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1.Intreduction

This analysis discusses hazards of the Modular Extraction/Recovery Facility (MERF) to be
located north of the Lagoon Uranium Recovery/Solids Processing Facility (LUR/SPF). Each
area of the process is described and includes measures that have been taken to protect the
worker and the environment. The hazards of the chemicals that are used in this process
are described and Material Safety Data Sheets (MSDSs) attached for reference. A “What-if
Analysis” will be used to examine the major aspects of the facility’s design and operation
{e.g., material handling, operating procedures, work practices, waste disposal, etc.).

2.Process Description

A temporary, modular, processing facility will be constructed offsite and transported for
instaliation at Siemens Power Corporation (SPC) to recover uranium from SPC's backlog of
waste (wet wastes, prefilters alcohol-contaminated rags and HEPA filters). The uranium
recovered in this process will be processed through solvent extraction. The solid waste
will be incinerated at the Solid Waste Uranium Recovery (SWUR) facility or shipped to
Advanced Technology Group (ATG) for supercompaction and final waste packaging for
disposal at US Ecology. Liguid wastes will be discharged to Lagoon 3. At the conclusion
of this campaign, the facility will be transported to other sites to process waste. It will
return to SPC to process accumulated waste as needed. This facility will be located on the
southeast corner of the waste pad (adjacent to LUR/SPF).

The following activities will be conducted in the MERF: sorting/shredding.
leaching/extraction, precipitat:on/filtration, liquid and solid waste management, product and
chemical storage, assay operations and offgas treatment. This discussion also includes a
description of the nitric acid supply system, the caustic supply system, the hydrogen
peroxide supply system and the propane fired steam boiler.

2.1 Sorting/Shredding

This process utilizes a sorting operation to separate waste materials for uranium recovery,
direct disposal or incineration.

2.1.1Prefilter Media

The prefilter drums contain an average of 12 fiiters per drum. The POG prefilters, characterized
by a heavy loading of white ammonium fluoride solids and low uranium content, will be sorted
out and shipped directly to Envirocare for disposal. Only the non-POG prefilters will be
processed for uranium recovery. Tre prefilter drums are brought into the sorting glove box and
their contents are removed The prefilters are then sorted into the following waste streams.
poly bags, non-POG pre-filters, POG prefilters, and miscellaneous.

Siemens Power Corporation - Nuclear Division
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2.1.2Drymmed HEPA Media

HEPA filters that have already been punched from their frames will be repackaged into
shredder bins for shredding. The shredded media will then be processed through the
washer/extractor for uranium recovery processing.

2.1.3Whole HEPA Filters

Whole HEPA fiiters will be brought into the HEPA punch glove box where the media will be
removed from the plywood frame. The HEPA fiiter generates the following waste streams: wire
support screens, plywood frames, the media, the poly liner, and in some cases a cardboard
box. The HEPA media will be shredded and processed through the washer/extractor for
uranium recovery processing. The washed media will then be shipped to ATG for
supercompaction and final waste packaging for burial at US Ecology. The plywood frames and
cardboard boxes will be shredded and incinerated at SWUR. The poly liners will be incinerated.
The wire support screens will be packaged for shipment to ATG/US Ecology.

2.1.4Wet Wastes

The wet waste drums will likely contain free liquid due to the disposal of regs and mopheads
soaked with nitric acid. In addition, liquid organic wastes such as lubricating oils, greases, tri-
butyl phosphate and dodecane are expected to be present in some of the drums.

The bulk of the wet waste will be repackaged directly into laundry bag  ‘or uranium recovery
processing. Filter cartridges ( i.e . UNH and grinder filters) will be processed through a
shredde/ in the glovebox to facilitate uranium recovery.

2.1.5Alcohol-Contaminated Rags

Alcohol rags contain up to 50% isopropy! alcoho! and are packaged in 30-galion drums. This
waste stream will be repackaged dir~ctly into laundry bags for uranium recovery processing.

2.2Leaching/Extraction

Uranium leaching/extraction and solid waste rinsing and dewatering will take place in a 450-Ib.
capacity centrifugal washer/extractor Further dewatering will occur in an 85,000 pound
compactor. The actual number of bags washed during each cycle will depend upon the weight
of each bag.

During the wash cycle, the uranium in the waste will be leached using 3M HNO, at 60-80°C for
anproximately 30 minutes. The leach cycle will be followed by a UNH extraction (spin) cycle to
remove free liquids. The UNH solution is discharged from the washer into a strainer
screen/overflow box that is designed to contain the entire liquid contents of the washer in the
event of a dump valve failure. The screen in the overflow box restricts the down stream flow of
eolids that may escape from the washer in the unlikely event of a laundry bag failure.

Semens Power Corporation - Nuclear Division
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After screening, the solution is pumped to the UNH Holding Tank where it will be reused directly
to leach each subsequent waste load in the batch. When a given waste loac hae been ‘ea.“ad
and centrifugally extracted, an equivalent volume of rinse water (approx 125 gallons) will be
added to the washer/extractor for rinsing out residual UNH. The rinse cycle continues for 15
minutes while the pH is adjusted to at least 4.0 to maximize the recovery of uranium from the
rinse solution. The rinse solution is transferred from the washer through the screen/overflow
vox to the U Precipitation Tank where any soluble uranium is precipitated.

At this point in the process, the solid waste contains very little uranium, is slightly damp, and is
not considered a dangercus waste It is further dewatered in the compactor, then assayed and
packaged for either disposal at US Ecology through ATG or incinerated at SWUR.

2. 3Precipitation/Filtration

Following leacking, the UNH liquor is transferred from the (!NH Holding Tank to the UNH
Precip Tank. The pH is raised to at least 4.0 for effective uranium precipitation. A
sto'chiometric quantity of hydrogen peroxide is added to precipitate uranium peroxide (U04
- 2H20). A reaction time of approximately 20 minutes is required to ensure adequate
conversion of UNH to uranium peroxide,

The solid uranium peroxide will be separated from the liquor using a conventional horizontal belt
pressure filter. The filter is completely enclosed in a containment hood with provision to remove
2.5-gallon buckets of uranium peroxide product. The filtrate from the precipitation cperation is
pumped to the filtrate tank and then to the wastewater holding tank to await sampling and
analysis and final discharge to the lagoon system. The filtercake will be sampled and sent to the
SPC Lab for total uranium, enrichment, and fluoride analysis. Each product container will be
weighed and an interim NMA card will be placed on each container. These containers will be
temporarily stored in a moderated storage grid area.  Once laboratory analyses have been
received the interim NMA card will be replaced with a permanent card showing the correct
uranium content and ennchment. The product will then be transferred to solvent extraction for

processing.
2 Aliguid Waste

Waste water cannot be discharged to the iagoons that has a pH outside the range of 2-8, nor
can it designate for heavy metals nor contain agents that will precipitate uranium from lagoon
solution. Solutions having a U concentration greater than 1000 ppm cannot be discharged to
the lagoons but will be reprocessed for an additional uranium recovery step.

All liquid wastes generated in this process will be heid in the Wastewater Holding Tank (1000-
gallon capacity). Samples will be taken of each batch and analyzed for U, U235, pH and
precipitating agents. During initial processing, samples of the liquid waste stream will be
analyzed for designation purposes. Once adequate process knowledge from each waste
stream has demonstrated that the solutions do not designate as a federal waste (heavy metals,
pH) sampling to characterize the waste will be discontinued uniess there is a significant change
in the waste that ‘s processed. However, samples of liquid waste generated from every batch
will be taken for sifeguards requirements and to ensure that the liquid meets the above ievels
fc: discharge to the ‘agoons.

Semens Power Corporation - Nuclear Division
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2.58olid Waste Disposal
There will be several solid waste streams that will result from this operation.
Solid Waste Disposal
Waste Stream Disposal Method
Wet waste poly liners Incineration
Washed wet wastes Incineration
Wet waste empty drums Save for solids processing facility/LUR
Washed alcohol-contaminated rags Incineration
Washed non-POG prefilters ATG for supercompaction - US Ecology
POG prefilters Envirocare
| Non-POG poly liners Incineration
Prefilter empty drums Use only the best drums for waste

packaging and shipment to ATG. Strong
tight drums are to be designated for sale to

ATG. Poeor quality drums to be shipped to
ATG for supercompaction-—US Ecology

| Washed HEPA filter media ATG for supercompaction——US Ecology
HEPA filter support wire mesh ATG for supercompaction—US Ecology
HEPA filter plywood frames Incineration
HEPA filter poly liners Incineration
HEPA filter cardboard boxes Incineration
HEPA filter empty drums Use only the best drums for waste

packaging and shipment to ATG. Strong
tight drums are to b2 designated for sale to
ATG. Poor quality drums to be shipped to
ATG for supercompaction-—US Ecology

-

2 .6Assay Operations

Packaged waste containers are limited to <100 gms of U235. Also, all packaged waste
containers shall be assigned a uranium value based on an approved waste assay system. All
waste material leaving the MERF will be assayed to meet these requirements.

Siemans Power Corporation - Nuclear Division
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2.70ffgas Treatment

An integrated 4,600 SCFM process off-gas (POG) system will service this facility. The system
will include a preieater, a prefilter, single-stage HEPA filter and a 3,000 SCFM wet scrubbing
system to insure maximum removal of airborne particulate and gaseous fumes prior to
discharge through the off-gas stack. The system will include an exhaust blower that will provide
adequate ventilation and containment air flow. The system is designed so that air flow in the
process area travels from the lab and treated waste handling areas toward the sorting and
shredding areac. This insures that the levels of contamination in the cleaner areas of the
process can be minimized at all times.

The system wili utilize DX-type air conditioning and electric resistance heating. The system will
circulate pre-filtered fresh air only to the process area. Negative pressure in the main process
area will be maintained at -0 05" H20. The process support laboratory will be maintained at
approximately -0 025 H20 to insure that no air inleakage to the lab from the main process area
oceurs.

