in place to mitigate adverse effects
from a pipeline failure.

Leaking waste storage systems shal) not be used to recejve waste
unless secondary containment is maintained (e.g., 1iquid level
maintained below leak point) and it can be shown with the support
of formal documentation (e.g., Safety Analysis Reports, Opera-
tional Safety Requirements, Operating Standards) that temporary
operation can be performed without releasing radfoactive liquid to
the environment.,

Secondary containment systems shall be capable of containing
1iquids that leak into them from the primary system and shall be
equipped with transfer capability to retrieve the leaked liquid.
Secondary containment systems for solidified high-level waste
shall provide for physical isolation of the waste from the
environment.

To the extent practical, waste shall be segregated by type
(sludge, salt, high activity, and low activity) to make accessi-
bility for future processing easier.
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(9)

(h)

(1)

(3)

(k)

I-3

Where required, ventilation and filtration systems shall be
provided to maintain radionuclide releases within the guidelines
specified in DOE 5481.1B and appiicable EH Orders. Ventilation
systems shall be provided where the possibility exists for
generating flammable and explosive mixtures of gases (e ges
hydrogen/air or organics/air).

Facilities using cathodic corrosion protection systems shall
include engineered features that protect against abnormal con-
ditions such as stray currents or system failure. The cathodic
protection systems shall be calibrated annually, and all sources
of impressed current shall be inspected and/or tested at least
every other month,

Engineering controls shall be incorporated to provide liquid
volume inventory data and to prevent spills, leaks, and overflows
from tanks or containment systems. Examples are level-sensing
devices, 1iquid level alarms, and maintenance of sufficient
freeboard. The high-level waste shall be stored at pressures
tower than those of ancillary systems (e.g., cooling water).

Nuclear criticality safety considerations and controls shall be
evaluated for normal operations and, before any significant
operational changes are made, to protect against an uncontrolled
nuclear criticality incident (e.q., disso1utfon of sludges for
removal from tank).

Each facility shall utilize remote maintenance features and other
appropriate techniques to minimize personnel radiation exposure in
accordance with DOE 5481.1B.

Upon loss and subsequent recovery of normal electrical power,
high-level waste transfer equipment shall not have the capability
to restart without active operato: action.

(3) Monitoring, Surveil]ance, and Leak Detection.

(2)

-

Monitoring and leak detection capability shall be incorporated in
the engineering systems {(e.g., 1iquid level sensing devices and
alarms for high-level waste 11quid systems) to provide rapid
identification of failed containment, and measurement of abnormatl
temperatures. The following, at a minimum, shall be monitored:
temperature; pressure; radicactivity in ventilation exhaust; and
1iquid effluent streams associated with high-level waste facili-
ties. Where the possibility exists for the generation of flam-
mable and explosive mixtures of gases, monitoring shall be
conducted. For facilittes storing 1iquid high-level waste, the
following should also be monitored: 1iquid levels; sludge volume;
tank chemistry; condensate and cooling water.
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(b)

(c)

(d)

(e)

(f)
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Leak detection systems (e.g., conductivity probes) shall be
designed and operated so that they will detect the failure of the
primary containment boundary, the occurrence of waste release, or
accumulated 1iguid in the secondary containment system.

A method for pertodically assessing waste storage system integrity
(e.g., coupons for corrosion testing, photographic and periscopic
inspections, leak detectors, Tiquid level devices) shall be
established, documented, and reported as required in the Waste
Management Ptan.

Electrical monitoring and leak detection devices essential to safe
operations shall be provided with backup power, as appropriate, to
ensure ogperability under emergency conditions.

Surface water systems associated with the high-level waste storage
area shall be monttored according to applicable National Pollution
Discharge Elimination System permits and EH Order requirements.

A system of ground water or vadose zone monitoring wells meeting
the Resource Conservation and Recovery Act requirements per 40 CFR
264 shall be installed, as a minimum, around clusters of liquid
waste storage tanks.

(4) Contingency Actions.

(a)

(b)

(c)

(d)

A tank or secondary contaimment system from which there has been a
leak or a spill to the surrounding soil, or which §s otherwise
unfit for use, shall be removed from service until conditions can
be evaluated fully.

Upon detection of released radioactive materifals, steps shall be
taken to prevent further migration of the release to soil or
surface water. Major contamination in the soil shall be removed
or stabilized unless compiiance with this requirement would cause
greater harm to human health or the environment.

If a release results from a spill and the integrity of the system
is not damaged, the system may be returned to service as soon as
action to correct the condition is compieted.

For emergency situations involving 11quid high-level waste, spare
capacity with adequate heat dissipation capability shall be main-
tained to receive the largest volume of 1iquid contained in any
one tank. Adequate transfer pipelines also shall be maintained in
operational condition. Interconnected tank farms with adequate
transfer capabilities and spare capacity may be considered as a
single tank farm for purposes of this requirement.
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{e) A schedule and procedure shall be developed for monitoring, sur-
veillance, and calibratton checks. The frequency of these activi-
ties shall be based on the potential rate of equipment deteriora-
tion and the possibility of an environmental or human health
incident, assuming that a malfunction from equipment failure or
human error is not detected between checks. Schedules, proce-
dures, and performance requirements shall be documented in the
operating and maintenance documentation.

(f) Each high-level waste facility shall have response procedures for
credible emergencies, as fdentified in the Safety Analysis
Reports.

(5) Training.

(a) Operator training and qualification standards shall be developed
and an up-to-date record of training status shall be maintained.

(b) Worker safety training must comply with the requirements of DOE
5480.18 and applicable EH Orders. _

(6) Quality Assurance. Consistent with DOE Order 5700.68, high-level
waste operations shall be conducted in accordance with appiicable
requirements of the American National Standards Institute/American
Society of Mechanical Engineers Nuclear Quality Assurance-1 and other

.' appropriate national consensus standards. (See Attachment 1, page 5,
paragraph 48). '

(7) Waste Treatment and Minimization.

(a) For the purpose of economy and enhancing the safety of high-level
waste storage, processing programs shall be developed and imple-
mented at the generating site to reduce the quantity of waste
being sent to storage, and techniques (e.g., evaporation) shall be
implemented to reduce further the waste volume in storage.

(b) Programs should be developed and implemented to treat high-level
waste in storage to prepare it for eventual conversion to suitable
disposal forms, as such forms are developed. This may include
separation of high-level waste into other waste categories, such
as transuranic waste or low-level waste.

(c) The chemistry of liquid high-level waste shall be adjusted to
control corrosion within design limits for the storage system.

(d) Treatment reagents shall not be placed in a tank system without
proven effective mitigative action if they could cause the tank,
its ancillary equipment, or the containment system to rupture,
leak, or otherwise fail.
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{e) Waste generation and waste management systems that significantly
change the chemical and physical forms of the waste shall be tech-
nically assessed to assure compatibility and retrievability.

c. Storage Operations - Singly Contained Tank Systems.

(1) Waste Characterization. The contents of singly contained tank systems

(2)

shall be characterized consistent with radiation protection require-
ments and the needs associated with safe storage to determine its
hazardous components consistent with 40 CFR 261, 40 CFR 264, and State
requirements. Characterization may reflect knowledge of waste gene-
rating processes, laboratory testing results, and/or the results of
periodic sampling and analysis.

Storage and Transfer Operations.

(a) Singly contained tank systems shall not be used to store fresh
high-level waste from fuel reprocessing operations except under
emergency conditions as determined by the Operations Office
Manager.

(b) Storage and transfer operations shall be conducted within the
11m1ts defined in the Safety Analysis Reports according to .DOE
5481.1B.

(¢) Engineered systems shall be incorporated to provide waste valume
inventory data, consistent with the nature of the specific waste
stored in singly contained tanks. Examples are surface level
sensing devices and interstitial 1iquid level sensing devices.

(d) Singly contained pipelines: (see paragraph 3b(2)(b)).

(e) Where active ventilation 1s required, systems shall be provided to
maintain radionuclide releases at the point of discharge within
the guidelines specified in applicable EH Orders for offsite
concentrations and DOE 5480.18 for onsite dose commitment
considerations., -

(f) Nuclear criticality safety (see paragraph 3b(2)(1)).

(g) Each facility shall use remote maintenance features and other
appropriate techniques to maintain personnel radiation exposure as
low as reasonably achievable.

(h) Electrical power loss (see paragraph 3b(2)(k)).
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(3) Monitoring, Surveillance, and Leak Detection.

(a) Monitoring and surveillance capability shall exist to provide
1iquid volume, waste inventory data, and identification of failed
containment,

(b) A method for periodically assessing waste storage tank integrity

(e.g., coupons, photographic inspections, leak detectors, liquid
level devices) shall be estabiished and documented.

(c) Emergency power (see paragraph 3b(3)(d)).
(d) Monitoring wells (see paragraph 3b(3)(f)).

(4) Contingency Action.

{a) A contingency action ptan shall be maintained to respond to spills
or leaks and other credible emergencies as identified in the
Safety Analysis Reports.

(b) Leak mitigation (see paragraph 3b(4)(b}).

