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Mallinckrodt Baker, Inc. provides the information contained herein in good faith
but makes no representation as to its comprehensiveness or accuracy. This
document is intended only as a guide to the appropriate precautionary handling of .
the material by a properly trained person using this product. Individuals receiving
the information must exercise their independent judgment in determining its
appropriateness for a particular purpose. MALLINCKRODT BAKER, INC.
MAF NOREPRESE DNS OR WARRAN]] HE.R XPR
IMPLIED, INCLUDING WITHOUT LIMITATION ANY WARRANTIES OF
MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE WITH
RESPECT TO THE INFORMATION SET FORTH HEREIN OR THE PRODUCT
TO WHICH THE INFORMATION REFERS. ACCORDINGLY,
MALLINCKRODT BAKER, INC. WILL NOT BE RESPONSIBLE FOR
DAMAGES RESULTING FROM USE OF OR RELIANCE UPON THIS
INFORMATION.
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Prepared by: Strategic Services Division
Phone Number: (314) 539-1600 (U.S.A.)
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ARSENIC, 1000 ug/ml (0.10% w/v)

MSDS Number: A7440 — Effective Date: 11/06/97

1. Product Identification

Synonyms: None

CAS No.: 7647-01-0

Molecular Weight: 36.46
Chemical Formula: mostly water
Product Codes: 6919

2. Composition/Information on Ingredients

Ingredient CAS No Percent Hazardous
Arsenic Trioxide 1327-53-3 < 1% Yes
Hydrogen Chloride 7647-01-0 1 - 2% Yes
Water 7732-18-5 > 97% No

3. Hazards Identification

Emergency Overview

DANGER! CORROSIVE. LIQUID AND MIST CAUSE SEVERE BURNS TO ALL
BODY TISSUE. MAY BE FATAL IF SWALLOWED OR INHALED. CANCER
HAZARD. CONTAINS INORGANIC ARSENIC WHICH CAN CAUSE CANCER. ‘
Risk of cancer depends on duration and level of exposure. MAY CAUSE LIVER

AND KIDNEY DAMAGE.

J.T. Baker SAF-T-DATA{"™ Ratings (Provided here for your convenience)

Health Rating: 4 - Extreme (Cancer Causing)
Flammability Rating: 0 - None
Reactivity Rating: 2 - Moderate

http://www.jtbaker.com/msds/a7440.htm
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Crntanrt Dating: 2 - Maderate
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Lab Protective Equip: GOGGLES & SHIELD; LAB COAT & APRON; VENT HOOD;
PROPER GLOVES

Storage Color Code: White (Corrosive)

Potentiah Health Effects
|

Health h?azards given on this data sheet apply to concentrated (5 - 37%) solutions of
hydrochloric acid. Hazards of this product are expected to be reduced. Degree of hazard
for these reduced concentrations is not currently addressed in the available literature.

Inhalation:

Symptoms are expected to be less severe than exposure to higher concentrations of
hydrochloric acid, where symptoms may include irritation to the respiratory tract.
Ingestion:

Symptoms are expected to be less severe than exposure to higher concentrations of
hydrochloric acid, where symptoms may include burning sensation, vomiting and
diarrhea! Arsenic is highly toxic! May cause burning in esophagus, vomiting, and bloody
diarrhea. Symptoms of cold and clammy skin, low blood pressure, weakness, headache,
cramps, convulsions, and coma may follow. May cause damage to liver and kidneys. A
suspected fetal toxin. Death may occur from circulatory failure. Estimated lethal dose 120
milligrams.

Skin Contact:

Symptoms are expected to be less severe than exposure to higher concentrations of
hydrochloric acid, where symptoms may include irritation, redness, pain and burns.
Eye Contact:

Splashes cause irritation. Symptoms are expected to be less severe than exposure to
higher concentrations of hydrochloric acid, where symptoms may include severe burns
and eye damage.

Chronic Exposure:

Arsenic on repeated or prolonged skin contact may cause bronzing of the skin, edema,

(] s , dll( OIS, pEalcd O Proongod IIaiatiOn U1 Udus 3 gausSC-QadInage 1o
the nasal septum. Chronic exposure from inhalation or ingestion may cause hair and
weight loss, a garlic odor to the breath and perspiration, excessive salivation and
perspiration, central nervous system damage, hepatitis, gastrointestinal disturbances,
cardiovascular damage, and kidney and liver damage. Arsenic compounds are known
human carcinogens and may be teratogenic based on effects in laboratory animals.
Aggravation of Pre-existing Conditions:

Persons with pre-existing skin disorders, eye disease, or cardiopulmonary diseases may
be more susceptible to the effects of this substance.