2.8Product Storage

The uranium p-roxide product will be packaged in 2.5 gallon plastic buckets limited to a
maximum net weight of 18kgs. Two to three of these buckets will be generated per batch
and will be stored in a 40’ Sealand container that has moderated grids built into it. The
product will be stored in this area until laboratory results are available to accurately label
the total uranium, the enrichment and fluoride content. The uranium peroxide will then be
transported to the solvent extraction area for processing.

2.9Chemical Storage

One drum of 50% sodium hydroxide will be stored in the HVAC module to be used to
neutralize scrubber solution. All other chemicals for the process will be stored in a 25’ x
25" enclosure. Nitric acid (68%) will be contained in a 350-gallon, stainless steel tote.

The tote will be placed on a platform within a larger capacity containment basin. Sodium
hydroxide (50%) will be stored in a 200-gallon tote and placed in a containment basin large
enough to contain the contents in case of a leak or spill. The hydrogen peroxide (30%) will
be delivered and stored in a 5§5-gallon drum. One drum at a time will be placed in the
storage area. It will be placed on a pallet designed to contain the contents of the drum in
case of a spill or leak.

The chemical storage area will be ventilated to ensure that any escaping chemical fumes
are removed from the enclosure and that the area is safe from high and dangerous
concentrations of primarily nitric acid. Also, a hand held emergency shower/eyewash
station, equipped with a stay-open valve, wili he located in this area.

Siomens Power Corporation - Nuclear Division
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2.10Nitric Acid Supply System

Concentrated nitric acid for the MERF is supplied from a 350-gallon tote located in the raw
material storage area. Its concentration is 68% by weight. These totes are brought into
the storage area by forkliift from the acid warehouse and placed on a platform in a
containment basin large enough to contain the total contents of ;he tote if it should leak or
spill. When the tote is empty, it is replaced with a full tote and the empty is sent to the
chemical supplier for refilling

The concentrated nitric acid is pumped via a metering pump to the UNH hold tank where
the 3 molar nitric acid solution is made up to approximately 125 gallons. The 32 molar
solution 1s preheated to 60°C by steam injection in this tank and then pumped to the
washer extractor through stainless steel piping where it is combined with sorted waste to
leach the uranium out of the waste solids. This resulting UNH solution is discharged from
the washer extractor to the UNH hold tank to be used in the next wash cycle, if necessary.
Additional quantity of nitric acid and water may be added to the tank to bring the volume
up to the 126 gallons. Approximate usage of the concentrated nitric acid for this project is
6000 gallons

2.11Caustic Supply System

Concentrated sodium hydroxide is supplied from a 200-galion tote located in the raw
material storage area. Its concentration is 50% by weight. These totes are brought into
the storage area by forklift from the base warehouse and placed on a platform in a
containment basin large enough to contain the total contents of the tote if it should leak or
spiil. The sodium hydroxide is pumped by a metering pump through carbon steel piping 10
two iocations: the washer/extractor and the precipitation tank, During the rinse cycle in
the washer extractor, sodium hydroxide is added to the rinse solution te bring the pH up to
at least 4 to prepare the solution for precipitation and to meet the requirements for solid
waste burial. The pH of the solution is maintained by @ Yokogawa pH controller and the
microprocessor of the washer. Sodiurn hydroxide is also used to adjust the pH of the UNH
solution to 3-4 prior to adding hydrogen peroxide for uranium precipitation. Again the pH is
monitored/controlled by a Yokogawa pH controller. Approximate usage of sodium
hydroxide for this project is 7500 gallons.

Another area where sodium hydroxide is used in this facility is in the HVAC module. Here
the chemical is stored in a 55-gallon drum. It is used to adjust the pH of the scrubber
so'ution that has removed acid fumes from various points in the process. A metering pump
controls the addition of sodium hydroxide coupled with 8 Yokogawa pH controller. The
drum will be placed on a pallet designed to contain the contents of the drum in case of a
spill or leak

Siemens Power Corporation - Nuclear Division
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2.12Hydrogen Peroxide Supply System

Hydrogen peroxide is supplied to the MERF in 55 gallon drums. Its concentration is 30%
by weight. The drum is placed on a containment pad that will hold the entire contents of
the drum if there is a leak or a spill. Stoichiometric quantities of hydrogen peroxide are
used to precipitate uranium from solution as a uranium peroxide (UO, -2H,0) after the pH
has besn adjusted to 3-4. Only one drum at a time will be stored in this area.

2.13Propane Fired Steam Boiler

A propane fired steam boiler is used io preheat the 3 molar nitric acid solution prior to
leaching and to maintain temperature during processing in the washer extractor. The
heating wiil be by injecting live steam into the process solution. It generates 500,000
BTU/hr at 100 psig. The boiler has an 2pen burner that is housed in a dual wall steel
casing with 3" of refractory insulation.

Propane is supplied to the boiler from tanks located approximately 75 feet south of the
facility. The buried %" supply line surfaces at the raw material storage area and then ties
into the boiler. The steam boiler i1s equipped with an automatic emergency shutoff switch
in the event of a fire or loss of pressure and an automatic block and bieed system.. The
raw materiul storage area is ventilated with a forced air fan to purge any propane fumes
that might escape from the unit. A gas detector is located in the most stagnant area of the

storage area where gas fumes are continuously monitored. This sensor will be functionally
checked every 4 months.

3.Chemical Handling And Precautions

This section describes briefly the hazards of nitric aci#, sodium hydroxide and hydrogen
peroxide and outlines safety precautions that must be taken, The MSDS should be
referenced for a thorough description of the hazards of these chemicals. Such things as
emergency action for spills or leaks, physical data, reactivity, etc. must all be understood
before handling these chemicals

3. 1 Nitric Acid (68%)

Concentrated nitric acid is an oxidizer and corrodes many metals and nonmetals forming a
toxic gas, nitrogen dioxide, it can cause the ignition of cellulosic materials and organic
higquids. Nitric acid causes severe burns to eye and skin tissue and leaves yellow scars. |If
nitric acid comes in contact with the skin or clothing, it should immediately be washed
thoroughly with water. Clothing soaked with nitric acid should be removed immediately to
avoid burns 10 the skin

Swemens Powe: Corporation - Nuclear Division
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3.280dium Hydroxide (50%)

Sodium hydroxide is a strong base and will cause severe burns to the skin and eyes
ingestion of sodium hydroxide can be fatal unless the base is immediately neutralized.
Drink water to dilute and do not induce vomitting. Reactions of sodium hydroxide are
extremely exothermic and while it is not flammable itself, the heat of reaction can trigger
the ignition of numerous materials.

Protect against physically damaging the container. Do not get in eyes, on skin or on
clothing. Do not allow water to get into container. Keep container tightly closed. Wash
thoroughly after handiing. Use only with adequate ventilation. Handle with caution.

3.3Hydrogen Peroxide (30%)

Hydrogen peroxide is considered a strong oxidizer. Organic materiais can ignite when in
direct contact with hydrogen peroxide. It causes respiratory tract, skin and eye burns and
severe burns to mucous membranes if inhaled. This material shall be used and stored in
well ventilated areas. The vapors or mists must not be breathed. Do not get in eyes, on
skin or en clothing. Keep from contact with clothing and other combustible materials.
Store away from combustible materials. Keep container tightly closed. Wash thoroughly
after handling. Handle with caution.

4 .Safety Precautions

The MERF has been designed to ensure the safety of the operator provided standard
operating procedures and safety guidelines are followed.

There are 4 hand-held emergency showers/eyewash station equipped with stay-open
valves; in the raw material storage area, the leaching/extraction area, the HVAC module
and the laboratory. It is the responsibility of all who work in thig facility to know where
they are located

Chemical spilis are contained by means of secondary containment pans. They are designed
to contain 100% of the largest container within the containment pan. Containment is
provided for the chemical storage totes/drums, the washer/extractor, the pressure filter,
the filtrate holding tank, the UNH precipitation tank, the UNH holding tank, the
miscellaneous liquid tank the waste water holding tank and the scrubber. The scrubber pan
15 equipped with a leak detection sensor and will alarm within the main process facility.
The waste water holding tank is a double walled tank and will alarm if leaks are detected in
the annular space

When leaks are detected through audible alarms or routine visual inspections they shall be
cleaned up per instruction in the MSDS’s and plant guidelines. A copy of ali MSDS's for
each chermical that is used in the wet waste process shall be kept for reference in the
facility's laboratory.

Stemens Fower Corporation - Nuclear Division




EMF-1946
Revision O
Modular Extraction/Recovery Facility (MERF): Hazards Analysis Page 9

Other safety related equipment includes fire extinguishers, a first aid kit and stretcher, a
criticality alarm horn and P. A, speaker, smoke detectors, fire detectors, gas detectors and
heat sensors.

Radiation Protection

The processing of chemically contaminated wet waste, MEPA filters, prefilters and rags is
performed in a limited access radiation controlled s ea under SPC’'s radiation protection
program described in Chapters 3 and 12 of SPC’s license application. Personnel entering
the area, who require monitoring under 10 CFR 20.1502(a) are required to wear radiation
monitoring devices and protective clothing/equipment appropriate for the work to be
performed. Personnel are required to survey themseives prior to exiting the controlled area.
Equipment leaving the controlled area must be released by Radiological Safety personnel.
All personnel also receive initial and yearly refresher training on radiation protection
principles and requirements

Airborne uranium contamination is controlled by extensive use of hoods, gloveboxes,
equipment which are maintained at negative pressure and ventilated to the process offgas
system,

Routine surveys are performed and housekeeping practices are enforced to minimize
surface and airborne contamination in the controlled areas. Air is continuously sampled and
periodically analyzed to detect any airborne contamination

Urine sample analyses and lung counts are periodically performed for personnel who work
in the controlled access area. The frequencies of such testing is described in SPC’s
radiation protection program.