{c) For emergency situations involving pumpable 1iquid in singly

contained tanks, appropriate equipment (e.g., pumps) shall be
maintained to provide removal of liquid.

(8) Training. {see paragraphs 3b(5)(a) and (b)).
(6) Quality Assurance. (see paragraphs 3b(6)(a)).

Disposal. New and readily retrievable waste shall be processed and the
high-level waste fraction disposed of in a geologic repository according
to the requirements of the Nuclear Waste Policy Act of 1982 (Public Law
97-425) as amended. Options for permanent disposal of other waste, such
as single shell tank waste, shall be evaluated and include such methods as-
in-place stabilization as well as retrieval and processing, as required
for new and readily retrievable waste. Analytic predictions of disposal
system performance shall be prepared and incorporated in the National
Environmental Policy Act process.

(1) New and Readily Retrievable. New and readily retrievable existing
high-level waste shail be processed to a final immobilized form in
facilities such as the Defense Waste Processing Facility and the
Hanford Waste Vitrification Piant preparatory to permanent disposal in
a deep geologic repository.

(a) Waste acceptance specifications and criteria based upon the '
requirements outlined in 10 CFR 60.113, 10 CFR 60.131(b)(7),
10 CFR 60.135, 10 CFR 71.87, and 40 CFR 191 shall be developed for
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high-level waste forms prior to startup of faciiities that gene-
rate the disposal waste form. Specifications and criteria shall
be approved by RW-20 and DP-12 for Defense Programs high-level
waste forms and by RW-20 and NE-20 for West Valley Demonstration
Project product. As examples, specifications and criteria for the
Defense Waste Processing Facility vitrified high-level waste form
are documented in DOE/RW-0125; those for the West Valley Demon-
stration Project high-level waste form are documented in
DOE/RW-0136.

(b) Interim storage for selidified high-level waste awaiting transport
to the designated geologic repository shall comply with applicable
requirements in paragraph 3b.

Other Waste. High-level waste that is not readily retrievable shall
be monitored periodically in sftu. Field offices shall reevaluate the
safety of such waste to determine the need for corrective measures as
necessary. Options for permanent disposal of singly contained tank
waste shall be evaluated and include such methods as in-place stabili-
zation as well as retrieval and processing, as required for new and
readily retrievable waste in paragraph 3d(1).
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CHAPTER I1I

MANAGEMENT OF TRANSURANIC WASTE

PURPOSE. To establish policies and guidelines for managing DOE transuranic
waste starting with its generation, continuing through closure of the Waste
Isolation Pilot Plant, and finally the management of buried transuranic waste
as defined in Attachment 1, page 3, paragraph 22. Transuranic wastes that are
also mixed wastes are subject to the requirements of the Atomic Energy Act and
the Resource Conservation and Recovery Act. Additionally, buried transuranic
wastes are subject to the requirements of the Comprehensive Environmental
Response, Compensation, and Liability Act, and the Superfund Amendments and
Reauthorization Act.

POLICY. Transuranic waste shall be managed to protect the public and worker
health and safety, as well as the environment, and performed in compliance
with applicable radiation protection standards and environmental regulations.
Practical and cost effective methods shall be used to reduce the volume and
toxicity of transuranic waste. :

a. Transuranic waste shall be certified in compliance with the Waste
[solation Pilot Plant-Waste Acceptance Criteria, placed in interim storage
(if required), and sent to the Waste Isolation Pilot Plant.

b. Transuranic waste that the Oepartment of Energy has determined, with the
concurrence of the EPA Administrator, does not need the degree of
isolation provided by a geologic repository or, transuranic waste that
cannot be certified or otherwise approved for acceptance at the Waste
Isolation Ptlot Plant, shall be disposed of by alternative methods.
Alternative disposal methods shall be approved by DOE Headquarters (DP-12
and EH-1) and shall comply with the National Environmental Policy Act
requirements and EPA/State regulations.

REQUIREMENTS.

a, Waste Classification.

(1) Any material that {is known to be, or suspected of being contaminated
with transuranium radionuclides shall be evaluated as soon as possible
1n the generating process, and determined to be efther recoverable

- material, transuranic waste, low-level waste, mixed waste, or non-
radioactive trash in order to avoid commingling the various material
streams.

(2) The lower concentration 1imit for transuranic waste (>100 nCi/g of
waste) shall apply to the contents of any single waste package at the
time of assay. The mass of the waste container including shielding
shall not be used in calculating the specific activity of the waste.
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(3) Radioactive wastes with quantities of transuranic radionuclides in
concentrations of 100 nCj/g of waste or less shall be considered to be
low-level waste, and shall be managed according to the requirements of
Chapter II1 of this Order.

(4) Mixed transuranic waste:

(a) Mixed transuranic waste meeting the requirements of the Waste
Isolation Pilot Plant-Waste Acceptance Criteria shall be sent to
the Waste Isolation Pilot Plant.

(b) The Data Package prepared by the generators for the Waste Isola-
tion Pilot Plant shall include information on the kinds and quan-
tities of hazardous components contained in a waste package in
accordance with applicable Resource Conservation and Recovery Act
regulations.

(c) The determination whether the transuranic waste exhibits any
hazardous characteristics or contains listed hazardous components
may be based on knowledge of the waste generating process when the
performance of a chemical analysis would significantly increase
the radiation hazard to personnel,

b. Transuranic Waste Generation and Treatmenf.

(1) Technical and administrative controls shall be directed to reducing
the gross volume of waste generated and/or the amount of radioactivity
requiring disposal. Transuranic waste reduction efforts shall be
based on the implementation of techniques such as process modifica-
tion, process optimization, materials substitution, decontamination,
assay of suspect waste, and new technology development. Volume reduc-
tion techniques, such as incineration, compaction, extraction, and
shredding, shall be implemented wherever cost effective and practical,
Treatment facilities shall be permitted by the appropriate regulatory
authority.

(2) Transuranic waste shall be assayed or otherwise evaluated to determine
the kinds and quantities of transuranic radionuclides present prior to
storage. Additionally, hazardous waste components shall be estimated
or analyzed, whichever 1§ appropriate.

(3) Mixed transuranic waste shall be treated, where feasible and practi-
cal, to destroy the hazardous waste component.

(4) Transuranic waste that is classified for security reasons shall be
treated to remove or destroy the classified characteristic(s) prior to
certification. Declassification should be performed by the generator.




DOE 5820.2A Ir-3

9-26-88
¢. JTransuranic Waste Certification.

(1) Transuranic waste shall be certified, pursuant to the Waste Isolation
Pilot. Plant-Waste Acceptance Criteria, ptaced in interim storage, and
sent to the Waste Isolation Pilot Plant when it becomes operational.

(2) Uncertified transuranic waste shall not be sent to the Waste Isolation
Pilot Plant except by special permission granted in response to a
formal, documented request to the Waste Isolation Pilot Plant-Waste
Acceptance Criteria Certification Committee and the Waste Isolation
Pitot Plant Waste Operations.

(3) A1l transuranic waste certification sites shall prepare a certifica-
- tion plan which describes how the waste meets each waste acceptance
criterion described in the WIPP-DOE-069 (see Attachment 1, page 3,
paragraph 18).

(4) Each certification plan shall define controls and other measures to
ensure that each element of the certification plan is performed
adequately as described. Requirements for these quality assurance
activities are described in the WIPP-DOE-120 (see Attachment 1,
page 2, paragraph 19).

(5) Certification plans, 1hc1ud1ng associated quality assurance pians,
shall be submitted for review, comment, and approval by the Waste
Isolation Pilot Plant-Waste Acceptance Criteria Certification
Committee.

(6) The Waste Isolation Pilot Plant-Waste Acceptance Criteria
Certification Conmittee shall submit certification and associated
quality assurance plans to the state of New Mexico's Environmental
Evaluation Group for review and comment prior to granting formal
approval of such plans.

(7) The Environmental Evaluation Groups's comments on certification and
associated. quality assurance plans shall be resolved between the
affected site and the Waste Isolation Pilot Plant-Waste Acceptance
Crite;ia Certification Committee prior to granting formal approval of
the plans.

{8) Approved certification and associated quality assurance plans shall be
- implemented by the generating sites using specific, written opera-
tional procedures. :

(9) Certification activities conducted under approved plans and procedures
shall be audited periodically, in accordance with a written audit
program plan on a continuing basis by the Waste I[solation Pilot Plant-
Waste Acceptance Criteria Certification Committee. An Environmental
Evaluation Group representative may accompany the Waste Isolation
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Pilot Plant-Waste Acceptance Criteria Certification Committee audit
team as an observer during site audits. The Waste Isolation Pilot
Plant-Waste Acceptance Criteria Certification Committee may grant
certifying authority to the site following successful completion of an
audit. .

The Waste isolation Pilot Plant-Waste Acceptance Criteria Certifica-
tion Committee shall issue a formal audit report to the responsible
field organization following the completion of an audit. The audit
report shall describe the activities of the Waste Isolation Pilot
Plant-Waste Acceptance Criteria Certification Coomittee audit team and
include a record of any findings, observations, and recommendations.
Corrective actions taken as a result of a finding shall be verified on
subsequent audits. The Waste I[solation Pilot Plant-Waste Acceptance
Criteria Certification Committee shall institute a tracking system to
ensure timely resolution of findings, observations, recommendations,
and the resultant corrective actions.