- AdA) = A

4. First Aid Measures
|

First aid procedures given apply to concentrated solutions. Exposures to dilute solutions
may not require these extensive first aid procedures.

Inhalation:

Remove to fresh air. If not breathing, give artificial respiration. If breathing is difficult,
give oxygen. Get medical attention immediately.

Ingestion:

If swallowed, DO NOT INDUCE VOMITING. Give large quantities of water. Never give
anything by mouth to an unconscious person. Get medical attention immediately.

Skin Contact:

http://www.jtbaker.com/msds/a7440.htm 11724/99
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Immediately flush skin with plenty of water for at least 15 minutes while removing
contaminated clothing and shoes. Get medical attention immediately. Wash clothing
before reuse. Thoroughly clean shoes before reuse. Contarninated work clothes should be
laundered by individuals who have been informed of the hazards of exposure to this
substance.

Eye Contact:

Immediately flush eyes with plenty of water for at least 15 minutes, lifting lower and

upper eyelids occasionally. Get medical attention immediately.

Note to Physician:

If emesis if unsuccessful after two doses of Ipecac, consider gastric lavage. Monitor urine
arsenic level. Alkalization of urine may help prevent disposition of red cell breakdown
products in renal tubular cells. If acute exposure is significant, maintain high urine output
and monitor volume status, preferably with central venous pressure line. Abdominal X-
rays should be done routinely for all ingestions. Chelation therapy with BAL, followed by
n-penicillamine is recommended, but specific dosing guidelines are not clearly
established.

3. Fire Fighting Measures

Fire:
Not considered to be a fire hazard. May react with metals or heat to release flammabie
hydrogen gas.

Not considered to be an explosion hazard.

Fire Extinguishing Media:

Water or water spray. Neutralize with soda ash or slaked lime.

Special Information:

In the event of a fire, wear full protective clothing and NIOSH-approved self-contained
breathing apparatus with full facepiece operated in the pressure demand or other positive

pressure mode. Structural firefighter's protective clothing is ineffective for fires involving
thI [ no acid ay awa TOIN €1NAas Of tanks. ool tanks with wate Spray ul ’ W¢E
after fire is out.

6. Accidental Release Measures

Ventilate area of leak or spill. Wear appropriate personal protective equipment as
specified in Section 8. Isolate hazard area. Keep unnecessary and unprotected personnel
from entering. Contain and recover liquid when possible. Neutralize with alkaline
material (soda ash, lime), then absorb with an inert material (e. g., vermiculite, dry sand,
earth), and place in a chemical waste container. Do not use combustible materials, such as
saw dust. Do not flush to sewer! US Regulations (CERCLA) require reporting spills and
releases 1o soil, water and air in excess of reportable quantities. The toll free number for
the US Coast Guard National Response Center is (800) 424-8802.

J. T. Baker NEUTRASORB(tm) or TEAM(tm) "Low Na+' acid neutralizers are
recommended for spills of this product.

7. Handling and Storage

hitp://www.jtbaker.com/msds/a7440 htm 11/724/99
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|
Keep in a tightly closed container, stored in a cool, dry, ventilated area. Protect against
physical damage. Protect from freezing. Isolate from incompatible substances. Wear
special protective equipment (Sec. 8) for maintenance break-in or where exposures may .
exceed established exposure levels. Wash hands, face, forearms and neck when exiting
restricted areas. Shower, dispose of outer clothing, change to clean garments at the end of
the day. Avoid cross-contamination of street clothes. Wash hands before eating and do
not eat, drink, or smoke in workplace. Containers of this material may be hazardous when

empty since they retain produ idu \ ;
precautions listed for the product.

8. Exposure Controls/Personal Protection

Airborn}e Exposure Limits:

For Hydrochioric acid:

- OSHA Permissible Exposure Limit (PEL):
5 ppm (Ceiling)

- ACGIH Threshold Limit Value (TLV):

5 ppm (STEL/Ceiling)

For MOréaMC Arsenic compounds (as As):
- OSHA Permissible Exposure Limit (PEL):

- ACGIH Threshold Limit Value (TLV):
0.01 mg/m3 (TWA), Al, confirmed human carcinogen.

Ventilation System:

A system of local and/or general exhaust is recommended to keep employee exposures
below the Airborne Exposure Limits. Local exhaust ventilation is generally preferred
because it can control the emissions of the contaminant at its source, preventing
dispersion of it into the general work area. Please refer to the ACGIH document,

] alion, A Manual 0 i ommenaed 4 110 [] (110 01)

b

details. !