6.Personal Protective Equipment

For personal protective equipment requirements of each specific operation in the MERF,
refer to the Industrial Hygiene Exposure Assessment Log. Generaily, these guidelines
should be followed:

1 Eye protection: Safety glasses are mandatory. Goggles and a face shield are
required when changing out chemical drums/totes. Also, goggles are required when
performing maintenance on chemical lines and pumps.

2 Hand Protection: Impervious gloves shall be worn when loading tags of waste into
the washer, removing waste bags from the washer and changing out chemical
drums/totes

3 Body Protection: A raincoat that is impervious to these chemicals shall be worn
when changing out chemical storage totes, loading bags of waste into the washer
and removing bags of waste from the washer,

4 Respiratory - The primary respiratory concern is nitric acid vapors. When changing
out nitric acid totes, a full-face respirator with MSA Type N canister is required

Siemens Power Corporation - Nuclear Division
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7 HMazerds Analysis: A What-If Approach

A “What-If" approach te perform the hazards analysis has been selected for the wet waste
uranium recovery process located northwest of LUR/SPF. It is intended to review the
process or activites conducted in this facility that are potentially safety issues. Key
individuals in the piant have been asked for their input to ensure that the process has been
scrutinized for potential accident scenarios as indicated by the questions that have been
posed

The following What-If questions have been supplied for the hazard analysis of the MERF.

Semens Power Corporation - Nuclear Division
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Attachment A Hazards Analysis For Modular Extraction/Recovery Facility

. What if
A forkhift
punctures/arops a
drum or tote of
chemicals outside a
comtained ares’
There is a chemical
spill inside the raw
material storage area’

R —

| _@_@ze_q_ggg_celﬂazard |

Safeguard

Action

» Potential chemical
exposure to plant

{ parsonnel and the

! environment

|

|

Forklift operator training

Emergency response procedures
Ingtructions in spill cleanup for each
chemical are provided

Evacuate to a safe distance
Notify supervision and plant
seécurity and await
nstruction

Ensure emergency spili
procedures are followed

| « Potential chemical
' exposure 1o plant
personnel and the
environment

Ventilated area

Containment basins for chemical
storage totes/drums

Daily inspection of the containers for
leaks

Safety shower in area

Evacuate to a safe distance
Notify supervision and plant
security and await
instruction

Ensure emergency spill
procedures are followed

Cheniical piping
breake or lesks’

W supply fails?

¢ Potential chemical
Bxposure to plant
personnei

{
|
|
|
|
|
1
|
|
|
|
B
|
|

All piping pressure-checked prior to
opearation

Shower/eyewash stations

Regular inspection for leaks

Repair all ieaks in piping and
other equipmeant as they are
discovered

Foliow spill procedures for
safe cleanup

i
l
4
|
i
|
l
tmm'l:'nss:ble boiler damaé;

' due to

|
% overpressurization

(rupture)

:

Low level switch shuts burner
down

High pressure switch shuts burner
down

Follow operating
procedure for safe
operation of the boiler

Vecuum pump fails?

and stack air
samplers

> §

Daily sampling will detect a
problem
Air Balance checks twice/day

Make sure the MERF is
added to routine checklist
for Air Balance

The power goes out?

1 Loss of ventilation

No backup power

Cease operations
Notity supervision

Washer gets out of
balance?

+ -

} Loss of work station
|

{

|

|

{

|

Structural integrity
potentially
compromised

Vibration safety switch shuts off
machine
Alarm for excess vibration

Observe operation of
washer for excessive
vibration

Distribute wash loads
eve'\ij

The water flow to the
scrubber ceases’

Acid vapors emitted
to the atmosphere
Fan corrosion
Ammonium nitrate
concentration/explosi
on

—————— e

Lo-flow glarm

Flow switch interlocked with
caustic metenng pump

Daily monitoring of the scrubber
equipment

Functionally check flow
switch/alarm every four
months

Monitor the scrubber
operation every startup

There 18 8 caustic spill
min the MVAC module?

Ligad chemical
exposure 10 skin and
eyes

Lines are pressure checked to
ensure integrity

Daily inspection for leaks
Safety shower nearby
Containment basin for caustic
drum

|
|
!
T
|
|
|
1
|
!
|
%

Follow spill procedures for
safe cleanup

fSiemens Power Corporation - Nucilear Division
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ttechment A Hazards Analysis For Modular Extraction/Recovery Facility (Continued)

What If

Consequence/Hazard

f

Safeguard

Action

The process tanks or
the scrubber
overflows?

| ¢ Potential exposure to
hazardous chemicals

Tanks and scrubber have secondary
containment

Waste tank and scrubber equipped
with lea_t_de_:_{_emmn ‘alarms

Follow spill procedures for
safe cleanup

A pressurized drum s
brought into the
facility for

processing ’

Potential exposure to
hazardous fumes
Potentia! flying object
Potential ignition of
organic vapors

|
|
|
|
|
|
|
i
1
|

The sorting hood is ventilated to
contain hazardous gases

Follow procedures to vent
drums in sorting hood

The temp. control
valve fails on steam

hine to the washer and | ¢

UNHank?
The pH control fails
N the washer/

More acid vapors 1o be
scrubbed
Higher thermal burn

; ﬁ_}_)‘men:cm

High temperature indication
Operator will be attending the
machine during operation
Routine calibration

Notify instrumentation to
calibrate

caustic introduced into
washer producing a

‘T ¢ High quantities 0—1
l dangerous waste

High pH alarm

Operator oversees operation

Pull sample from washer and verify
with pH paper

Routine calibration

Reprocess solid waste
Notify instrumentation to
calibrate analyzer

Milnor washer door
Biatch feils and comes
open while operating?

Potential chemical and
radionuchde exposure

Door interlock: an air actuated door
latch prevents door from opening
until machine has stopped

Liquid level i1s below door level

Cease operations, secure
process and leave facility
Notify supervision and await
mstruction

OG0 filter suddenly

Loss of containmant
and exhaust on hoods
Potential inhalation
hazard

Daily checks on pressure drop across
filters

Operator awareness when filters
blind

Call Air Balance personnel
Cease operations, secure
process and ieave facility

There is # chemical
pill that leaks
tween trailers’?

Potential chemical
exposure to plant
personne! and the
environmeant

instructions in spill cleanup are
provided

Sealant between trailers to prevent
leakape between trailers

Asphalt pad is resistant to matenals
used in MERF

Follow spill procedures for
safe cleanup

Notify supervision and
securty

Cease operations and secure
process

y S

Parsonnel comes in
contact with steam
lines or other heated
equipment’

F‘lam air gowes down?

RS Tane T

Airpome particulate
(radionuclide) 18
emitted into the
ftecility?

» Potential burn haza .

Some heated equipment wili be
insulated and located to prevent
casual contact

Equipment and piping will be labeled
Training for working around steam

Coniact supervision and
Safety for treatment of
injuries pertaining to burns
Follow precedures and
safeguards for working
around steam

. Wm;hw door won'y
open

Filter won't operate
Al diaphragm pumps
won't operate

Dump valve on washer
won't gpen

Each consequence does not impact
safety with plant air outage

Get plant air back in
service 1o resume
operation

Neotity supervision

1 . Potential inhalation
hazard

distributed throughout the facility
where airborne 15 likely to occur
Air sampler changed each shift
Resp. protection training, misk fit

]

——d

Notify supervision, Rad
Safety

Cease operations
Leave facility

Semens Powe’ Corporation

Nuclesr Division
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Attachment A Hazards Analysis For Modular Extraction/Recovery Facility (Continued)
I | {

)

: | Consequence/Hazard __Safeguard Action
Airborne particulate * Potential inhalation o Prefilters, HEPA filters, scrubber ; Make sure the MERF is
(radionuchde) 1s hazard f stack sampler, and routine checks on | added to routine checklist
emitted out of the ! | ventilation system for Air Balance
facility” ‘ Follow boundary
concentration action levels
in Ch. & of License
Cease ops. At 4" H.0
Follow procedures for
isolating boiier and repair of
e —— s e ——. - .eaks
There is 2 leak from | » Potential contamination The waste line is welded stainless Follow operating procedures
the waste ine? ‘ to personnel and the steel that has been pressure tested for transferring waste to
‘ environment ‘ Daily inspection for leaks ‘ Lagoon 3

The waste ine will be blown down ‘ Secure transfers to Lagoon

B . after every pump out 3 and repair line
gAMmMonium ritrate T o Potential explosion Routine inspection and cleanout of Follow cleanout procedures
' hazard equipment and ductwork
‘ Signs posted to not weld equipment
or ductwork until cleaned out
| Operator will be attending the Notify Instrumentation to
} CaUStIC In precip tank precipitation operation ! calibrate analyzer
| « Excessive heat High pH alarm Manually adjust pH to
|
|
|

|
s
!