Fatlure to resolve and close out previous audit findings and recom-
mendations or sending noncomplying waste to the Waste Isolation Pilot
Plant when judged by the Waste Acceptance Criteria Certification
Committee to be a serious violation, shall result in suspension of
certifying authority, pending satisfactory resolution.

Transuranic Waste Packaging.

(1)

(2)

(3)

Newly generated transuranic waste shall be placed in noncombustible
packaging that meets DOT requirements.

A1l Type A transuranic waste containers shall be equipped with a
method to prevent pressure buildup. Acceptable pressure-relief
devices include permeable gaskets, vent clips, and filtered vents.

The waste packages shall be marked, labeled, and sealed in accordance
with the Waste Isolation Pilot Plant-Waste Acceptance Criteria, EPA,
and DOT requirements, as defined in the WIPP-DOE-069, 40 CFR 262,
Subpart C, and 49 CFR 172, Subparts D, E, and 49 CFR 173, Subpart I,
where applicable, prior to shipping.

Temporary Storage at Generating Sites. The following activities shall be
performed to assure the safe storage of transuranic wastes consistent with
the requirements of applicable Resource Conservation and Recovery Act
regulations:

(1)

Transuranic waste shall be segregated or otherwise clearly identified
to avoid the commingling of transuranic waste streams with high-level
waste or low-level waste.
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(2)

(3)

(4)

(5)

(6)

(7)

[1-5

Certified transuranic waste shall not be commingled with noncertified
transuranic waste and shall be stored in a manner unlikely to alter
its certification status.

Transuranic waste in storage areas shall be protected from unauthor-
ized access.

Transuranic wastes in storage shall be monitored periodically to
ensure that the wastes are not releasing their radioactive and/or
hazardous constituents.

Transuranic waste storage facilities shall be designed, constructed,
maintained, and operated to minimize the possibility of fire, explo-
sion, or accidental release of radioactive and/or hazardous components
of the waste to the environment.

Facilities which store transuranic waste shall have a contingency plan
designed to minimize the adverse impacts of fire, explosion, or acci-
dental release of hazardous components of the waste to the
environment.

Transuranic waste shall be stored 1n such a way so as to maintain
radiation exposures as low as reasonably achievable.

Transportation/Shipping to the Waste Isoiation Pilot Plant.

(1)

(2)

(3)

(4)

Transuranic waste shipments shall comply with the provisions of DOE
and DOT regulations, pursuant to DOE 1540.1.

Transuranic waste shipments by truck shall be by.a DOE-controlled
carrier system. Al1 transuranic waste shall be transported in certi-
fied Type B packaging.

Shipping papers shall provide the information required by DOT (49 CFR
172, Subpart C), the Waste Isolation Pilot Plant Data Package (WIPP-
D0E-157), and. as necessary, the manifest required by EPA (40 CFR 261,

. and 262).

Distribution of the shipping papers shall be as follows:

(a) Shipper - one copy (or more);

{(b) Carrier - one copy; and

(c) Waste Isolation Pilot Plant - two copies.

A copy of the papers will be returned by the Waste Isolation Pilot

Plant to the shipper after emplacement of the waste at the Waste
Isolation Pilot Plant.
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(5) Appropriate EPA and State authorizations/permits shall be obtained for
the transport system, as applicable. .

(6) Placarding of shipments shall be carried out, as required by the
regulations of DOT (contained in 49 CFR 172, Subpart F).

(7) A11 shipments of transuranic waste shall be in or on "exclusive use"
vehicles, as defined in 49 CFR 173. Shipments shall be made as
expeditiously as possible and shall be tracked from origin to desti-
nation using a real-time tracking communications system. Deviations
from "preferred routes," delays and other irregularities detected by
the system shall be investigated by the responsible traffic manager
and a report sent to the Waste [solation Pilot Plant within 90 days.

(8) The Albuquerque Operations Office shall develop a transuranic waste
transportation management and operations plan which addresses, but is
not limited to, the following considerations:

(a) Communication between transport vehicle and traffic management;
(b) Shipment tracking in transit;
(c) Security;

(d) Emergency notification/response;

(e) Shipment routing;

(f) Shipment notification as appropriate;

(g) Driver training and qualifications;

(h) Vehicle maintenance and inspection;

(1) State surveillance and inspection; and

(J) Inspection and ;ece;t1f1cat10n of transport packagings.

g. Interim Storage.

(1) Interim storage sites have been designated for storage of:
(a) Waste certified by off site generators;
(b) Waste certified by on site generators;
(c) Waste certified by interim storage personnel; and

(d) Uncertified waste received from on site and/or off site generators
that is awaiting processing and certification.
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- {2) New interim storage facilities shall be sited, designed, constructed,
and operated consistent with the requirements of applicable Resource
Conservation and Recovery Act regulations and in a manner which
satisfactorily addresses the following considerations at a minimum:

(a)

(b)

(c)

(d)

(e)

(f)

(9)

(h)

(1)

()

Proximity to ground water and areas of seismic activity or flood
plains shall be identified, and potential impacts shall be
evaluated.

The factility shall be designed and operated to minimize the run on
and run off of precipitation. The run off control system shall
provide for collecting and sampling run off, which may come in
contact with the waste packages, prior to releasing the water for
discharge,

An environmental monfitoring system shall be provided to detect any
release and migration of major radioactive and hazardous compo-
nents. Background levels of primary radioactive and hazardous
waste components shall be determined.

The storage facility design shall minimize the possibility for the
unauthorized entry of persons.

Incompatible wastes types shail be placed in separate packages and
stored in segregated areas to prevent accidental ignition or
chemical reaction.

Waste storage facilities shall be designed and operated to
minimize the exposure of personnel to radiation and chemicals.

The storage facility operator shall inspect or verify routinely
the condition of waste packages at the storage site for
deterioration that may threaten human health or cause release of
hazardous or radioactive componenis to the environment.

The storage facility operator shall prepare plans that identify
and describe how the site will be closed at the end of its active
1ife. These plans shall address sampling, testing, and monitoring
for major radioactive and hazardous waste components in soil and
groundwater.

Sites that use underground storage tanks for the storage of
transuranic waste shall comply with the requirements of the
Resource Conservation and Recovery Act, as applicable.

Permits shall be acquired, as necessary, from appropriate regu-
latory entities for all the interim storage facility activities
1isted above.
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Existing interim storage sites shall be reviewed for consistency with
the items in paragraph 3g(2). Any necessary corrective actions shall
be performed based on a compliance schedule approved by appropriate
regulatory authorities.

Certified waste shall be stored in a manner unlikely to alter the cer-
tification of the waste package.

Operators of interim storage facilities shall receive data package
information (see Attachment 1, page 2, paragraphs 18 and 20) for each
waste package from the generator. The operator shall store the waste
generator’'s data and shall use the data to prepare a new Data Package
at the time of shipment to the Waste lsolation Pflot Plant.

Certified waste from off site generators does not require additional
waste analysis or interim inspection, either upon receipt at the
storage site or at the time of shipment to the Waste Isalation Pilot
Piant. The generator of the certified waste is responsible for
describing the waste form and waste package content.

Waste that has been certified by a generator and shipped to an interim
storage site shall be reshipped to the Waste Isolation Pilot Plant by
the interim storage site in the following manner:

(a) The generator/certifier shall be identified as the
generator/certifier and shipping originator.

(b) The interim storage site shall be identified as the reshipper.

{c) The shipping originator is responsible for certifiability of the
waste form, waste package content, waste container procurement
documentation, related Data Package information, and proper
marking, labeling and placarding of the shipment. The shipping
originator 1s responsible for any problems or discrepancies
relating to the above-mentioned items that may occur during
shipment to or emplacement at the Waste Isolation Pilot Plant.

(d) The reshipper is responsible for complete data package assembly,
transmittal, proper marking, labeling, placarding, verifying the
adequacy of the exterior condition of the container (e.g., no
significant deterioration, bulging) and for proper shipment
loading. The reshipper shall perform radiation dose rate and
contaminatfon surveys on each package. The reshipper is responsi-
ble for any problems or discrepancies involving the items '
mentioned above.

The interim storage site is the shipping originator for stored waste
certified at that site. Agreements may need to be developed between
offsite waste generators and interim storage site operators/certifiers
to define clearly their respective responsibilities.
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. h. Waste Isolation Pilot Plant.
(1) The Waste Isolation Pilot Plant 1s a defense activity of the DOE for
the express purpose of providing & research and development facility

to demonstrate the safe disposal of radioactive wastes resulting from
defense activities.

(2) After the successful demonstration of the safe disposal of defense
transuranic wastes, the Waste Isolation Pilot Plant will be the
planned destination for all certified contact-handled and remote-
handied transuranic waste, including mixed transuranic waste.

(3) Prior to shipment of waste, the Waste Isolation Pilot Plant shall
validate the data package for that waste shipment.