Personal Respirators (NIOSH Approved):

If the exposure limit is exceeded, a half-face respirator with an acid gas cartridge may be
worn for up to ten times the exposure limit or the maximum use concentration specified
by the appropriate regulatory agency or respirator supplier, whichever is lowest. A full-
face piece respirator with an acid gas cartridge may be worn up to 50 times the exposure
limit, or the maximum use concentration specified by the appropriate regulatory agency,
or respirator supplier, whichever is lowest. For emergencies or instances where the
exposure levels are not known, use a full-facepiece positive-pressure, air-supplied
respirator. WARNING: Air-purifying respirators do not protect workers in oxygen-
deficient atmospheres.

Skin Protection:

Wear impervious protective clothing, including boots, gloves, lab coat, apron or
coveralls, as appropriate, to prevent skin contact.

Eye Protection:

Use chemical safety goggles and/or a full face shield where splashing is possible.

Ao bl £ <

Maintain eye wash fountain and quick-drench facilities in work area.

Other Control Measures:

Any are# where inorganic arsenic is stored, handled, used, etc., must be established as a

'Regulated Area’ with controlled access, limited to authorized persons. Containers of

inorganic arsenic and Regulated Areas must be labeled to show a CANCER SUSPECT

AGENT is present. Eating, drinking, and smoking should not be permitted in areas where .
solids or liquids containing arsenic or lead compounds are handled, processed, or stored.

|
|
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See OSHA substance-specific standard for more information on personal protective
equipment, engineering and work practice controls, medical surveillance, record keeping,
and reporting requirements. (arsenic: 29 CFR 1910 .1018; lead: 29 CFR 1910.1025).

9. Physical and Chemical Properties

Appearance:

Clear, colorless solution.

Odor:

Odorless.

Solubility:

Infinitely soluble.

Specific Gravity:

ca. l

pH:
.No information found.

% Volatiles by volume @ 21C (70F):
>99

Boiling Point:

ca. 100C (ca. 212F)

Melting Point:

ca. 0C (ca. 32F)

Vapor Density (Air=1):
Essentially the same as water. Not appli
Vapor Pressure (mm Hg):
Essentially the same as water.
Evaporation Rate (BuAc=1):

Essentially the same as water.

10. Stability and Reactivity

Stability:

Stable under ordinary conditions of use and storage.

Hazardous Decomposition Products:

When heated to decomposition, emits toxic hydrogen chloride fumes and will react with
water or steam to produce heat and toxic and corrosive fumes. Thermal oxidative
decomposition produces toxic chlorine fumes and explosive hydrogen gas. Emits toxic
fumes of arsenic when heated to decomposition.

Hazardous Polymerization:

Will not occur.

Incompatibilities:

A strong mineral acid, concentrated hydrochloric acid is highly reactive with strong
bases, metals, metal oxides, hydroxides, amines, carbonates and other alkaline materials.
Incompatible with materials such as cyanides, sulfides, sulfites, and formaldehyde.
Conditions to Avoid:

Heat, direct sunlight, incompatibles.

11. Toxicological Information

Toxicological Data:

http://www jtbaker.com/msds/a7440.htm 11/24/99




ARSENIC, 1000 ug/ml (0.10% w/v) Page 6 of 8

Hydrocméric acid: Inhalation rat LC50: 3124 ppm/1H; Oral rabbit LD50: 900 mg/kg.
Investigated as a tumorigen, mutagen, reproductive effector. Arsenic trioxide: oral rat
LD50: 14.6 mg/kg; investigated as a mutagen, tumorigen, reproductive effector.
Carcinogenicity:
For arsenic and inorganic arsemc

Regulated by OSHA as a carcinogen.

EPA/ IRI‘S classification: Group A - Known human carcinogen.

mm—-----\Cancer Lists\--------s-eromoecmc-er--secmcccssrosaoooomossasosooros
---NTP Carcinogen---

Ingredient | Known Anticipated IARC Category

Arsenic Trioxide (1327-53-3) Yes No 1

Hydrogen Chloride (7647-01-0) No No 3

Water (7732-18-5) No No None

|
1Z. K.cological Iniormation
|
Environmental Fate:
For Hydrochloric Acid (Concentrated Solutions):
When released into the soil, this material is not expected to biodegrade. When released
into the soil, this material may leach into groundwater. _
Environmental Toxicity:
For Hydrochloric Acid (Concentrated Solutions):
This material may be toxic to aquatic life. LC50 Shrimp: 100-300 ppm/48-hr/salt water;
LC100 trout: 10 mg/l/24-hr; TLm mosquito fish: 282 ppm/96-hr.