Thers s & steam leak | « Potential burn hazard i Visual inspection will determine
in the boiler or piping? | steam: leaks and repairs needed

it i ——————

|
SR

accumuiates in the
facility?

|
|

N ,+_..‘__ U —

The pH contro! fails | = High quantity of

i ———
e —

on the precip tank?

generated Pull manual sample from tank to proper level
* Regquires MNO3 to verify with pH paper

readjust pH to proper Routine calibration of pH analyzer

level

There is & propane ¢ Potential fire/axplosion Ventilation fan in storage area Daily checks for gas leaks
eak in the raw | hazard A gas detector/alarm interlocked to Notify supervision
material storage area’ | shut down propane | 4-month PM
| Block and bleed isolation Secure propane supply at
L . ) o Odor detection (mercaptans) storage tanks
Uranium solutions ¢ Contamination of Check valves instalied on most lines Notify supervision, and
drain into the raw equipment and the { Positive displacement chemical Radiological Safety
material storage area | environment outside of pumps Cease operations, secure
hrough process { a radiation High pressure steam into the MERF 1 process, repair, decon
Bpiping 7 contamination zone ¢ Vapor space and vacuum breakers ' Follow procedures for
S EEEEL S  ([ ml: Routine surveys by Rad. Safety cleanup of spills
There 18 a lire in the | » Facility damage Te Smoke detectors, heat sensors Ensure that personnel are
acility? | » Personnel injury ‘ MVAC interlocks, CO2 fire ‘ trained to respond correctly
SEE FIRE HAZARDE 1 suppression in glovebox | to fire alarms and that they

ANALYSIS | | » Emergence exits from the facility are familiar with the fire

- - MRS RN i - Shatls i | Safety equipment
1ands or other e Loss of fingers or | « Some equipment designed to operate | Ensure that personnel are
xtremities are | imbs | with both hands away from pinch trained to run equipment
Ipinchaed in the ‘ points before equipment can be and are aware of potential
yipment? | ______.‘ actuated hazards per the SOP
Parsonnel are Chemical and rad s Survey instruments available Notity supervision, Rad
ontaminated with , exposure to personne! ¢ Rad Safety assigned to the facility Satety and Safety
roCens soiution or and the snvironment e Safety shower/eyewash stations Remove clothing if soaked
ipowder? Inhalation hazard (if with any hazardous liquid
|  powder)

e ————————

e ——

Semans Power Corporation - Nuclear Division
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Attachment B Material Safety Data Sheet 8% Nitric Acid

CHEMICAL INTERCHAWGE -- NITRIC ACID,55-66% - NITRIC ACID, TECHNICAL

MATERIAL BAFETY DATA SHEET

FSC: 6810

NIIN: 002229655

Manufacturer's TAGE: CHEMI

Part No. Indicator: A

Part Number/Trade Mame: NITRIC ACID, 55-68%

FENAREPERENENEAENES TR RS ENRA R RNV EERLP AR R RSN ERNR R ERERY TR e
General Information

SRERADFREERESRSRPOESERARRANETNEERER SRR RSN ES TSR N RO ERUENRSRAN RS USRS

Item Name: NITRIC ACID, TECENICAL

Company's Name: CHEMICAL INTERCHANGE

Company's Street: 2932 SOUTE BRENTWOOD

Company's City: S8T.LOULS

Company's State: MO

Company's Country: US

Company's Zip Code: 63144

Company's Bmerg Ph #: 800-424-9300 (CHEMTREC)

Company's Info Ph #: 800-424-85300 (CHEMTREC)

Distributor/Vendor # 1: PRILLAMAN CHEMICAL CORP (B04-539-7401)

Distributor/Vendor # 1 Cage: 0GST1

Record No. Por Safety Entry: 001

Tot Safety Entries This Stk#: 017

Btatus: SE

Date MSDE Prepared: 20APRS0

Safety Data Review Date: 0SJANSS

Supply Item Manager: CX

MSEDE Preparer's Name: RANDALL 8. MOORE

MEDS Serial Number: BWFKL

Specification Number: O-N-350,REV.B

Epec Type, Qrade, Class: NONE

Hazard Characteristic Code: Ci

Unit Of Issue: PT

Unit Of Issue Container Qty: S00 ML

Type Of Container: GLASS BOTTLE

Net Unit Weight: 1.4 LBS

RSO - FESAREEERTREERRERRSRR SN

Ingredients/Identity Information

Proprietary: NO

Ingrediant : NITRIC ACID (SARA III)
Ingredient Seguence Number: 01

Perceant: 55-68

NIOSH (RTECS) Number: QUS775000

CAS Number: 7697-37-2

OSHA PEL: 2 PPM

ACGIN TLV: 2 PPM/4 STEL; 9354

Other Recommended Limit: NONE RECOMMENDED
Proprietary: NO

Ingredient : WATER

Ingredient Sequence Number: 02

Parcant: 32-45

NIOSH (RTECS) Number: ZC0110000

CAS Numbear: 7732-18-5

OSHA PEL: NOT ESTARLISHED

ACGIH TLV: NOT ESTABRLISHED

Other Recommended Limit: NONE RECOMMENDED
SRR ENNEEERARERSRR MO ERARRERORATRR PR RERERERAN AR R R R ER TR O R

FPhysical /Chemical Characteristics

- - RV RDEREERREARRERS
Appearance And Odoy: LIQUID;WATER WHITE TO YELLOW (DEPENDING OF NITROUS
OXIDE CONC) ; SUFFOCATING ODOR
Boiling Point: 245-282F
Melting Point: -4--30F
Vapor Pressure (MM Hg/70 F): 233
Vapor Density (Airs1): 1.28
Specific Gravity: 1.36-1.41
Decomposition Temperature: UNKNOWK

Siemens Power Corporation - Nuctear Division




EMF-1346
Revision O
odular Extraction/Recovery Facility (MERF): Hazards Anaiysis Page 15

BAttachment B Material Safety Data Sheet 68% Nitric Acid (Continued)

Evaporation Rate And Ref: »>1 (N-BUTYL ACETATE=1l)

Solubility In Water: COMPLETE

Percent Volatiles By Volume: 100

pH: <l

Corrosion Rate (IPY): UNKNOWN

FAEEASARISERRREOBRARERER SRR ER AR RNEONEREAR AN RSN EEEEN SRR ERERRPN SRR R

Fire and Explosion Hazard Data

FEAR NS R AN RE RN ERER AR ERE RO RERRER SRR RS

Flash Point: NORE

Extinguishing Media: WATER SPRAY, DRY CHEMICAL.

Special Fire Fighting Proc: WEAR FIRE FIGETING PROTECTIVE EQUIPMENT AND A

FULL FACED BCHBA. FIGHT FIRE AS FAR A DISTANCE AS POSSIBLE. COOL FIRE

EXPOSED CONTAINERS WITH WATER SPRAY.

Unusual Fire And Expl Hazrds: NITRIC ACID MAY YIELD OXYGEN WHEN HEATED,

WHICE WILL INCREASE THE RATE OF RURNING OF COMBUSTIBLE MATERIAL & MAY

RESULT IN IGWNITION, VIOLENT COMBUSTION OR EXPLSN

Ll b L L L L L e L e e

Reactivity Data

BERTEERETRERRRE RS TR UARRREERRERREEREERES

Btability: YES

Cond To Avoid (Stability): EXTREME KEAT.

Materials To Aveid: COMBUSTIRLE MATERIALS, BASES, METALLIC POWDERS,

HYDROGEN SULFIDE, CARBIDES, ALCOHOLE, REACTS WITH WATER TO PRODUCE HEAT.

Eazardous Decomp Products: NITROGEN OXIDES.

Hazardcus Poly Occur: NO

Conditions To Aveoid (Poly): NOT APPLICABLE

RS EARETR AR RRORERREER LS ee - BEERERIEREARMEER DS e
Health Hazard Data

S 0 0 0 e e

LDSO-LOCSO Mixture: TLV IS 2PPM TWA;4PPM BTEL

Route Of Entry - Inhalation: YES

Route Of Entry - Bkin: YES

Route Of Entry - Ingeastion: YES

Kealth Haz Acute And Chromic: **HIGHLY CORROSIVE**EYES :MAY CAUSE DAMAGE OR

BLINDNESS . SKIN:MAY CAUSE CHEMICAL BURNS . INGEST:MAY CAUSE GI TRACT

MAY CAUSE TEETR TO DISCOLOR.

Carcinogenicity - NTP: NO

Carcinogenicity - IARC: NO

Carcinogenicity - OSHA: NO

Explanstion Carcinogenicity: THERE ARE NO INGREDIENTSE ABOVE 0.1% WHICH ARE

IDENTIFIED AS CARCINOGENS BY NTFP, IARC OR OSHA.

Signs/Symptoms Of Overwxp: BKIN:YELLOW DISCOLORATION WITH BURNS, POSSIBLE

DEEP ULCERATIONS . INHAL : »200PPM MAY CAUSE SEVERE LUNG DAMAGE, POSSIBLY

DEATH .

Med Cond Aggravated By Exp: INDIVIDUALE WITH A HISTORY OF EYE, SKIN AND

RESPIRATORY DISORDERS MAY BE AT INCREASED RISK FROM EXPOSURE.

Pnargency /First Ald Proc: EYES:FLUSHE WITH PLENTY OF WATER POR AT LEAST 1§

MINUTES . IF IRRITATION PERSISTS,SEE DOCTOR. SKIN:WASHE WITH MILD BOAP AND

WATER WHILE REMOVING CONTAMINATED CLOTHING AND SHOES. INHALATION : REMOVE

VICTIM TO FRESH AIR.GIVE QXYGEN/CPR IF NEEDED.EEE DOCTOR. INGESTION:DO NOT

INDUCE VOMIT.SEE DOCTOR IMMEDIATELY.IF CONSCIOUS,GIVE 1-3 GLASSES OF WATER

OR MILK

MR EFSVEERERRRERTRRRSRREE- e EREESRSERNEREEORRORRRRERER RSN

Precautions for Safe Handling and Use

T O R e

Stepes If Matl Released/Spill: REMOVE PERSONNEL. ELIMINATE IGNITION

SOURCES. VENTILATE AREA. WEAR PROTECTIVE CLOTHING AND RQUIPMENT. NEUTRALIZE

VERY CAUTIOUSLY. BOAK UP WITH A NON-COMBUSTIBLE, INERT ARSORBANT ; PLACE IN AN

APPROPRIATE DISPOSAL CONTAINER AND COVER.

Neutralizing Agent: SLAKED LIME, SODIUM BICARBOMATE OR CRUSHED LIMESTONE

Waste Disposal Method: CONTACT YOUR LOCAL ENVIRONMENTAL OFFICER. DISPOSE

OF IN ACCORDANCE WITH ALL FEDERAL, SYATE AND LOCAL REGQULATIONS. EPA

HAZARDOUE WASTE NUMEER DOO2.

Precautions-Randling/Storing: STORE IN COOL, DRY, WELL VENTILATED AREA.

PROTECT FROM PRYSICAL DAMAGE, HEAT, IGNITION SOURCES AND INCOMPATIBLE

MATERIALS . EEEP CONTAINERS CLOSED.