(4) Upon receipt of waste, Waste Isolation Pilot Plant activities shall
include, but not be limited to, the following:

(a) Verification of the package or assembly fdentification numbers
against the Data Package;

(b) Measurement of the external radiation dose rate of the package and
shipping container;

(c) Verification that contamination levels on the package and shipping
. container surfaces are within acceptable 1imits: and

(d) Review and proper processing of all shipping papers and manifests.

(5) During a period of up to 5 years from the first émplacement of waste
in the Waste Isolation Pilot Plant, the waste shall be stored retriev-
ably. This phase is called the Operations Qemonstration Period.

{6) The decision for or against permanent disposal will be made at the end
of the Operations Demonstration Period. If the decision is against
using the Waste Isolation Pilot Plant as the repository, the stored
waste shall be retrieved, repackaged, if necessary, and handled as
directed by DOE. At that time, the Waste Isolation Pilot Plant shall
be decontaminated, decommissioned, and closed, per agreement with the

- State of New Mexico.

(7) If the Waste Isolation Pilot Plant is designated a repository, the
. underground portion of the Waste Isolation Pilot Plant shall be sealed
upon completion of all planned transuranic waste disposal activities.
Surface facilities shall be decontaminated and decommissioned, and the
Waste Isolation Pilot Plant will be closed, per agreement with the
state of New Mexico.
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(8) Following closure, the salt tailings will be disposed of in an

environmentally acceptabie manner and the site shall be returned to
its natural state. Waste burial record shall be stored securely, and
permanent markers shall be installed to minimize the possibility of
future human intrusion,

i. Buried Transuranic-Contamipated Waste.

(1) Alternatives for the Jong term management of burieéd transuranic-

(2)

(3)

(4)

contaminated waste at inactive DOE waste sites are addressed in
Attachment 1, page 3, paragraph 22. The inactive waste sites are
located at Idaho National Engineering Laboratory, Los Alamos National
Laboratory, Oak Ridge National Laboratory, Savannah River Plant, and
the Hanford Site. The program will lead to the closure of each waste
site, in compliance with the National Environmental Policy Act
requirements, the Comprehensive Environmental Response, Compensation,
and Liability Act, the Superfund Amendments and Reauthorization Act,
and other applicable DOE, EPA, and State requirements.

Each waste site shall be characterized to include information on types
and quantities of radioactive and hazardous chemicals., This informa-
tion shall be verified by appropriate sampling/analysis/monitoring
techniques. The characterization and verification activities will
also include determination of waste migration from the burial sites
and potentfal environmental and heaith impacts.

Each DOE site will develop a closure strategy for the waste site(s),

utilizing the waste characterization data. Basic site-closure strat-
egies which could be a combination of (a), (b), and (c) depending on

site-specific and regulatory requirements, are as follows:

(a) Leave waste in place with enhanced monitoring.

(b) Leave waste in place, use enhanced confinement or in-situ immobi-
1ization techniques, and provide enhanced monitoring.

(c) Retrieve, process, and dispose of the transuranic waste at the
Waste Isolation Pilot Plant.

Each DOE site will develop a site closure plan, which will include, as
a minimum, the following:

(a) National Environmental Policy Act requirements;

(b) gppligab1e Federal, State and local regulations (e.g., DOE, EPA,
tate);

(c) Permits required;
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(d) Selected closure strategy and justification;
(e) A waste retrieval strategy:

Methodology for segregating transuranic and low-level waste,

1

2 ldentification of mixed waste components,

3 Certification of transuranic waste for disposal at the Waste
Isolation Pilot Plant,

4  Management of low-level waste and mixed waste, and

5 Plans for maintaining exposures as low as reasonably
achievable;

(f) Budget requirements by fiscal year;
{g) Schedule for closure strategy completion; and

(h) Post-closure monitoring and controls.

J. Quality Assurance. Consistent with DOE Order 5700.6B, transuranic waste
operations shall be conducted in accordance with applicable requirements
of the American National Standards Institute/American Society of Mechani-
cal Engineers Nuclear Quality Assurance-l1 (see Attachment 1, page 5, para-
graph 48) and other appropriate national consensus standards.
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CHAPTER III
MANAGEMENT OF (OW-LEVEL WASTE
PURPOSE. To establish policies, requirements and quidelines, for managing the

Department's solid low-level waste.

POLICY.

a. D0O0E-low-level waste operations shall be managed to protect the health and
safety of the public, preserve the environment of the waste management
facilities, and ensure that no legacy requiring remedial action remains
after operations have been terminated.

b. DOE-low-level waste shall be managed on a systematic basis using the most
appropriate combination of waste generation reduction, segregation,
treatment, and disposal practices so that the radiocactive components are
contained and the overall system cost effectiveness is maximized.

c¢. DOE-low-level waste shall be disposed of on the site at which it is gen-
erated, if practical, or if on-site disposal capability is not available,
at another DOE disposal facility.

d. DOE-low-level waste that contains non-radioactive hazardous waste
components {mixed waste) shall conform to the requirements of this order,
applicable EH Orders, and shall also be regulated by the appropriate
regional authorities under the Resource Conservation and Recovery Act.

REQUIREMENTS.

a. Performance Objectives. DOE-low-level waste that has not been disposed of
prior to issuance of this Order shall be managed on the schedule developed
in the Implementation Plan (See page 7, paragraph 10) to accomplish the
following:

(1) Protect public health and safety in accordance with standards
specified in applicable EH Orders and other DOE Orders.

{2) Assure that external exposure to the waste and concentrations of
radioactive material which may be released into surface water, ground
water, soil, plants and animals results in an effective dose equiva-

- lent that does not exceed 25 mrem/yr to any member of the public.
Releases to the atmosphere shall meet the requirements of 40 CFR 61,
Reasonable effort should be made to maintain releases of radicactivity
in effluents to the general environment as low as is reasonably
achievable.



I11-2

b.

C.

(3)

(4)

DOE 5820,2A
9-26-88

Assure that the committed effective dose equivalents received by
individuals who inadvertently may intrude into the facility after the
loss of active institutional control {100 years) will not exceed 100
mrem/yr for continuous exposure or 500 mrem for a single acute
exposure.

Protect ground water resources, consistent with Federai, State and
Tocal requirements.

pPerformance Assessment.

(1)

(2)

(3)

Field organizations with disposal sites shall prepare and maintain a
sfite specific radiological performance assessment for the disposal of
waste for the purpose of demonstrating compliance with the performance
objectives stated in paragraph 3a.

Each field organization shall, for each DOE reservation within its
cognizance, prepare and maintain an overall waste management systems
performance assessment supporting the combination of waste management
practices used in generation reduction, segregation, treatment, pack-
aging, storage, and disposal. Background and guidance on waste
management systems performance assessment is provided in Attachment 1,
page 3, paragraph 21.

Where practical, monitoring measurements to evaluate actual and pro-
spective performance should be made at locations as required, within
and outside each facility and disposal site. Monitoring should aiso
be used to validate or modify the models used in performance
assessments.

Waste Generation.

(1)

(2)

(3)

Technical and administrative controls shall be directed to reducing
the gross volume of waste generated and/or the amount of radioactivity
requiring disposal. Waste reduction efforts shall include considera-
tion of process modification, process optimization, materials substi-
tution and decontamination.

Waste Generation Reduction. A1l DOE-low-level waste generators shall
establish auditable programs (goals, incentives, procedures, and
reports) to assure that the amount of low-level waste generated and/or
shipped for disposal is minimized.

Waste Segreqation. Each DOE-low-level waste generator shall separate
uncontaminated waste from low-level waste to facilitate cost effective
treatment and disposal.
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(4) Waste Minimization. Each DOE-low-level waste generator preparing a
design for a new praocess or process change shall fncorporate
principles into the design that will minimize the generation of low-
level waste.

d. Waste Characterization.

(1) Low-levei waste shall be characterized with sufficient accuracy to
permit proper segregation, treatment, storage, and disposal. This
characterization shall ensure that, upon gereration and after pro-
cessing, the actual physical and chemical characteristics and major
radionuclide content are recorded and known during all stages of the
waste management process.

(2) Waste characterization data shall be recorded on a waste manifest, as
required by paragraph 3m, and shail include:

(a) The physical and chemical characteristics of the waste.

(b) Volume of the waste (total of waste and any solidification or
absorbent media).

{c) Weight of the waste (tota1 of waste and any solidification or
. absorbent media).

(d) Major radionuclides and their concentrations.
(e) Packaging date, package weight, and external volume.

(3) The concentration of a radionuciide may be determined by direct
methods or by indirect methods such as use of scaling factors which
relate the inferred cancentration of one radionuclide to another that
{s measured, or radionuciide material accountability, if there is
reasonable assurance that the indirect methods can be correlated with
actual measurements.

e. Waste Acceptance Criteria.

(1) Waste shipped from one field organization to another for treatment,
storage or disposal shall be done in accordance with the requirements
established by the operations office having responsibility for

“operations of the receiving facility.

(2) Waste acceptance criteria shall be established for each low-leve!
waste treatment, storage, and disposal facijity, and submitted to the
cognizant field organization.