13. Disposal Considerations

Whatever cannot be saved for recovery or recycling should be handled as hazardous
waste and sent to a RCRA approved waste facility. Processing, use or contamination of
this product may change the waste management options. State and local disposal
regulations may differ from federal disposal regulations. Dispose of container and unused
contents in accordance with federal, state and local requirements.

14. Transport Information

\
Domestic (Land, D.O.T.)

Proper Shipping Name: CORROSIVE LIQUID, ACIDIC, INORGANIC, N.O.S.
(HYDROGEN CHLORIDE)
Hazard Class: 8

UN/NA: UN3264

Packing Group: III

P .

_£. ____. AR, [Fly P S
Information reported for product/size: 50
|

International (Water, LM.O.)

(HYDROGEN CHLORIDE)
Hazard Class: 8

Proper Shipping Name: CORROSIVE LIQUID, ACIDIC, INORGANIC, N.O.S. .

|
http://www.jtbaker.com/msds/a7440.htm 11/24/99
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UN/NA: UN3264
Packing Group: III
Information reported for product/size: S00ML

International (Air, I.C.A.O.)

Proper Shipping Name: CORROSIVE LIQUID, ACIDIC, INORGANIC, N.O.S.
(HYDROGEN CHLORIDE)

Hazard Class: 8

UN/NA: UN3264

Packing Group: III

Information reported for product/size: S00ML

15. Regulatory Information

———————— \Chemical Inventory Status -~ PAIt l\------eccccmcrmmmcmma e rmn e
Ingredient TSCA EC Japan Australia
Arsenic Trioxide (1327-53-3) Yes Yes Yes Yes
Hydrogen Chloride (7647-01-0) Yes Yes Yes Yes
Water (7732-18-5) Yes Yes Yes Yes
-------- \Chemical Invenﬁory Status - Part 2\--c------mmmmm e cmd—ea o
--Canada-~--
Ingredient : Korea DSL NDSL Phil.
Arsenic Trioxide (1327-53-3) Yes Yes No Yes
Hydrogen Chloride (7647-01-0) Yes Yes No Yes
Water (7732-18-5) Yes Yes No Yes
-------- \Federal, State & International Regulations - Part l\--------o=-cco--
-SARA 302-  -~=--- SARA 313------
Ingredient RQ TPQ List Chemical Catg.
Arsenic Trioxide (1327-53-3) 1 100+ No Arsenic comp
Hydrogen Chloride (7647-01-0) S000 500~ Yes No
Water (7732-18-5) No Ne No No
-------- \Federal, State & International Regulations - Part 2\-----===cc-ae-..
-RCRA- -TSCA-
Ingredient ' CERCLA 261.33 8 (d)
Arsenic Trioxide (1327-53-3) 1 PO12 No
Hydrogen Chloride (7647-01-0) 5000 No No
Water (7732-18-5) No No No
Chemical Weapons Convention: No TSCA 12(b): No CDTA: No
SARA 311/312: Acute: Yes Chronic: Yes Fire: No Pressure: No
Reactivity: No (Mixture / Ligquid)
WARNING:

THIS PRODUCT CONTAINS CHEMICALS KNOWN TO THE STATE OF
CALIFORNIA TO CAUSE CANCER AND BIRTH DEFECTS OR OTHER
REPRODUCTIVE HARM.

Australian Hazchem Code: No information found.

Poison Schedule: S6

WHMIS:

This MSDS has been prepared according to the hazard criteria of the Controlled Products

http://www _jtbaker.com/msds/a7440.htm 11/24/99
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|
negmau ns (CPR) and the MSDS contains all o
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NFPA Ratings: Health: 2 Flammability: 0 Reactivity: 0

Label Hazard Warping: ot ren o

DANGER! CORROSIVE. LIQUID AND MIST CAUSE SEVERE BURNS TO ALL
BODY TISSUE. MAY BE FATAL IF SWALLOWED OR INHALED. CANCER
HAZARD. CONTAINS INORGANIC ARSENIC WHICH CAN CAUSE CANCER.
Risk of cancer depends on duration and level of exposure. MAY CAUSE LIVER AND
KIDNEY DAMAGE.

Label Precautions:

Do not get in eyes, on skin, or on clothing.

Do not breathe mist.

Keep container closed.

Use only with adequate ventilation.

Wash thoroughly after handling.