Other Pracautions: AVOID EXPOSING PRODUCT TO DIRECT SUNLIGHT. AVOID EYE

AND SEIN CONTACT. DO NOT BREATHE VAPORS.

ns Power Corporstion - Nuclear ome
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Attachment B Material Safety Data Sheet 68% Nitric Acid (Continued)

Control Measures
.-..-....-‘..-.'.-.--.---.----.-.--.--..‘--'IR...-I.--...--'---I-.....‘-lI.
Respiratory Protection: WHERE ENVIRONMENTAL CONTROLSE ARE LACKING OR IN
ENCLOSED SPACES USE EITHER A SELF-CONTAINED BREATHING APPARATUS OR A NOISH
MSHA APPROVED RESPIRATOR FOR ACID GAS, DEPENDING ON THE AIRBORN
CONCENTRATION.

Ventilation: LOCAL EXHAUST VENTILATION TO KEEP EYPOSURE LEVELS BELOW PEL.
Protective Gloves: NATURAL RUBBER, NECPRENE OR PVC GLOVES
Eye Protection: SPLASH-PROOF GOGGLES AND FACE SHIELD
Other Protective Equipment: PROTECTIVE CLOTHINZ. 25 REQUIRED TO MINIMIZE
EXPOSURE FROM PROLONGED OR REPEATED CONTACT. EYE BATH AND SAFETY SHOWER
Work Kygienic Practices: WASH THOROUGHLY AFTER HANDLING AND BEFORE EATING
LAUNDER CONTAMINATED CLOTHING BEFORE REUSE
Suppl. Safety & Health Data: NONE.
L T T T T T T T Ll b b
Transportation Data

e e e T T T LTt e e T T P T R T Rl b
Trans Data Review Date 94009
DOT PSN Code: KFD
DOT Proper Shipping Name: NITRIC ACID
DOT Class. @

ID Number: UN2031

Pack Group: II

Labal : CORROSIVE

PSN Code: KPF

Proper Shipping Name: NITRIC ACID

Regulations Page Number: 8185

) UN Number: 2031

UN Class: @

Subsidiary Risk Label: -
IATA PEN Code: HKR
IATA UN ID Number: 1760
IATA Proper Shipping Name: CORROSIVE LIQUID, N.O.8. *
IATA UN Class: &
IATA Label: CORROSIVE
AFI PSN Code: RWF
AFI Symbols: 0
AFl Prop. SBhipping Name: NITRIC ACID
AFI Class: B
AFI ID Number: UN2031
AFl Pack Group: II
AFI Label: CORROSIVE
AFl Basic Pac Ref: 12-14
MMAC Code: NR
N.C.8. Bhipping Name: NITRIC ACID SE-68%
Additional Trans Data: RQ IS 1000 LBS OR 65 GALLONS
AR EN AR R AR RSN AR RSO ER O NE R RERTR AR R AR -

Disposal Data
SRS RENROEEEEREEERE RN EEERE TR R ErR RN PARrTREER R AR R R R R
GESESEERSEENSNERESEAR NIRRT EESER R AR RS RA R RR R
Label Data

M Il st s s v r o R L Ll L Ll
Label Reguired: YES
Technical Review Date: OSJANSS
MFR Label Number: UNEKNOWN
Label Status: F
Common Name: NITRIC ACID,55-68%
Signal Word: DANGER)|
Acute Health Hazard-Severe: X
Contact Hazard-Severe: X
Fire Haxard-Slight: X
Reactivity Hazard-Slight: X
Special Hazard Precautions: **HIGHLY CORROSIVE**EYES :MAY CAUSE DAMAGE OR
BLINDNESS . SKIN:MAY CAUSE CHEMICAL BURNS . INGEST :MAY CAUEE GI TRACT
MAY CAUSE TEETH TO DISCOLOR. FIRST AID: EYES:FLUSH WITE PLENTY OF WATER FOR
AT LEAST 15 MINUTES.IF IRRITATION PERSISTS, SEE DOCTOR. SKIN:WASH WITE MILD
DO NOT INDUCE VOMIT.SEE DOCTOR IMMEDIATELY.IF CONSCIOUS,GIVE 1-3 GLASSES OF
WATER OR MILK
Protect EBye: Y

meng Power Corporation - Nuclear Division
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Attachment B Material Safety Data Sheet 68% Nitric Acid (Continued)

Protect Skin: Y

Label Name: CHEMICAL INTERCHAWGE

Label Street: 2932 BOUTH BRENTWOOD

Label City: ST.LOUIS

Label State: MO

Label Zip Code: €21144

Label Country: US

Label Emergency Number: 800-424-95300 (CHEMTREC)
...'..---.-l’-.--...-..-.bI.U......-.Uiﬂ.'.-.-.----...--..-..-...---n.--
URL for this msds http://siri.org. 1f you wish to change, add to, or
delete information in this archive please pent updates to dan@siri.org.

Siemens Power Corporetion - Nuclsar Divigsion




EMF-1946
Revision O
Moduiar Extraction/Recovery Facility (MERF): Hazards Analysis Page 18

Attachment C Material Safety Data Sheet 50% Scdium Hydroxide
OHS/MDL Record Number - OMS21300
MATERIAL SAFETY DATA SHEET

SECTION 1 - CHEMICAL PRODUCT AND COMPANY IDENTIFICATION

MODL Information Systems inc FOR EMERGENCY SOURCE INFORMATION
14600 Catzlina Street CONTACT: 1-615-366-2000 in USA
Sen Leangro CA 84577
1-800-635-0064 (Yoli Froe) or
1-510-8056-1313
CAS Registry Number:  1310-73-2
RTECS Number WB4800000
UN Numbar UN 1823

SUBSTANCE: SODIUM HYDROXIDE

TRADE NAME/S YNONYM(S) CAUSTIC £.0DA; SODA LYE; LYE: WHITE CAUSTIC, CAUSTIC
SODA, BEAD; CAUSTIC SODA, DRY; LAUSTIC SODA, FLAKE: CAUSTIC SODA,
GRANULAR, CAUSTIC SODA, SOLID; SODIUM HYDRATE; SODIUM HYDROXIDE (NA(OH))
SODIUM HYDROXIDE. FLAKE: SODIUM HYDROXIDE, DRY; SODIUM HYDROXIDE, SOLID:
ASCARITE: SODIUM HYDROXIDE, DRY SOLID, FLAKE, BEAD, OR GRANULAR,
FOTOFOIL-ETCHANT (MILLER DIAL): UN 1823; STCC 4935235 NaOH

CHEMICAL FAMILY: Inorganic base

SUMMARY EMEET AVAILABLE: Y

CREATION DATE: 19841217 REVISED: 19060123 CHEM CHANGE DATE: 19980123

SECTION 2 - COMPOSITION, INFORMATION ON INGREDIENTS

1) Component Substance: SODIUM MYDROXIDE
Componen! Percent 100 %
CAS Registry Number:  1310-73-2

CONTAMINANTS : NONE

SECTION 3 - HAZARDS IDENTIFICATION

NFPA Ratings (scale 0-4) Hegithe3 Firsa) Reactivity=1
EMERGENLY OVERVIEW

DESCRIPTION Odoriess white or ofi-white hygroscopic sobd

STATEMENT OF HAZARKDS

Harmiul i swaliowed Causes respiratory tracl. skin, and eye bums and  severe bums 1o mucous
MeMDIRNes

PRECAUTIONARY STATEMENTS

Do not breathe dust. Do not get in eyes, on skin, or on ciothing. Do not  sliow water 1o get in container
Keep container ightly closed Wash thoroughly sfter handiing  Use only with adequate ventilation. Handie
with caution

POTENTIAL HEALTH EFFECTS

INMHALATION

SHORT TERM EFFECTS May ceuse imitation, possibly severe. Additional ¢ facis may nciude difficulty
brasthing . lung congeston and shock

LONG TERM EFFECTS: May cause ~flects 8s in short term exposure. Additional efiects may include
diarrhes end lung effecis

SKIN CONTACT:

SHORT TERM EFFECTS: May cause bums

LONG TERM EFFECTS: Same ffacts as short e exposure

Siemens Power Corporation - Nuclear Division
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Attachment C Material Safety Data Sheet 50% Sodium Hydroxide (Continued)

EYE CONTACT

SHORT TERM EFFECTZ. May cause bums. Additional effects may inciude blindness

LONG TERM EFFECT S Same effects as short term exposure
INGESTION

SHORT TERM EF FECTS: May be harmfu! if swallowed. May cause bums. Additional efiects may include
diarrhea, stomach pain, bioody vomit, hood in the stool, shock, coma and heart failure

LONG TERM EFFECTS. Same effects as short term exposure

CARCINOGEN STATUS
DSHA N

NTP: N

IARC: N

Dete: 19881020

SECTION 4 - FIRST AID MEASURES

INHALATION

FIRST AID- Remove from exposure ares to fresh air immediately. Perform  artificial respiration if
necessary. Maintain sirway, blood pressure and respirstion. Keep warm and at rest. Treat symptomatically
and supportively. Get madica' sttention immediately. Qualifiad medical personnel should consider
BAvantstenn . oxygen
SKIN CONTACT

FIRS ~ Remove contaminated clothing and shoes immediately. Wash with soap or mild detergent
and large amounts of water until no evidence of chemical remains (at least 15-20 minutes ). If bums occur
proceed with the following: Cover affected ares securely with steriie, dry, loose-fitting dressing. Treat
symptomatically and supportivaly. Get medical attention immediatety
EYE CONTACT

FIRST AID- Wash eyes immaediately with large emounts of water, occasionally lifting upper and lowst
s, until no evidence of chemical remans (at  least 15-20 minutes). Continue imigating with normal saline
until the pH  has retumed to normal (30-80 minutes ). Cover with sterile bandages. Get medical attention
. imoadiately
INGESTION