(3) Generators of waste shall implement a low-level waste certification
program to provide assurance that the waste acceptance criteria for
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any low-level waste treatment, storage, or disposal facility used by
the generator are met. Generators and facilities receiving the waste -
are jointly responsible for assuring compiiance with waste acceptance
criteria. Generators are financially responsible for actions required
due to nonconformance. .

(4) Generator low-level waste certification programs shall be subject to a
periodic audit by operators of facilities to which the waste is sent
by the generator.

(5) The waste acceptance criteria for storage, treatment, or disposal
facilities shall address the following issues:

(a) Allowable guantities/concentrations of specific radioisotopes to
be handled, processed, stored or disposed of;

(b) Criticality safety requirements (waste forms and geometries);

(c) Restrictions regarding low-level waste classified for security
reasons;

(d) Externa) radiation and internal heat generation;

(e) Restrictions on the generation of harmful gases, vapors, or
1iquids in waste;

(f) Chemical and structural stability of waste packages, radiation
effects, microbial activity, chemical reactions, and moisture;

(g) Restrictions for chelating and complexing agents having the
potential for mobilizing radionuclides; and

(h) Quantity of free liquids.

f. Waste Treatment.

(1) Waste shall be treated by appropriate methods so that the disposa)
site can meet the performance objectives stated in paragraph 3a.

-

(2) Waste treatment techniques such as incineration, shredding, and com-
paction to reduce volume and provide more stable waste forms shail be
implemented as necessary to meet performance requirements. Use of
waste treatment techniques to increase the life of the disposal
facility and improve long-term facility performance, by improved site
stability and reduction of infiltrating water, 1s required to the
extent it 1s cost effective.
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(3) The development of large scale waste treatment facilities shall be
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supported by appropriate the National Environmental Policy Act
documentation in addition to the following:

(a) A document shall be prepared that analyzes waste streams needing
treatment, treatment options considered and a rationale for selec-
tion of proposed treatment processes;

(b) A construction design report including projected waste throughputs
and treatment methods, construction and operating cost estimates;
and ,

(c) A Safety Analysis Report.

Operation of waste treatment facilities shall be supported by adequate
documentation including the following:

(a) Operation and maintenance procedures;
(b} Personnel training and quatification procedures;
(c) Monitoring and emergency response plans: and

(d) Records shall be maintained for each package of low-level waste
that enters and leaves the treatment facility.

Shipment.

(1)

(2)

(3)

(4)

The volume of waste and number of shipments of low-level waste shall
be minimized and the shipments will be conducted based on plans
developed by field organizations., Off site shipment of low-level
waste shall be in compliance with DOE 1540.1.

Generators shall provide an annual forecast in the third quarter of
the fiscal year to the field organizations managing the off-site
disposal faciiity to which the waste is to be shipped.

Generators must receive advance approval from the receiving facility
and shall certify prior to shipment that waste meets the receiving
facility waste acceptance criteria. The certification program shall
be auditable and able to withstand independent review.

Each package of waste must comply with the labeling requirements of
DOE 1540.1.

Long-Term Storage.

(1)

Low-level waste shall be stored by appropriate methods, to achieve the
performance objectives stated in paragraph 3a.
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(2) Records shall be maintained for all low-level waste that enters and
leaves the storage facility, (see paragraph 3m). -

(3) The development and operation of a waste storage faciiity shall be
supported by the following documentation (two or more of these may be
combined for convenience):

(a) An analysis which identifies the need for the storage facility;

(b) A Construction Design Report, including projected waste planned
for storage; construction and operating cost estimates;

(¢) A Safety Analysis Report and appropriate National Environmental
Policy Act documentation; and

(d) Operational procedures and plans.

(4) Storage of waste to allow for nuclides to decay or storage of wastes
until they can be disposed of by approved methods are acceptable.

. Disposal.

(1) Low-level waste shall be disposed'of by methods appropriate to achieve
the performance objectives stated in paragraph 3a, consistent with the
disposal site radiological performance assessment in paragraph 3b.

(2) Engineered modifications (stabilization, packaging, burial depth,
barriers) for specific waste types and for specific waste compositions
(fission products, induced radioactivity, uranium, thorium, radium)
for each disposal site shall be developed through the performance
assessment model (see paragraph 3b(1)). In the course of this
process, site specific waste classification 1imits may be developed if
operationally useful in determining how specific wastes should be
stabilized and packaged for disposal.

{3) An Oversight and Peer Review Panel of DOE, contractor, and other
specialists in performance assessments will be selected by DP-12, with
participation by EH-1 and operations office representatives, Through

" consultation and review, this panel shall ensure consistency and tech-
nical quaiity around the DOE complex in the development and applica-
tion of performance assessment models that include site specific
geohydrology and waste composition.

[N

(4) Disposition of waste designated as greater-than-class C, as defined in
10 CFR 61.55, must be handled as spectal cases. DOisposal systems for
such waste must be justified by a specific performance assessment
through the National Environmental Policy Act process and with the
concurrence of DP-12 for all DP-1 disposal facilities and of NE-20 for
those disposal facilities under the cognizance of NE-1.
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The following are additional disposal requirements intended either to
improve stability of the disposal site or to facilitate handling and
provide protection of the health and safety of personnel at the dispo-
sal site:

(a) Waste must not be packaged for disposal in cardboard or fiberboard
boxes, unless such boxes meet DOT requirements and contain stabi-
lized waste with a minimum of void space. For all types of con-
tainers, void spaces within the waste and between the waste and
its packaging shall be reduced as much as practical.

(b) Liquid wastes, or wastes containing free 1iquid, must be converted
into a form that contains as 1ittle freestanding and noncorrosive
liquid as is reasonably achievable, but, in no case, shall the
1iquid exceed 1 percent of the volume of the waste when the waste
is in a disposal container, or 0.5 percent of the volume of the
waste processed to a stable form.

(c) Waste must not be readily capable of detonation or of explosive
decomposition or reaction at normal pressures and temperatures, or
of explosive reaction with water.

(d) Waste must not contain, or be capable of generating, quantities of
_ toxic gases, vapors, or fumes harmful to persons transporting,
hand1ing, or disposing of the waste. This does not apply to
;a?1?€c§1ve gaseous waste packaged as identified in paragraph
1(5)(e

(e) Waste in a gaseous form must be packaged at a pressure that does
not exceed 1.5 atmospheres at 20°C,

(f) Waste must not be pyrophoric. Pyrophoric materials contained in
waste shall be treated, prepared, and packaged to be nonflammable.

Waste containing amounts of radionuclides below regulatory concern, as
defined by Federal regulations, may be disposed without regard to
radioactivity content.

(7) Disposal Site Selection.

(a) Oisposal site selection criteria (based on planned waste confine-
ment technology) shall be developed for establishing new low-level
waste disposal sites.

(b) Disposal site selection shall be based on an evaluation of the
prospective site in conjunction with planned waste confinement
technology, and in accordance with the the National Environmental
Policy Act process.
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(c) The disposal site shall have hydrogeologic characteristics which,
in conjunction with the planned waste confinement technology, will
protect the groundwater resource. :

(d) The potential for natural hazards such as floods, erosion, torna-
does, earthquakes, and volcanoes shall be considered in site
selection.

(e) Site selection criteria shall address the impact on current and
projected populations, land use resource development plans and
nearby public facilities, accessibility to transportation routes
and utilities, and the location of waste generation.

(8) Disposal Facility and Disposal Site Design.

(a) Design criteria shall be established prior to selection of new
disposal facilities, new disposal sites, or both. These design
: criteria shall be based on analyses of physiographic, environ-

2 mental, and hydrogeological data to assure that the policy and
requirements of this Order can be met. The criteria shall-be also
based on assessments of projected waste volumes, waste character-
istics, and facility and disposal site performance.

(b} Disposal units shall be designed consistent with disposal site
hydrology, geology, and waste characteristics and in accordance
with the National Environmental Policy Act process.

(9) Disposat Facility Operations.

(a) Field organizations shall develop and implement operating pro-
cedures for low-level waste disposal facilities that protect the
environment, health and safety of the public, and facility person-
nel; ensure the security of the facility; minimize the need for
long-term control; and meet the requirements of the closure/pos:.-
closure plan. '

(b) Permanent identification markers for disposal excavations and
monitoring wells shall be emplaced.

- (c) Operating procedures shall include training for disposal facility
x operating personnel, emergency response plans, and a system of
: reporting unusual occurrences according to DOE 5000.3.

(d) Waste placement into disposal units should minimize voids Between
containers.

(e) Operations are to be conducted so that active waste disposal
operations will not have an adverse effect on filled disposal
units.
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j. Disposal Site Closure/Post Closure.

(1) Field organizatians shall develop site-specific comprehensive closure
plans for new and existing operating low level waste disposal sites.
The plan shall address closure of disposal sites within a 5-year
period after each is filled and shall conform to the requirements of
the National Environmental Policy Act process. Performance objectives
for existing disposal sites shall be developed on a case-by-case basis
as part of the National Environmental Policy Act process.

(2) During closure and post closure, residual radioactivity levels for
surface soils shall comply with existing DOE decommissioning
guidelines.