Label First Aid:

In case of contact, immediately flush eyes or skin with plenty of water for at least 15
minutes while removing contaminated clothing and shoes. Wash clothing before reuse. If
inhaled, remove to fresh air. If not breathing, give artificial respiration. If breathing is
difficult, give oxygen. If swallowed, DO NOT INDUCE VOMITING. Give large
mmnhnpc of water. Never mve a'nvfhmo hv mouth to an unconscious person. In all cases
get medical attention xm.medxately

Product Use:

Laboratory Reagent.

Revision Information:

9
Disclaimer:
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Mallinckrodt Baker, Inc. provides the information contained herein in good faith
but makes no representation as to its comprehensiveness or accuracy. This
document is intended only as a guide to the appropriate precautionary handling of
the material by a properly trained person using this product. Individuals receiving
the information must exercise their independent judgment in determining its
appropriateness for a particular purpose. MALLINCKRODT BAKER, INC.
MAKES NO REPRESENTATIONS OR WARRANTIES, EITHER EXPRESS OR
IMPLIED, INCLUDING WITHOUT LIMITATION ANY WARRANTIES OF
MERLHANTABiLIT‘Y FITNESS FOR A PARTICULAR PURPOSE WITH
RESPECT TO THE INFORMATION SET FORTH HEREIN OR THE PRODUCT
TO WHICH THE INFORMATION REFERS. ACCORDINGLY,
MALLINCKRODT BAKER, INC. WILL NOT BE RESPONSIBLE FOR
DAMAGES RESULTING FROM USE OF OR RELIANCE UPON THIS
INFORMATION.
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BARIUM, 1,000 UG/ML OR 10,000 UG/ML

MSDS Number: B0334 — Effective Date: 02/12/98

1. Product Identification

Synonyms: None

CAS No.: Not applicable to mixtures.
Molecular Weight: 137.33
Chemical Formula: Ba

Product Codes: 5705, 5719

2. Composition/Information on Ingredients

Ingredient CAS No Percent Hazardous
Barium Nitrate 10022-31-8 < 2% Yes
Nitric Acid 7697-37-2 < 4% Yes
Water 7732-18-5 > 94% No

3. Hazards Identification

Emergency Overview

DANGER! CORROSIVE. LIQUID AND MIST CAUSE SEVERE BURNS TO ALL
BODY TISSUE. MAY BE FATAL IF SWALLOWED OR INHALED. VAPOR
IRRITATING TO EYES AND RESPIRATORY TRACT. INHALATION MAY
AUSE LUNG AND TOOTH DAMAGE.

0

T AT T (tm) ) s PO g o
¥ -

Baker SAF-T-DATA"™™ Ratings (Provided here for your convenience)

Gy

Health Rating: 3 - Severe (Life)
Flammability Rating: 0 - None
Reactivity Rating: 1 - Slight

Contact Rating: 3 - Severe (Corrosive)

http://www.jtbaker.com/msds/b0334.htm 11/24/99
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Storage Color Code: White (Corrosive)

Potential Health Effects

heth ffcts frm epostilted f of c
They are expected to be less severe than those for concentrated forms which are
referenced in the descriptions below.

Inhalation:

Corrosive! Inhalation of vapors can cause breathing difficulties and lead to pneumnonia
and pulmonary edema, which may be fatal. Other symptoms may include coughing,
choking, and irritation of the nose, throat, and respiratory tract.

Ingestion:

Corrosive! Swallowing nitric acid can cause immediate pain and bums of the mouth,
throat, esophagus and gastrointestinal tract.

Skin Contact:

Corrosive! Can cause redness, pain, and severe skin burns. Concentrated solutions cause
deep ulcers and stain skin a yellow or yellow-brown color.

Eye Contact:

Corrosive! Vapors are irritating and may cause damage to the eyes. Contact may cause
severe burns and permanent eye damage.

Chronic Exposure:
Long-term exposure to concentrated vapors may cause erosion of teeth and lung damage.
Long-term exposures seldom occur due to the corrosive properties of the acid.

Aggravation of Pre-existing Conditions: .
Persons with pre-existing skin disorders, eye disease, or cardiopulmonary diseases may

be more susceptible to the effects of this substance.

4. First Aid Measures

Immediate first aid treatment reduces the health effects of this substance.

Inhajation:

Remove to fresh air. If not breathing, give artificial respiration. If breathing is difficult,
give oxygen. Get medical attention immediately.

Ingestion:

If swallowed, DO NOT INDUCE VOMITING. Give large quantities of water. Never give
anything by mouth to an unconscious person. Get medical attention immediately.

Skin Contact:

Immediately flush skin with plenty of water for at least 15 minutes while removing
contaminated clothing and shoes. Get medical attention immediately. Wash clothing
before reuse. Thoroughly clean shoes before reuse.