FIRST AID- De not use gastric lavage or emesis. Dilute the alkali by giving Water or milk to drink
immaediately and allowing vomiting to occur. As  soon as possible, have qualified medical personnel do
esophegoscopy and  imigate injured areas with 1% acetic acid until the alkali is completely neutraiized
(Dreisbach, Handbook of Poisoning, 11th Edition). Get medical attention immediately.
NOTE TO PHYSICIAN
ANTIDOTE

No specific antidote . Traat symptomatically and supportively

SECTION § - FIRE FIGHTING MEASURES

FIRE AND EXPLOSION HAZARD

Negigible fire hazard when sxposed to heat or flame
EXTINGUISHING MEDIA

Diry chemucal, carbon dioxide, water spray or reguiar foam (1883 Emergency Response Guidebook,
RSPA P £800.6)

For larger fires, use water spray, fog or reguiar fosm (1993 Emerpgency Response Guidebook, RSPA P
5800.6)

FIREFIGHTING

Move container from fire area if you can do it without risk. Apply cooling water to sides of containers that
e axposed to flames until well after fire is oul. Stay away from ends of tanks (1083 Emerpency
Response Guidebook, RSPA P 5800.6, Guide Page 60)

Use agent suitatle for type of fire. Use water in flooding quantities as fog
Apply water from as far 8 distance as possible

HAZARDOUS COMBUSTION PRODUCTS
Thermal deconposition may relsase toxic fumes of sodium oxide

Semens Power Corporation - Nuclear Division
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Attachment C Material Safety Data Sheet 50% Sodium Hydroxide (Continued)

SECTION 6 - ACCIDENTAL RELEASE MEASURES

OCCUPATIONAL SPILL

Do not touch spilled material. Stop ieak if you can do it without risk. For smail spills, take up with sand
or other absorbent matenal and place into containers for later disposal. For smail! dry spills, with clean
shovel place matenal into clean, dry container and cover. Move containers from spill area. For larger
spilis, dike far ahead of spill for later disposal. Keep unnecassary people away. isolate hazard area and
oeny entry

Reportabie Quantity (RQ). 1000 pounds

The Superfund Amendments and Resuthorization Act (SARA) Section 304 requires that a release squa’
10 or greater than the reporiable quantity for this substance be immediatety reported to the local
emergency planning commitiee and the state emergency response commission (40 CFR 355 40) if the
release of this substance is reportable under CERCLA Section 103, the National Response Center must
be notified immediately at (B00) 424-8802 or (202) 426-2675 in the metropolitan Washington, D.C. area
(40 CFR 302.6)

SOIL SPILL
Dig holding ares such as iagoon, pond or pit for containment

Use protective cover such ae a plastic sheet to prevent material from dissolving in fire extinguishing water
or ramn

WATER SPILL
Add suitable agent to neutraiize spilied matenal to pH-7

SECTION 7 - HANDLING AND STORAGE

Oboerve all federal, state and local regulstions when gtoring or disposing of this substance

Store in 8 cool, dry, well-ventilatod location. Separate from acids, water, metals. Immediately remove and
property dispose of any spilied matenal. (NFPA 40 Hazardous Chemicails Data, 1991)

Store sway from incompatible substances

SECTION & - EXPOSURE CONTROLS, PERSONAL PROTECTION

EXPOSURE LIMITS
SODIUM HYDROXIDE
2 mg/m3 OSHA TWA
2 mg/m3 OSHA ceiling (vacated by 58 'R 35338, June 30, 1083)
2 mg/m3 ACGIM ceiling
2 mg/m3 NIOSH recommended ceiling
2 mg/m3 DFG MAK TWA (total dust),
4 mg/m3 DFG MAK § minute paak, momantary value, B timas/shift
Meaasurement method: Particulate filter, hydrochlonic acid, titration;
(NIOSH Vol lll # 7401, Alkaline Dusts)
1000 pounds CERCLA Section 10 Reportable Quarnity
VENTILATION
Provide jocal exhaust ventilation gsystem to meet published exposure limits
EYE PROTECTION
Empiloyee must wear splash-proof or dust-resistant safety goggles and a faceshield to prevent contact
with this substance Emergency wash facilities: Where there is any possibliity that an employse's eyes
and/or skin may be axposed 10 this substance, the employer shoukd provide an eye wash fountain  and
guick drench shower within the immediate work area for emergency use
CLOTHING
Employee must wasr appropriate protective (impervious) clothing and  equipment
to prevent any possibility of skin contact with this substance
GLOVES
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Attachment C Material Safety Data Sheet 50% Sodium Hydroxide (Continued)

Employee mus! wear appropnate protective gloves 1o prevent contact with this substance
RESPIRATOR

The following respirators and maximum use concentrations are recommendations by the U.S
Department of Hea'h and Muman Services, NIOSH Pocket Guide to Chemical Hazards: NIOSH criteria
gocuments or by the U.S. Department of Labor, 280 CFR 1910 Subpart Z.  The specific respirator selected
must be based on contamenation levals found in the work piace, must not exceed the working limits of the
respiralor and be jointly approved by the National Institute for Occupational Safety and Health and the
Mine Safety and Health Administ-ation (NIOSH-MEHA)

S0DIUM HYDROXIDE:

10 mg/m3- Any supplied-air reapirator operated in a continuous fiow mode. Any air-purifying fuli
faceprece respirator with a high efficiency particulate fiter. Any powered, air-purifying respirator with a
dust and mist  filter. Any self-contained breathing apparatus with a full facepiece. Any supplied-air
respirator with a full facepiece. Escape- Any ar-purifying, full facepiece respirator with 8 high efficiency
pariiculate filter.  Any appropnate escape-type, self-contained breathing appe "atus

FOR FIREFIGHTING AND OTHER IMMEDIATELY DANGEROUS TO LIFE OR HEALTH

CONDITIONS

Any seif-contained breathing apparatus thot has 8 full facepiece and is  operated in a pressure-demand or
other positive-pressure mode.  Any supphed-air respirator that has a full facepiece and is operated In &
pressure-gemand or other positive-pressure mode in combination with an  auxiliary self-contained
bresthing apparstus operated in pressure-gemand or other positive-pressure mode

SECTION 8§ - PHYSICAL AND CHEMICAL PROPERTIES

DESCRIPTION: Odorless, white or off-white hygroscopic solid

MOLECULAR WEIGHT: 40.00

MOLECULAR FORMULA: NA-O-H

PHYSICAL STATE(SL.G) &

BOILING POINT. 2534 F (1380 C)

MELTING POINT: 604 F (318 C)

SPECIFIC GRAVITY: 2.130

pH 14 @ 5% solution

*'‘APOR PRESSURE: 100 mmMg @ 1111 C

WATER SOLUBILITY: soluble

SOLVENT SOLUBILITY: Soluble in aicohol, glycerol; insoluble in acetone,
ather

SECTION 10 - STABILITY AND REACTIVITY

REACTIVITY
Reacts exothermically with water
CONDITIONE TO AVOID
May bum but does not ignite readily. Flammable, pois i us gases may accumulate in tanks and .opper
cars May ignite combustibles (wood, paper, oil, etc.)
INCOMPATIBILITIES
SODIUM HYDROXIDE
ACETALDEMYDE: May result in vinlent polymerization.
ACETIC ACID: Mixing n closed container increases temperature and pressure
ACETIC ANHYDRIDE. Mixing in i Closed container increases temperature and pressure
ACIDS: May react violently
ACROLEIN May rasult in an extremely violent polymerization
ACRYLONITRILE: May cause vioient
ALLYL ALCOHOL « BENZENE GULFONYL CHLORIDE: Possible explosion hazard
ALLYL CHLORIDE: HMydrolyzes
ALUMINUM: Vigorous reaction
ALUMINUM, ARSENIC TRIOXIDE, SODIUM ARSENATE: May generate flammable hydrogen gas
AMMONIA + SILVER NITRATE: Precipitation of explosive silver nity3de may occur
AMMONIUM SALTS: May react violently evolving ammonia gas
BENZENE-1 4-DIOL: Exothemic reaction
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Attachment C Material Safety Data She. t 50% Sodium Hydroxide (Continued)

N N-BIS(TRINITROETHYLUREA: Formation of explosive compound

BROMINE . Possible explosion if not stirmed continously

CHLORINE TRIFLUORIDE: May cause visient reaction

CHLOROFORM + METHYL ALCOHOL : Exothermic reaction

CHLOROMYDRIN: Mixing in @ closed container causes an increase in temperature and pressure

4-CHLORO-2-METHYLPHENOL : Possible ignition

CHLORONITROTOLUENES: Possible explosion.

CHILOROPICRIN: May cause violent reaction,

CHLOROSULFONIC ACID: Mixing in 8 closed container causes an increase in temperature anc pressure

CINNAMALDEHYDE: Exothermic reaction

COATINGS: May be attacked

COPPER: Solutions may siowly comode

CYANOGEN AZIDE: May form podium S-azidotetrazolide, which is explosive If isoiated

2,2-DICHLORO-3 3-DIMETHYLBUTANE: Hazardous reaction

1.2-DICHLOROETHYLENE: May form spontaneously fammable monochioroacetyiene

DIBORANE AND OCTANAL OXIME: Exothermic reaction.

ETHYLENE CYANOHYDRIN: Mixing in 8 closed container causes an increase in temperature and
pressurs

FLAMMABLE LIQUIDS: Fire and explosion hazard

GLYCOLS: Mey cause exothermnic decomposition with evolution of hydrogen gas

GLYOXAL: Mixing in 8 closed container incraases temperature and pressure

HALOGENATED MYDROCARBONS: Violent reaction

HYDROCHLORIC ACID: Mixing in & closed container causes an increase in temperature and pressure

HYDROFLUOKIC ACID: Mixing in a closed container causes an increase in temperature and pressure

HYDROQUINONE : Rapid decomposition of hydroquinone with @voiution of heat.

IRON: Solutions may siowly corrode.