(3) Corrective measures shall be applied to new disposal sites or individ-
ual disposal units if conditions occur or are forecasted that c¢ould
Jeopardize attainmment of the performance objectives of this Order.

(4) Imactive disposal facilities, disposal sites, and disposal units shall
be managed in conformance with the Resource Conservation and Recovery
Act, the Comprehensive Environmental Response, Compensation, and
Liability Act, and the Superfund Amendments and Reauthorization Act,
or, if mixed waste is involved, may be included in permit applications
for operation of contiguous disposal factlities.

(5) Closure plans for new and existing operating low-level waste disposal
facilities shall be reviewed and approved by the appropriate field
organization,

(6) Termination of monitoring and maintenance activity at closed facili-
ties or sites shall be based on an analysis of site performance at the
end of the institutional control period.

k. Environmental Monitoring.

(1) Each operational or non-operational low-level waste treatment,
storage, and disposal facility shall be monitored by an environmental
monitoring program that conforms with DOE 5484.1 and, at a minimum,
meet the requirements of paragraph 3K(2) through 3K(4).

(2) The environmental monitoring program shall be designed to measure:
(a) operational effluent releases; (b) migration of radionuclides;
" {c) disposal unit subsidence; and (d) changes in disposal facility and
disposal site parameters which may affect long-term site performance.

(3) Based on the characteristics of the facility being monitored, the
environmental monitoring program may include, but not necessarily be
limited to, monitoring surface soil, air, surface water, and, in the
subsurface, soil and water, both in the saturated and the unsaturated
zones..
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(4) The monitoring program shall be capable of detecting changing trends

in performance sufficiently in advance to allow application of any
necessary corrective action prior to exceeding performance objectives.
The monitoring program shall be able to ascertain whether or not
effluents from each treatment, storage, or disposal facility or
disposal site meet the requirements of applicable EH Orders.

Quality Assurance. Consistent with DOE 5700.68, the low-1evel waste
operational and disposal practices shall be conducted in accordance with
applicable requirements of American National Standards Institute/American
Society of Mechanica) Engineers Nuclear Quality Assurance-1 (See Attach-
ment 1, page 5, paragraph 48) and other appropriate national consensus
standards.

Records and Reports.

(1)

(2)

fach field organization shall develop and maintain a record keeping
system that records the following: a historical record of waste
generated, treated, stored, shipped, disposed of, or both, at the
facilities under its cognizance. The data maintained shall include
all data necessary to show that the waste was properly classified,
treated, stored, shipped, and/or disposed of. The data maintained in
the system shall be based on the data recorded on waste manifests.

Waste Manifest. Records shall be kept and accompany each waste
package from generator through final disposal. The manifest shall
contain data necessary to document the proper classification, and
assist in determining proper treatment, storage, and disposal of the
waste. Waste manifests will be kept as permanent records. At a
minimum, the following data will be included:

(a) Waste physical and chemical characteristics,
(b) Quantity of each major radionuclide present,

(c) Weight of the waste (total of waste and any solidification or
absorbent medta), °

(d) Volume of the waste (total of waste and any solidification or
absorbent media), and

(e) Other data necessary to demonstrate compliance with waste
acceptance criteria,
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CHAPTER IV

MANAGEMENT OF WASTE CONTAINING AEA 1le(2) BYPROOUCT MATERIAL AND NATURALLY

OCCURRING AND ACCELERATOR PRODUCED RADIQACTIVE MATERIAL

PURPOSE. To establish policies and guidelines for managing DOE waste con-
taining byproduct material, as defined by section ile(2} of the Atomic Energy
Act of 1954, as amended, and Naturally Occurring and Accelerator Produced
Radfoactive Material.

POLICY. DOE waste containing naturally occurring and accelerator produced
radioactive material or byproduct material as defined by section lle{2) of the
Atomic Energy Act, as amended, or similarly contaminated residues derived from
DOE remedial actions, shall be stored, stabilized in-place, and/or disposed of
consistent with the requirements of the residual radicactive material guide-
tines contained in 40 CFR 192, Small volumes of DOE waste containing lle(2)
byproduct material or naturally occurring and accelerator produced radioactive
material may be managed as low-level waste in accordance with the requirements
of Chapter III of this Order. If the waste is classified as mixed waste,
management also must be in compliance with the requirements of the Resource
Conservation and Recovery Act.

REQUIREMENTS.

a. Waste Management.

(1) Waste covered under this chapter in quantities too large for
acceptance at DOE low-level waste disposal sites shall be managed
according to the requirements of 40 CFR 192, and disposed of at
specially designated DOE sites or tailing disposal sites established
under the Uranfum Mi11 Tailings Radiation Control Act of 1978 (Public
Law 95-604). These disposal sites should be identified znd developed
as needed in support of DOE remedial actions, and will normally be
located in the State in which the wastes are generated.

(2) With the approval of the appropriate field organization, small volumes
of 11l{e) byproduct material and naturally occurring and accelerator
produced radioactive material waste may be disposed of at DOE low-
level waste sites in accordance with thé requirements of Chapter III
of this Order.

(3)'A11 DOE waste containing:

(a) Naturally occurring and accelerator produced radioactive material
mixed with the Resource Conservation and Recovery Act hazardous
chemicals shall be managed as hazardous waste under the Resource
Conservation and Recovery Act.
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(b) Byproduct 1le(2) (or a combination of 1lle(2) byproduct and natu-
rally occurring and accelerator produced radioactive material)
mixed with the Resource Conservation and Recovery Act hazardous
chemicals, shall be managed consistent with both the Resource Con-
servation and Recovery Act and 40 CFR Part 192.

b. Quality Assurance. Consistent with DOE 5700.6B, waste management prac-
tices shall be conducted in accordance with applicable requirements of
American National Standards Institute/American Society of Mechanical
Engineers Nuclear Quality Assurance-1 (reference 48) and other appropriate
national consensus standards.




DOt 5820.2A _ V-1

9-26-88
CHAPTER V

DECOMMISSIONING OF RADIOQACTIVELY CONTAMINATED FACILITIES

1. PURPOSE. To establish policies and guidelines for the management, decon-
tamination, and decoomissioning of radioactively contaminated facilities under
DOE ownership or control.

2. POLICY. Radicactively contaminated facilities for which DOE is responsible
shall be managed in a safe, cost-effective manner to assure that release of,
and exposure to, radioactivity and other hazardous materials comply with
Federal and State standards. Facilities, equipment, and valuable materials
shall be recovered and reused when practical.

3. REQUIREMENTS. 0Ot organizations shall develop and document their programs to
provide for the surveillance, maintenance, and decommissioning of contaminated
facilities. The decommissioning programs shall be implemented as follows:

a. General.

(1) Each field organization shall prepare and maintain a complete 1ist of
contaminated facilities both operational and excess under its juris-
diction. A continuous record of jurisdictional program responsibility
for all contaminated facilities shall be maintained by the cognizant
field organization for use in assigning decommissioning
responsibility.

(2) Operational records (e.g., facility design drawings and modifications,
characterization data on contamination levels, prior decontamination
activities, and incident reports required by DOE Orders) for all
contaminated facilities shall be maintained by the cognizant fieild
organization for use in preparing decommissioning plans.

(3) Planning for facility deconmissioning shall be initiated during the
design phase for new facilities and prior to termination of operations
for existing operational facilities. Such plans shall consider the
2-year budget cycle to assure adequate funding availability.

(4) Program offices shall be responsible for placing the facility in a
safe storage condition, providing surveillance and maintenance, and
decommissioning the facilities under their jurisdiction when they
"become excess to programmatic needs, or for finding another program-
matic sponsor for them. Ffor mulitiple user facilities, the program
office shall determine decommissioning 1iabi1ity for user program
offices based on each program’s overall contribution to the contami-
nation or some other mutually acceptable basfs. This cost sharing
formula may be applied when the facility is placed in safe storage or
during surveillance and maintenance, when appropriate.
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(5) Responsibility for contaminated facilities may be transferred from one
program organization to another by mutual agreement of the programs
involved. The program.organization to which a facility is transferred
shall accept full responsibility for surveillance, maintenance, and
decommissioning of the facility according to the requirements of this
Order. Agreements to transfer facilities for functional purposes
shall be in writing and shall identify explicitly the concurrent
transfer of responsibility for surveillance, maintenance, and
decommissioning.

(6) The DP and NE decommissioning programs exist for the primary purpose
of managing and decommissioning the contaminated facilities currently
assigned to them, Other contaminated facilities that have no pro-
grammatic sponsor, or that are excess to program needs and have a
current sponsor, shall be assigned to the OP and NE programs for
management and decommissioning with the approvatl of the program
secretarial officers involved or their designees.

(7) Decommissioning expertise gained by DOE and its contractors is avaii-
able at most major DOE facilities, and should be utiljzed by DOE
programs. A computerized Decommissioning Technology data base s
maintained at the Richland Operations Offfce. Published reports on
nuclear facility decommissioning may be obtained from the Remedial
Action Program Information Center at Oak Ridge National Laboratory.