Eye Contact:
Immediately flush eyes with plenty of water for at least 15 minutes, lifting lower and

upper eyelids occasionally. Get medical attention immediately.

5. Fire Fighting Measures | .

http://www jtbaker.com/msds/b0334.htm : 11/24/99
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Fire:

Not combustible, but concentrated material is a strong oxidizer and its heat of reaction
with reducing agents or combustibles may cause ignition.

Explosion:

Concentrated material reacts explosively with combustible organic or readily oxidizable
materials such as: alcohols, turpentine, charcoal, organic refuse, metal powder, hydrogen
sulfide, etc. Reacts with most metals to release hydrogen gas which can form explosive
mixtures with air.

Fire Extinguishing Media:

If involved in a fire, use water spray.

Special Information:

Increases the flammability of combustible, organic and readily oxidizable materials. In
the event of a fire, wear full protective clothing and NIOSH-approved self-contained

breathing apparatus with full facepiece operated in the pressure demand or other positive
pressure mode.

6. Accidental Release Measures

Ventilate area of leak or spill. Wear appropnate personal protective equipment as
specified in Section 8. Isolate hazard area. Keep unnecessary and unprotected personnel
from entering. Contain and recover liquid when possible. Neutralize with alkaline
material (soda ash, lime), then absorb with an inert material (e. g., vermiculite, dry sand,
earth), and piace in a chemical waste container. Do not use combustible matenials, such as
saw dust. Do not flush to sewer! US Regulations (CERCLA) require reporting spills and
releases to soil, water and air in excess of reportable quantities. The toll free number for
the US Coast Guard National Response Center is (800) 424-8802.

J. T. Baker NEUTRASORB(tm) or TEAM(tm) 'Low Na+' acid neutralizers are
recommended for spills of this product.

7. Handling and Storage

Store in a cool, dry, ventilated storage area with acid resistant floors and good drainage.
Protect from physical damage. Keep out of direct sunlight and away from heat, water, and
incompatible materials. Do not wash out container and use it for other purposes. When

diluting, the acid should always be added slowly to water and in small amounts. Never

use hot water and never add water to the acid. W, ater added to acid can cause uncontroiied

boiling and splashing. Containers of this materjal may be hazardous when empty since
they retain product residues (vapors, liquid); observe all warnings and precautions listed
for the product.

8. Exposure Controls/Personal Protection

Airborne Exposure Limits:

For Nitric Acid:

OSHA Permissible Exposure Limit (PEL):
2 ppm (TWA)

ACGIH Threshold Limit Value (TLV):

2 ppm (TWA); 4 ppm (STEL)

http://www jtbaker.com/msds/b0334.htm 11/24/99
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For Soluble Barium Compounds:
OSHA Permissible Exposure Limit (PEL):

0.5 mg (Ba)/m3
ACCILT Theachnld T it Value 7T VN
AN \JLILL IIHCDHUIU Aod1ALIV YV QMWW \ 10V /.
0.5 mg (Ba)/m3

Ventilation Svetam:-

WAL AARGA RAWAR ATy LI EWARR W

A system of local and/or general exhaust is recommended to keep employee exposures
below the Airborne Exposure Limits. Local exhaust ventilation is generally preferred
because it can control the emissions of the contaminant at its source, preventing
dispersion of it into the general work area. Please refer to the ACGIH documnent,
Industrial Ventilation, A Manual of Recommended Practices , most recent edition, for
details.

Personal Respirators (NIOSH Approved):

If the exposure limit is exceeded, wear a supplied air, full-facepiece respirator, airlined
hood, or full-facepiece self-contained breathing apparatus. Canister-type respirators using
sorbents are ineffective.

Skin Protection:

Rubber or neoprene gloves and additional protection including impervious boots, apron,
or coveralls, as needed in areas of unusual exposure to prevent skin contact.

Eye Protection:

Use chemical safety goggles and/or a full face shield where splashing is possible.
Maintain eye wash fountain and quick-drench facilities in work area.

9. Physical and Chemical Properties

Appearance:

Clear, colorless liquid.
Odor:

Odorless.

Solubility:

Infinitely soluble.
Specific Gravity:

No information found.

No information found.
% Volatiles by volume @ 21C (70F):

- Q0
- 77

Boiling Point:
No information found.

- Melting Point:
No information found.
Vapor Densnty (Air=1):
Not apphcable
Vapor Pressure (mm Hg):
Not annhgable.

Evaporation Rate (BuAc=1):
No information found.

10. Stability and Reactivity o
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Stability:

Stable under ordinary conditions of use and storage. Containers may burst when heated.
Hazardous Decomposition Products:

When heated to decomposition, emits toxic nitrogen oxides fumes and hydrogen nitrate.
Hazardous Polymerization:

Will not occur.