LEAD: May be attacked, flammabie hydiogen gas may be kberated

LEATHER: viay be attacked

MALEIC ANMYDRIDE: Explosive decompasition

METALS: Cormodes metals, reacting to form fiammabie hydrogen gas

4&METHYL-2-NITROPHENOL : Exothermic reaction

NITRIC ACID: Mixing in closed container increases tempertu’e and pressure.

NITROBENZENE: Possibly explosive resction upon heating in prasonce of water

NITROETHANE: Forms an explosive salt.

NITROMETHANE: Forms an sxplosive saht.

NITROPARAFFINS : The nitroparaffing, in the presance of water, form dry salis with organic bases. The
dry salts are explosive

NITROPROPANE: Forms en explosive salt

O-NITROTOLUENE: Possible explosion,

OLEUM: Mixing in 8 closed contsiner Causes 8n increase in temne ature and pressure

ORGANIC PEROXIDES: iIncompatibie

PENTOL (METHYL-2-PENTENE4-YN-1-0L): Possible exp’ ssion

PHOSPHORUS: May form mixed phosphinas which may »7.ite spontaneously in air

PHOSPHORUS PENTOXIDE: May react viciently w”.an heated

PLASTICS: May be sttacked

B-PROPIOLACTONE : Mixing in & closad containe’ causes Bn increase in temparature and pressure

PROPYLENE OXIDE: ignition or explosion may . “cur

RUBBER: May be attacked

SODIUM TETRAHMYDROBORATE: Dry mixtures with sodium hydroxide containing 15-40% of
tetrshydroborate it srate hydrogen explosively st 230-270 C

SULFURIC ACID: Mixing in a closed container CRUSES Bn IncCrease in lemperaure and pressure.

1,24 5-TETRACHLOROBENZENE: Violent reaction

TETRACHLOROBENZENE + METHYL ALCOHOL: Posaible expiosion

TETRACHLOROETHYLENE: Possible explosion

TETRAMYDROFURAN: Sencus explosions can occur

TIN: Evolution of hydrogen gas which may form an explosive mixture

1,1, 1-TRICHLORODETHANOL : Explsion may ocour

TRICHLOROETHYLENE: Formation of explosive mixtures of dichioroacetylene

TRICHLORONITROMETHANE + METHANOL: May cause violent reaction

WOOL : May bs attscked
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Attachment C Material Safety Data Sheet 50% Sodium Hydroxide (Continued)

ZINC (DUST). Fire mm: volosion hazand
ZIRCONIUM: May c~* - plosive reaction upon heating
HAZARDOUS DEC JSITION
Thermal decomposition may release toxic fumes of sodium oxide
POLYMERIZATION
HMazardous polymerization has not been reporied to occur under normal temperstures anc pressures

SECTION 11 - TOXICOLOGICAL INFORMATION

SODIUM HYDROXIDE

IRRITATION DATA: 500 mg/24 hours skun-abbit severe, 1% nye-rabbit
sovere.

50 ug/24 hours eye-rabbit severe; 1 mg/24 hours eye-rabbit severe; 400 ug
oye-rabbit mild. 1 mg/30 seconds nnsed eye-rabbil severe; 1%/24 hours
eys-monkey severs

TOXICITY DATA: 1350 mg/kg skin-rabbit LD50 (Van Waters & Rogers Inc.
MSDS).

500 mg/kg orakrabb® LDLo; 104-340 mg/kg orak-rat LDSO (Van Waters &

Rogers

inc. MSDS); 40 mg/kg intraperitonaal-mouse LD50; mutagenic data (RTECS).

CARCINOGEN STATUS: None

LOCAL EFFECTS: Comosive- inhalation, skin, eye, ingestion

ACUTE TOXICITY LEVEL: Toxic by ingestion; moderately wxic by dermal absorption:.
TARGET EFFECTS. No data available

AT INCREASED RISK FROM EXPOSURE: Persons with pre-axisting skin and aye conditions

HEALTH EFFECTS

INMALATION

SODIUM HYDROXIDE:

CORROSIVE. 10 mg/m3 immediately Dangerous to Life or Health

ACUTE EXPOSURE- Effects due to inhalation of dusts or mist may vary  from  mild imitation of the
nose at 2 mg/m3 W sevare praumonitis depending  on the severity of axposure. Low concentrations may
cause TCous  membrane  Imitation with sore throat, coughir 3, snd dyspnea. Inteise exDosures

mey rasult in destruction of mucous membranes and delayed puimonary edsma  Or pneumonttis. Shock
may 0CCur.

CHRONIC EXPOSURE- Prolonged exposures to high concentrations of dusts  of  mists may Cause
discomfort and uicerstion of the nass! passeges. Repested  exoosunes of 5000 mg/L. were harmiess to
rats, but 10,000 mg/l led 1o nervousness, sore eyes, diamhes and retarded growth. Rats exposed 30
minutes/day 10 unmeasursd concentrations of sodium nydroxide  serosols  suffered puimonary damage
sher 2-3 months. Desth occurmed in 2 0f 10 rats exposed 1o an serosol of 40% aqueous sodii'm
hydroxide for 30 minutes,  twice 8 week for 3 weaks. Histopat! ological examination showed mosty
normal lung tissue with foci of enlarged aiveoisr septae, emohys ma,  bronchial uiceration, and enlarped
lymph gdenoidal tissues. An  epidemioiogic study of 281 worken s chronica!ly exposed to caustic dusts
for 30 years or more found no significant iInc/ease in mortaiity in  iiao0n "o duration or intensity of such
exposures

SKIN CONTACT

SODIUM HYDROXIDE

CORROSIVE

ACUTE EXPOSURE- Upon contact with the skin, damage including redness,  cutaneous bums, skin
fissures &and white eschars mey occur without  immediate pain. Exposure to solutions as weak as 0.03 N
(0.12%) for 1 hour has caused injury to healthy skin. With solutions of 0.4-4%, iritation does noit occur
untll sftor several hours. Solutions of  25-50%  caused no sensation of imtation within 3 minutes in
numan subjects.  Skin biopsies from human subjects heving 1 N sodium hydroxide spphed  to  their
arms for 15 10 180 minutes showsd progressive changes beginning  with dissoiution of the cells in the
homy leyer and progressing  through edema 1o total destruction of the apicarmis in 60 rminutes
SGUOOUS SOIKION CHUSED BEVere NECTosIs 10 the skin of rabbits  when applied for 4 hours. Alkakies
penetrate the skin siowly The extent  of injury depsnds on the duration of contact. If sodium hydroxide
B not removed from the skin, severe bums with deep uicerstion may occur.  Exposure to the dust or
mist may cause muitiple small bums end  temporary  loss of hair. Pathologic findings due 10 slkalies
may Include  pelatinous.  NeCrotic sreas &t the site of contact
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Attachment C Material Safety Data Sheet 50% Sodium Hydroxide {Continued)

CHRONIC EXPOSURE- Effects are dependent upon concentration and duration  of exposure
Dermatits or effects similar to those for acute exposure may ocour
EYE CONTACT

S0ODIUM HYDROXIDE

CORROSIVE

ACUTE EXPOSURE- Contact may cause disintegration and sioughing of  conjunctival and comeal
epithetum, comeal opacification, marked edema and uliceration. After 7 to 13 days either gradual
recovery beging or  there is progression of uiceration and comeal opacification. Complications  of
severe aye bums are symblepharon with overgrowth of the comea by 8 vasculanzed membrane,
progressive or recurrent comeal yicerstion and  paermanent comse! opacification. Blindness may occur
CHRONIC EXPOSURE- Effects are depender:t upon concentration and durati™n  of exposure
Conjunctivitis or eflects similar to those for acute  exposure  may ocour
INGESTION

SODIUM HYDROXIDE

CORROSIVE/TOXIC

ACUTE EXPOCURE- The reported lethal dose in rats is 140-340 mg/kg.  Ingestion may cause &
buming sensation in the mouth, corosion =7 the lips, mouth, tongue and pharynx, and severe
esophageal  and anGominal pam, vomiting of blood and large pieces of mucosa, and  bloody diarrhes
Asphyxia can occur from sweling of the throat.  Mediastinitis, aikalemia, palior, wesk, slow pulse,
cardiovascular  collapse, shock, coma and death may occur. Perforation of the  alimentary  tract and
constrictive scamng may resull. Esophageal sticture mey  occur  weeks, months, Or even years later to
make swailowing dificull. The  estimeted fatal dose in man is 5 grams. Cases of squamous cell
carcnoms  of the esophagus have occurmed with istent penods of 12 10 42 years after ingestion
These cancers were believed to be sequela of tissue  destruction  and possibly scar formation rather
than the result of direct  carcinogenic  action of sodium hydroxide

CHRONIC EXPOSURE- Depending on the concentration, repestsd ingestion of

slkaline subsilances may resull in inflammatory and ulcerative effects

on

the orsl mucous membranes and other affects as with acute ingestion

SECTION 12 - ECOLOGICAL INFORMATION

Ecological information is not yet sveilable for this record

SECTION 13 - DISPOSAL CONSIDERATIONS

Observe all federal, state anc local reguistions when stoning or disposing of this substance

Disposal must be in accordance with standards applicable to generators of hazardous waste, 40 CFR
262 EPA Hazardous Waste Number D002, 100 pound CERCLA Section 103 Reportable Quantity

SECTION 14 - TRANSPORT INFORMATION

U.S DEPARTMENT OF TRANSPORTATION SHIPPING NAME-ID NUMBER, 48 CFR 172.101
Sodium hydroxide, sold-UN 1823

U.S. DEPARTMENT OF TRANSPORTATION HAZARD CLASS OR DIVISION, 48 CFR
172.101
8 - Corrosive malernal

U S DEPARTMENT OF TRANSPORTATION PACKING GROUFP, 48 CFR 172.101.
§

U.S. DEPARTMENT OF TRANSPORTATION LABELING REQUIREMENTS, 40 CFR 172.101
AND SUBPART E
Corrosive

U.S. DEPARTMENT OF TRANSPORTATION PACKAGING AUTHORIZATIONS
EXCEPTIONS: 48 CFR 173.154
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Attachment C Material Safety Data Sheet 50% Sodium Hydroxide (Continued)