Facility Design. Facilities in which radiocactive or other hazardous
materials are utilized shall be designed to simpl1ify decontamination and
decommissioning and/or increase the potential for reuse. Features and
procedures that simplify and facilitate decommissioning shall be identi-
fied during the planning and design phase based upon a proposed decom-
missioning method or conversion to other use. Examples of features to be
incorporated are identified in DOE 6430.1.

Post-Operationaf Activities.

(1) DOE Program organizations shall identify contaminated facilities under
their jurisdiction, document the potential for reuse and recovery of
materiails and equipment, and develop schedules for decommissioning
them. Projects consisting of one or more facilities shall be identi-
fied as appropriate, and priorities shall be developed based on:

(a) Maintaining employee and public health and safety,
(b) Protection of the environment,
(c) Compliance with the National Envirommental Policy Act, the

Resource Conservation and Recovery Act, the Comprehensive
Environmental Response, Compensation, and Liability Act,
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the Superfund Amendments and Reauthorization Act, and other
contractual or legal requirements,

(d) Cost effective program management (e.g., maintaining manpower
pools, selecting economical decommissioning alternatives), and

{e) Future site plans.

Program organizations shall assure that, prior to initiation of
decommissioning activities, adequate survefllance and maintenance is
performed for their surplus facilities to meet applicable radiation
protection (DOE 5480.1B), hazardous chemical and safety standards, to
maintain physical safety and security, and to reduce potential public
and environmental hazards. A1l high-level waste and stored hazardous
materials should be removed by the operator as part of the last
operational activities prior to entering into the decommissioning
phase.

d. Decommissioning Project Activities.

(1)

(2)

Characterization. Baseline data for each project shall be collected
to support a thorough physical, chemical, and radiological charac-
terization to fulfill the requirements of the National Environmental
Policy Act reviews, the Resource Conservation and Recovery Act, and
the Comprehensive Environmental Response, Compensation, and Liability
Act, the Superfund Amendments and Reauthorization Act preliminary
assessment/site investigations, and detailed engineering. The base-
1ine data shall include:

(a) Drawings, photographs, and other records reflecting the as-built
and as-modified condition of the facility and grounds;

(b) The condition of a1l structures, existing protective barriers, and
systems installed to ensure public, occupational, and environ-
mental safety; :

(c) The type, form, quantity, and location of hazardous chemical and
radioactive material from past operations at the site; and

(d) Information on factors that could influence the selection of
decommisstoning alternatives (safe storage, entombment, dismantie-
ment) such as potential future use, long-range site plans required
by DOE 4300.1B, facility condition, and potential health, safety,
and environmental hazards.

Environmental Review Process. The Comprehensive Environmental
Response, Compensation, and L{iability Act, the Superfund Amendments
and Reauthorization Act and/or the Resource Conservation and Recovery
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Act status of each project shall be identified and a remedtal investi-
gation/feasibility study performed if required. Based on the results
of the remedial jnvestigation/feasibility study and any additional
data deemed necessary by the responsible field organization, an appro-
priate environmental review shall be performed according to the
requirements of the National Environmental Policy Act, the Resource
Conservation and Recovery Act, the Comprehensive Environmental
Response, Compensation, and Liability Act, and the Superfund Amend-
ments and Reauthorization Act. Candidate decommissioning alternatives
shall be identified, assessed, and evaluated, and a preferred decom-
missioning alternative selected based on the results of the environ-
mental review.

(3) Engineering. Technical engineering planning for each project shall be
conducted during the environmental review process to assure that
alternative actions and assocfated environmental issues are identified
and assessed, and to support preparation of environmental documenta-
tjon. Detailed engineering will be initiated after a preferred
alternative is selected. A Decommissioning Project Plan shall be
prepared for approval by the appropriate program office in compiiance
with DOE 4700.1. The Plan shall include the following:

(a) Physical, chemical, and radiological characterizational data or
references to such data;

(b) A summary evaluation of decommissioning aiternatives for the .
facility including the preferred alternative;

(c) Plans for meeting requirements from the environmental review
process (National Environmental Policy Act, the Resource
Conservation and Recovery Act, the Comprehensive Environmental
Response, Compensation, and Liability Act, and the Superfund
Amendments and Reauthorization Act) and all necessary permits;

{d) Radiological criteria to be used {modifications, if any, to
guidance presented in applicable EH Orders must be approved by the
Headquarters program organization and EH-1});

(e) Projections of occupational exposure;

(f) Estimated quantities of radioactive waste to be generated; and

(g) Detailed administrative, cost, schedule, and management
information.
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(4) Deconmissioning Operations.

(a)

(b)

(¢)

(d)

(e)

The decommissioning project shall be conducted in accordance with
guidance from Headquarters program offices and the Decommissioning
Project Plan. Significant deviations shall be approved by the
responsible field organization in consultation with the
appropriate program office.

Approval of MA-22 (Office of Project and Facilities Management)
shall be obtained before initiating activities to demolish a DOE-
owned facility, per the requirements of DOE 4300.1B.

Status reports on project activities shal) be prepared in
accordance with the requirements of DOE 1332.1A or 4700.1, as
appropriate,

Information on waste generation shall be provided to the
Integrated Data Base Program, as required.

Decommissioning operations shall be considered a waste generator
and shall meet generator requirements contained in the previous
chapters of this Order,

(5) Post Decommissioning Activities.

(a)

(b)

(c)

(d)

After decommissioning operations have been completed, a final
radiological and chemical survey report (or an independent
verification survey report, at remote sites) and a project final
report shail be prepared. The final report shail include a
description of the project, the final status of the property, and
the lessons learned from the project.

The responsible field organization shall compile a Project Data
Package consisting of, as a minimum: the Record of Completion:
the final radfological and chemical survey report; the Project
Final Report; and for remote sites, an independent verification
survey. report, Certification Docket, and appropriate public
notices. The Project Data Package shall be retained permanently
in the field organization archives.

The responsible program organizatfon shall assure that any
necessary long-term maintenance and surveillance or other safety
controls are provided for the decommissioned property.

The decommissioned property may be released from DOE ownership
according to the requirements of DOE 4300.1B, if the responsible
program organization, in consultation with the Office of the
Assistant Secretary EH-1, certifies that the property meets
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applicable release criteria for residual radioactivity and hazard-
ous chemicals, and the property is identified properly by notation
in the legal land records of the local government entity.

(e) The decormissioned property may be reused for other program
activities that may or may not involve radioactivity or hazardous
chemicals. [If appropriate release criteria are not met, the
property may be reused for other program activities that may or
may not involve radioactivity or hazardous chemicals provided that
adequate safety controls are maintained.

Quality Assurance. Consistent with DOE 5700.68, waste management
practices shall be conducted in accordance with applicable requirements of
American National Standards Institute/American Society of Mechanical
Engineers Nuclear Qualfty Assurance-1 (Attachment 1, page 5, paragraph 48)
and other appropriate national consensus standards.
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CHAPTER VI
WASTE MANAGEMENT PLAN OUTLINE
PURPOSE. To provide guidance on the development and maintenance of a waste

management plan for each site that generates, treats, stores, or disposes of
DOE waste. '

DISCUSSION. The Order for radioactive waste management emphasizes accountable
operational requirements set forth in a prescriptive style. Each site that
generates, treats, stores, or disposes of DOE radioactive waste, or decom-
missfons contaminated facilities, is responsible for complying with these
requirements in terms of how operations are conducted and how these activities
are documented. The documentation serves as the written word that the actual
operations are being conducted within the framework of the Order.

The primary purpose of the Waste Management Plan is to compile and consolidate
an annual report on how waste management operations are conducted, what facil-
ities are being used to manage wastes, what forces are acting to change
current waste management systems, and what plans are in store for the coming
fiscal year. The scope of the plan inciudes the management of both radio-
active and hazardous constituents in the Department's waste, whether these are
separated or mixed. The body of the Waste Management Pian should not include
descriptfons of Environmental Restoration activities, as this information 1s
provided under a separate program. However, several documents prepared with
Environmental Restoration funding may be cited in Attachment VI-1 to the Waste
Management Plan; this preserves consistency in accounting for documentation.
Also, the Waste Management Plan includes the management of the DOE's liquid
low-level waste which is not governed specifically by this Order.

The waste management plan provides a vehicle to report current waste manage-
ment practices and plans for the coming year. It serves as the core document
in the site's waste management operations and should reference supporting
documentation as appropriate. The attachment to the Waste Management plan
allows sites to account for major documentation as required by the Order.

FORMAT FOR WASTE MANAGEMENT PLANS.

a. Executive Summary. An Executive Summary is mandatory for each Waste
Management Plan.

(1) As a rule of thumb, 1imit the length of the executive summary to
10 percent or less of the length of the Waste Management Plan.
Summarize the past year in waste management including the principal
regulatory/environmental issues and the degree to which planned
activities were accomplished.
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(2) Provide a forecast of the coming year and discuss project startups,
facility medifications, regulatory issues, and the waste management
budget. .

b. General Site Information.
(1) Organization and Administration. Indicate the DOE field organiza-
tTon(s) and contractor(s) responsible for managing waste treatment,
storage and disposal operations; discuss approval authorities, and

clarify DOE/contractor interfaces. InClude relationships between
contractor's operations if multiple contractors are involved.