Incompatibilities:

A dangerously powerful oxidizing agent, concentrated nitric acid is i i 1

most substances, especially strong bases, metallic powders, carbides, hydrogen sulfide,
turpentine, and combustible organics.

Conditions to Avoid:

Heat, incompatibles.

11. Toxicological Information

For Nitric Acid: Investigated as a mutagen and reproductive effector. For Barium Nitrate:

Oral rat LD50: 355 mg/kg. Irritation Data: Skin rabbit 500 mg/24H mild. Eye rabbit 100
mg/24H severe.

T R R e A - - - - - --——--—— - - ——

Barium Nitrate (10022-31-8) No No None
Nitric Acid (7697-37-2) No No None
Water (7732-18-5) No No None

12. Ecological Information

Environmental Fate:
No information found.
Environmental Toxicity:
No information found.

13. Disposal Considerations

Whatever cannot be saved for recovery or recycling should be handled as hazardous
waste and sent to a RCRA approved waste facility. Processing, use or contamination of
this product may change the waste management options. State and local disposal
regulations may differ from federal disposal regulations. Dispose of container and unused
contents in accordance with federal, state and local requirements.

14. Transport Information

Domestic (Land, D.O.T.)

Proper Shipping Name: CORROSIVE LIQUID, ACIDIC, INORGANIC, N.O.S.

http://www jtbaker.com/msds/b0334.htm 11/24/99
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Hazard Class: 8
UN/NA: UN3264

Packing Group: 111 .
Information reported for product/size: 100ML

International (Water, 1.M.O.)

TRIC ACID)
Hazard Class: 8

UN/NA: UN3264

Packing Group: III

Information reported for product/size: 100ML

International (Air, 1.C.A.O.)

Proper Shipping Name: CORROSIVE LIQUID, ACIDIC, INORGANIC, N.O.S.
(NITRIC ACID)
Hazard Class: 8
UN/NA: UN3264
Packing Group: III
. Information reported for product/size: 100ML

15. Regulatory Information

-------- \Chemical Inventory Status - Part 1\

Ingredient

Barium Nitrhte (10022-31-8) Yes Yes Yes Yes

Nitric Acid (7697-37-2) Yes Yes Yes Yes

Water (7732-18-5) Yes Yes Yes Yes

-------- \Chemical Inventory Status - Part 2\----------cccccccccccmccnnananaa=-

--Canada-~--

Ingredient Korea DSL NDSL Phil.

Barium Nitrate (10022-31-8) Yes Yes No Yes

Nitric Acid (7697-37-2) , Yes Yes No Yes

Water (7732-18-5) Yes Yes No Yes

-------- \Federal, State & Intermational Regulations - Part 1l\--------cece--a-
-SARA 302-  ------ SARA 313------

Ingredient RO TPQ List Chemical Catg.

Barium Nitrate (10022-31-8) No No No Barium compo

Nitric Acid (7697-37-2) 1000 1000 Yes No

Water (7732-18-5) No No No No

-------- \Federal, State & Internmational Regulations - Part 2\----------------

~RCRA- -TSCA-

Ingredient CERCLA 261.33 8(d)

Barium Nitr‘gte {10022-31-8) No No No

Nitric Acid (7697-37-2) 1000 No No

Water (7732-18-5) No No No

Chemical Weapons Convention: No TSCA 12(b): No CDTA: No .

SARA 311/312: Acute: Yes Chronic:. Yes Fire: No Pressure: No

http://www.jtbakér.com/msds/bO334.htm - 11/24/99
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Reactivity: No (Mixture / Liquid)

Australian Hazchem Code: No information found.

Poison Schedule: S6

WHMIS:

This MSDS has been prepared according to the hazard criteria of the Conwrolled Products
Regulations (CPR) and the MSDS contains all of the information required by the CPR.

AYE SRS )

16. Other Information

NFPA Ratings: Health: 3 Flammability: 0 Reactivity: 0

Label Hazard Warning: .

DANGER! CORROSIVE. LIQUID AND MIST CAUSE SEVERE BURNS TO ALL
BODY TISSUE. MAY BE FATAL IF SWALLOWED OR INHALED. VAPOR
IRRITATING TO EYES AND RESPIRATORY TRACT. INHALATION MAY CAUSE
LUNG AND TOOTH DAMAGE.

Label Precautions:

Do not get in eyes, on skin, or on clothing.

Do not breathe vapor or mist.

Use only with adequate ventilation.