NON-BULK PACKAGING: 48 CFR 173.212

BULK PACKAGING 48 CFR 173.240

U.S DEPARTMENT OF TRANSPORTATION QUANTITY LIMITATIONS 49 CFR 172.101
PASSENGER AIRCRAFT OR RAILCAR. 15 kg

CARGO AIRCRAFT ONLY: 50 kg

V d SECTION 15 - REGULATO S 1 s ORI 1 ION

TSCA Siatus Y

SARA Section 302 (40 CFR 355.30) : N TPQ
SARA Section 304 (40 CFR 355.40) :NRQ
SARA Section 313 (40 CFR 372.65) : N
California Prop 65 Status ‘N

SARA ACUTE Hazerd Y
SARA CHRONIC Hazard b
SARA FIRE Hazard N
SARA REACTIVITY Hazard Y

SARA SUDDEN RELEASE Hazard ‘N

SECTION 16 - OTHER INFORMATION

No other information is cumrently available for this record
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Attachment D Material Safety Data Sheet 30% Hydrogen Peroxide

OHE/MDL Record Number | OMSIAI4E
MATERIAL SAFETY DATA SHEET

SECTION 1 - CHEMICAL PRODUCT AND COMPANY IDENTIFICATION

MOL informetion Systems. Inc FOR EMERGENCY SOURCE INFORMATION
14600 Cataling Stree! CONTALT: 14815-366-2000 in USA

San Leangro CA 94577

1-800-635-0064 (Yol Froe) or

15108851313

SURSTANCE: MYDROGEN PEROXIDE

TRADE NAME/SYNONYM(S): DIMYDROGEN DIOXIDE (SOLUTION)

CHEMICA, FAMILY: Moture

SUMMARY SHEET AVAILABLE Y

CREATION DATE: 19831124 REVISED: 19060616 CHEM C'HNGE DATE: 19960109

SECTION 2 - COMPOSITION, INFORMATION ON INGREDIENTS

1) Component Substance: HYDROGEN PEROXIDE. SOLUTIONS

NEPA  Ratings (scaie D4) Hesith=? Fires) Roactvitys(
EMERGENCY OVERVIEW

STATEMENT OF HAZARDS

Hermibul I inhaled or swaliowed. Causes sidn Dums and seve bums ©©  Mucous membranes. Causes
respREtory rRct and eye STHaton, possiDly  severe

PRECAUTIONARY STATEMENTS

Do not breathe vapor or mest. Do not get in syss, on slin, or on  clothing.  Keep from contact with
clotienyg and other combusiibie mate: ais. Siore swey oM combustiDie MAtETal . Keep contaner bghtly
ciosed Wash thoroughly afier hendiing. Use only with adeqguaie ventiiston. Hendie with caution
POTENTIAL HEALTH EFFECTS

INMALATION

SHORT TERM EFFECTS: May be harmiul ¥ inhaled. May cause mitation, possibéy severs. Additions
offacts mey Nciude vorriing, GEThos. chest pein, shornass of bmaeth, whesaDng, headache, GaZness,
LONG TERM EFFECTS. May cause offects a8 in shor! term exposure.  Additonal  effects mey inciude
Ry

SKIN CONTACT

SHORY TERM EFFECTE. Mey cause mitation, possibly severs. Additons! sflects mey nclude tingiing
P

LONG TERM EFFECTS: Moy cause offects s naportad in jong rm axposure. Same effects as short
BT ADOSLNE

EYE CONTACT
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Attachment D Material Safety Data Sheet 30% Hydrogen Percxide (Continued)

SHORT TERM EFFECTS: May cause imitation, possitly severe. Additonal effects may include teanng
and bndness
LONG TERM EFFECTS: Same effects as short term exposure

INGESTION

SHORT TERM EFFECTS: May be harmiful If swallowsd. May cause bums. Additonal effects may
LONG TERM EFFECTS. May cause efiects s in short term exposure. Additionsl effects may include
kidney demepe. May 8iso cause Wumors.

CARCINOGEN ETATUS
OSHA N
NTP: N
IARC: N

SECTION 4 - FIRST AID MEASURES

INMALATION:

FIRST AID- If parson expenancess nauses. headache or AIZZINGSs, parson  should  Stop work
Immediately and move o frash sir untll thase symptoms  disappesr. If braathing is dificutt, administer
axypen, keep the parson werm and ot rest. Call & physician. in the event that an ndividual mhales
SNOUGH  Product 10 1086 CONBCIOUSNESS, PEEOn Khould be Moved W fresh air  IMMadetely . If bresthing
hee stopped, artficiel respiretion should be  ghven immadiately. In all casss, ensure adequate vantilston
AN Provice  TESDINSIDry Protection hefore the PErson MeLAMs 10 work.

SN CONTACT:

FIRST AID- Remove contaminsted clothing and shoes immedigiely. Wash with  soep or mild detergent
and mrge emounts of watsr until no evidence of che mical remsing (&t leaet 15-20 minutes). If burns ocowr,
procesd with the foliowing: Cover aflectad aree securely with sterile, dry, loose-fitting  dressing. Treat
symptomatically and supportivety. Get medica! sttention  immediatety

EYE CONTACY

FIRST AID- Wash eyss wnmedinisly with larpe smount> of water, occasionsily Hing upper and iower
ks, until ne evidence of chemice! remeine (81 leest 15-20 minutes). Continue imgating with normal saline
untll the pH  has retumed to normal (30-60 minutes ). Cover with stariie bandages. Gat  medica! attention:
mmecisiely

INGESTION

FIRST AID- If the person is conscious and not convulsing, pive 2«4 plasses of water to dilute the
chamical. Use gast. tube 10 relieve the pressure  caused by evoived oxypen (Dreisb .ch, Handbook of
Pomsoning, 12th Ed.).  Trest symptomatcally and supportively. intubation shouki be performed by
Quaiified medicel personnel. Get medical atienticn mmediatety

SECTION § - FIRE FIGHTING MEASURES

FIRE AND EXPLOSION HAZARD:
MNagugibie fire nazerd when exposed 1o heat or lame.

Onodze Onudizers decompose, aspecially when hesred, 10 yiek! oxygen or
other pases which will Incraase the buming rete of combustibie matier.
Contact with sasily Jxidizable, organic. or other combustibie matenaie
iy resull In ignIton, wolen! Combustion Or axpioRion.

EXTINGUIEHING MEDIA:

Water

Do not use dry chemical, carbon diaxige or halon.
(1963 Emergency Responss Guioebook, RSPA P 5800 6)

For lenger fires, Rood sres with water 1 8 distance

(1983 Emengency Response Gusdebook, RSPA P 5800.6)

FIREFIGHTING

Move containgr from fire ares If you can do It without risk. Apply cooling water 1 sices of containers that
ore exposed 10 flemes untll well after fire & Oul Stay swwy from ends of tanks. For massive fire in cargo
08 USe UNMENned hose hoider Or Montior RoZZies . If this is IMpossidie, withdraw from  ares and i
fire burn (1863 Emergency Reaponse Guidabook, REPA P 5800.6, Guice Page 45).  Fiood with water
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Attachment D Material Safety Data Sheet 30% MHydrogen Peroxide (Continued)
Cool containers with flooding amourts of water from as far a distance as possible. Avoid breathing
corrosive vapors or dusts. If fire is uncontroliable, evacuate for a radius of 2500 feet

FLASH POINT: Not applicable

HAZARDOUS COMBUSTION PRODUCTS
Thermal decomposition products may include oxygen

SECTION 6 - ACCIDENTAL RELEASE MEASURES

OCCUPATIONAL SPILL

Keep combustibles (wood, paper, oil, etc.! Away from spilled material. Do not touch spilled matenial
Stop leak if you can do it without risk. Use wai@r spray to reduce vapors. Do not get water inside
container. For small dry spilis, with clean shovel place material into clean, dry container and  cover
Move containers from spul area. Fur o...all ligud spills, flush ares with flocding amounts of water. For
larger spilis, dike far ahead of spill for |ater disposal. Keep unnecessary people away . Isoigte hazard area
and deny entry

Reportable Quantity (RQ): The Superfund Amendments and Reauthorization Act (SARA) Section 304
rQuires that a release equal to or greater than the reportable quantity established for that substance be
immediataly reported to the local emergency planning committee and the siate emergency response
commission (40 CFR 355.40). If the release of this substance is reportable under CERCLA Section 103,
the National Resporse Center must be notified immediatoly &t (B00) 424-8802 or (202) 426-2675 in the

metropolitan Washington, D.C. area (40 CFR 302.6)

HYDROGEN PEROXIDE (Olin Corporation has reported the following): Remove ali ignition sources. Do
not place spilied matenals back iri thair onginal containers

SECTION 7 - HANDLING AND STORAGE

Otserve ail federal, state and local regulations when storing or disposi ~ of this substance

Consult NFPA publication 43A, Storage of Liguid and Solid Oxidizing Matenals, for Storage
Reguirements

Store in 8 cool, dry, well ventilated area

Do not store near hest or flame

Protect from light

Shelf ife is 12 months

Store below 100 F

Store away from incompatible substances

SECTION 8 - EXPOSURE CONTROL.S, PERSONAL PROTECTION

EXPOSURE LIMITS
1 YDROGEN PEROXIDE

1 pem (1.4 mg/m3) OSHA TWA
1 ppm (1.4 mg/m3) ACGIN TWA
ACGIH A3-Animail Carcinogen (Proposed Addition 1985-96)
1 ppm (1.4 mg/m3) NIOSH recommended 10 hour TWA
1 ppm (1.4 mg/m3) DFG MAK TWA,
2 ppm (2.8 mg/m3) DFG MAK § minute peak, momentary value, 8 times/shift

HYDROGEN PEROXIDE (GREATER THAN<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>