(a) Use charts to enhance text descriptions of organizational struc-
ture.” Describe lead responsibilities of functional groups
including the organization responsible for preparing this plan.

(b) Show the relationships, in a separate section, between documents
that guide and support the waste management program at the site.
Identify the organization responsible for maintaining up-to-date
copies of all reference documents at the field organization level.

"(2) site Description. Include a brief description of site location,
demography size, geographic features, climate, geologic and hydro-

geologic conditions, and primary mission where waste management
operations are conducted.

c. Radioactive and Mixed Waste Management. This section of the pian
describes radicactive and mixed waste management operations at the site
and includes descriptions of the waste management systems and facilities,
the characteristics of wastes managed, and discussfon of the problems,
recommendations, and the future direction of the site operations. The
top-leve) divisions of this section should be by waste type; 1.e., high-
Jevel, transuranic, and low-level. Thase categories should be subdivided
further by waste phase, 1iquid, solid, or gaseous (where appropriate).

(1) System and Facility Descriptions.

(a) Overview. For each of the categories of waste provide an overview
of the systems that treat, store, and dispose of these wastes.
> Use flowcharts to indicate waste sources, intermediate processing
steps, and ultimate disposition of waste streams. Identify which
waste streams are classified as mixed waste.

(b) Facility Descriptions. Identify the facilities that comprise the
waste management systems according to waste type and waste phase
and describe the facilities in the following order: Treatment
Facilities; Storage Facilities; and Disposal Facilities. Detailed
descriptions of facility operations are not required, but enough
explanation should be given to support the discussion of planned
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(2)

(3)

VI-3

activities. Examples of appropriate information include location
maps, radiological and chemical characteristics of waste treated/
stored/disposed, facility operating parameters, unique or special
equipment used, and status of permitting activities, Include
facility layout drawings and flow sheets where appropriate.

Current and Future Plans. This section is used to document the plan-
ning efforts at the site and indicate the direction of radtoactive and
mixed waste management activities. It should be organized to reflect
site-specific situations. ' In general, it should: define problems
with, and/or new requirements for, waste management systems; cite
specific recommendations and strategy for making improvements;
identify actions to achieve compliance with regulations; and discuss
plans to modify current waste management systems such as construction
of new facilities, plant upgrades, factlity decommissioning/closure.
Remedial actions should indicate how the findings of system
performance assessments were factored into recommendations and plans.
They should clearly indicate the driving forces behind their stated
plans, such as: to achieve disposal of waste currently in storage; to
enhance systems performance; to meet regulatory requirements; and to
increase worker protection/safety. ' '

Implementation Requirements. This section s used to document the
implementation status by updating the “Implementation Summary Table"
from the Implementation Plan. It should presant these data in simflar
tabuiar format. It should also report progress.realized during the
past year, remaining actions to complete, remafining costs, and
estimated completion dates. In addition it should indicate any
variances from original cost and schedule projections in the
Impiementation Plan, and discuss reasons for vartances.

d. Hazardous Waste Management (0P Facilitties).

(1)

System and Facility Descriptions.

(a) Qverview. Provide an overview of the system used to treat, store,
and dtsposé of hazardous wastes at the site. Use flow sheets and
location maps where appropri;te.

‘(b) Facility Description. Organize according to treatment facilities,

storage facilities, and disposal. Describe the combination of
facilities used to manage hazardous wastes at the site and include
a discussion of current methods of disposal. Indicate the kinds
of hazardous wastes generated and their sources. (Facility
drawings and location maps should be included as appropriate.)
Indicate status of permitting activities and other actions to
achieve compliance with the Resource Conservation and Recovery Act
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and the Comprehensive Environmental Response, Compensation, and
Liability Act, and the Superfund Amendments and Reauthorization
et SO B AR S
(2) Current and Future Plans. Indicate recent and planned changes in
waste management practice as well as actions to minimize hazardous
waste generation; ‘e.g., materials ‘substitution and treatment to render
waste-nonhazardous.” “Identify plans for' new facility construction,
modifications, upgradbs: or q1o§ures.

Schedule and: Cost Suﬁﬁarx;:”Show turrent FY costs and operational schedule

for the'waste management program. ‘In ‘&' ‘separate set of tables, show a
5-year (FY + 4):costiand schedule projection and fndicate major milestones
to be accomplished during that period.

Environmental Monitoring Programs. Describe the status of environmental
monitoring that: supports Waste‘ﬁihagemeﬁt}operatiohgjﬁhith discussion of
monitoring tnstallations, media sampléd, and constituents analyzed. (This
section of the plan should focus on the environmental monitoring systems
installed to meet regulatory compliance at the individual waste management
facilities. It is not.necéssary to describe the site-wide monitoring
program that-reports directly to EH.)* Provide descriptions of planned
system upgrades and modifications and key these to applicable discussions
in paragraphs.3c-and-d.> Include facility maps where appropriate.

DY TN oo
:.‘!'",..i- +

Related Subjects. Use this section to report on related topics of signi-
ficant interest to waste managemerttplanning:efforts at-the site.

Examples include preparation/review of major National Environmental Policy
Act documentation;-personnd’:training; quality assurance; technology
demonstrations; and decommissioning projects.-

58 - T
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HASTE MANAGEMENT DOCUMENTATIOH REQUIREMENTS

ﬁ‘.,-

DISCUSSION. To identify princ1pal documentation requirements as 1dent1f1ed, sites
are required to 1ist and describe; (where appropriate) the waste management docu-
mentation indicated below. Each. of. the“following paragraphs refer to specific
sections of this Order that requ1re the preparation of waste management documenta-
tion. Reporting is limited:to documents issued in.the previous FY, unless the
most recent revision. of,an existing. document:was issued-earlfier. Nhere possible,
this Attachment should retain a. atandard bibiiographical format.

(1) Chapter I - High-Level Naste.

(a) Paragrgph 3a.h~Lisx 51t;e§“and dates of ﬁssue of Safety Analysis
eports. Forecast schedule for,preparat1on and 1ssue date of planned
Safety Analysis Reports. " ‘

, - . ;3
(b) Paragraph 3b(3)(c).?4p1st titles and dates of doeuments supporting the
.periodic. assessment of waste storage tank. 1ntegr1ty. 'j
o h;:‘,, ..' ;.;"'":pbéf'“'l PR 1~- {i ":_'.A-_,
(c) Paragraph 3b{4). " tCite decumentation of contindency actions of the
_ past year. List schedule for “completion of corrective actions.

(2) Chapter.{I .- Iragsuraniciuast X g;ii_;;iﬁi'l Ji s

(a) Paragraph 3c(3) g C1fe the Transuranic Haste Certif1cat10n Plan and
date of {ssue. . IF not. 1ssued,=give schedule for preparation,

(b) Paragraph 3gI2)(h). Cite the closure- pIan for interim storage
facilities. If not issued, give schedule for preparation.

(c) Paragraph 3(1)." ‘Index major documentation developed under the Buried
Transuranic - Contaminated Waste Program: ' Show. .schedule for prepara-
tion of documents in the current fiscal year. *

(3) Chapter I1II - Low-Level Waste.

(a) Paragraph 3b{l). Cite documentation on radfological performance
assessment of disposal facilities., If not issued, provide schedule
for preparation in paragraph 3 of the Waste Management Plan.

(b) Paragraph 3e(1). Cite Waste Acceptance Criteria for each low-level
waste treatment storage and disposal facility. List anticipated
additions to this 1ist for the current fiscal year.

(c) Paragraph 3e{(3). Report the status of audits of certification activi-
ties by operators of disposal facilitfes. Report status of fol1ow-up,
reports.
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(d)

(e)

(f)

(9)
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paragraph 3g(2). List document(s) forecasting waste to be shipped by
generators to off site disposal facilities.

Paraqraph 3i(4)}(d). List reports justifying on-site disposal of waste
éxeeeding Class C 1imits. Such disposal cases anticipated for the
next vear should be forecast.

Paragraph 31(8). Cite major National Envirommental Policy Act
documentation !e.g.. Environmental Impact Statement, Environmental
Assessment) supporting selection of any new disposal sites. Give
schedule of preparation for appropriate documentation for the next

year,

Paragraph 3j(1). Cite closure plans for low-level waste disposal
sites and dates of issue. Give schedule of preparation for antici-
pated reports. '

(4) Decommissioning of Radicactively Contaminated Facilities.

(a) Paragraphg 3a{l). Cite field organization documentation where the

compiete listing and the jurisdictional program responsibility for all
contaminated facilities 1s recorded.

(b) -Paragraph 3c(l). Cite the post-operational documentation that records

the potential for reuse and recovery of materfals and equipment and
the schedule for deconmissioning contaminated facilities.

(c) Paragraph 3d{(3). List Decommissfoning Project Plans and dates of

ssue. Show a schedule for preparation of Plans in the current fiscal
year,

(d) Parug;ash 3d(5). List fina) radipological and chemical survey reports

and project final reports, &nd show dates of issue. Show anticipated
additions to this 1ist for the coming year.