Wash t.horoughly‘ afte.'r handling.

Keep container closed.

Label First Aid:

In case of contact, immediately flush eyes or skin with plenty of water for at least 15
minutes while removing contaminated clothing and shoes. Wash clothing before reuse. If
swallowed, DO NOT INDUCE VOMITING. Give large quantities of water. Never give
anything by mouth to an unconscious person. If inhaled, remove to fresh air. If not
breathing, give artificial respiration. If breathing is difficult, give oxygen. In all cases get
medical attention immediately.

Product Use:

Industrial chemical.

Revision Information:

MSDS Section(s) changed since last revision of document include: 3, 5, 7, 8, 10, 13, 16.
Disclaimer:

FEEREREEXKEERREERRKE KRR SRR RN R E R R R Rk R R RNk kR ek kg kR dok ok &k

Mallinckrodt Baker, Inc. provides the information contained herein in good faith
but makes no representation as to its comprehensiveness or accuracy. This
document is intended only as a guide to the appropriate precautionary handling of
the material by a properly trained person using this product. Individuals receiving
the information must exercise their independent judgment in determining its
appropriateness for a particular purpose. MALLINCKRODT BAKER, INC.
MAKES NO REPRESENTATIONS OR WARRANTIES, EITHER EXPRESS OR
IMPLIED, INCLUDING WITHOUT LIMITATION ANY WARRANTIES OF
MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE WITH
RESPECT TO THE INFORMATION SET FORTH HEREIN OR THE PRODUCT
TO WHICH THE INFORMATION REFERS. ACCORDINGLY,
MALLINCKRODT BAKER, INC. WILL NOT BE RESPONSIBLE FOR
DAMAGES RESULTING FROM USE OF OR RELIANCE UPON THIS
INFORMATION.

******#*#**ttt*******#t*****#***#*****#t**t**#****l***t*t********#*t******t***
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Copper, 1000 (u)g/mL (0.10% w/v)

MSDS Number: C5166 — Effective Date: 09/08/97

1. Product Identification

Synonyms: None

CAS No.: Not applicable to mixtures.
Molecular Weight: Not applicable to mixtures.
Chemical Formula: Cu and HNO3 in H20
Product Codes: 6928

2. Composition/Information on Ingredients

Ingredient CAS No Percent

Copper 7440-50-8

Nitric Acid 7697-37-2 1 - 2%

Water 7732-18-5 87 - 98%

Hazardous

3. Hazards Identification

Emergency Overview

DANGER! CORROSIVE. LIQUID AND MIST CAUSE SEVERE BURNS TO ALL

BODY TISSUE. MAY BE FATAL IF SWALLOWED OR INHALED. VAPOR
IRRITATING TO EYES AND RESPIRATORY TRACT. INHALATION MAY

CAUSE LUNG AND TOOTH DAMAGE.

re for your convenience)

Health Rating: 2 - Moderate
Flammability Rating: 0 - None
Reactivity Rating: 1 - Slight

Contact Rating: 3 - Severe (Corrosive)

http://www.jtbaker.com/msds/c5166.htm
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Lab Protgctive Equip: GOGGLES & SHIELD; LAB COA ; I
PROPER GLOVES .
Storage Color Code: White (Corrosive)

Potentiai Health Effects

Nitric z_u,:ib is extremely hazardous; it is corrosive, reactive, an oxidizer, and a poison. The I
following hazards are for concentrated solutions. Hazards of less concentrated solutions
may be reduced. Degree of hazard for reduced concentrations is not currently addressed

in the available literature.

Inhalation:

Corrosive! Inhalation of vapors can cause coughing, choking, inflammation of the nose,

throat, and upper respiratory tract, and in severe cases, pulmonary edema, circulatory

failure, and death.

Ingestion:

Corrosive! Swallowing can cause immediate pain and burns of the mouth, throat,

esophagus and gastrointestinal tract. May cause nausea, vomiting, and diarrhea, and in

severe cases, death.

Skin Contact: '
Corrosive! Can cause redness, pain, and severe skin burns. Concentrated solutions cause

deep ulcers and stain skin a yellow or yellow-brown color.

Eye Contact:

Corrosive! Vapors are irritating and may cause damage to the eyes. Contact may cause

severe bums and permanent eye damage.

Chronic Exposure:

Long-term exposure to concentrated vapors may cause erosion of teeth and lung damage. :
Long-term exposures seidom occur due to the corrosive properties of the acid.
Aggravation of Pre-existing Conditions:

Persons with pre-existing skin disorders, eye disease, or cardiopulmonary diseases may
be more susceptible to the effects of this substance.

4. First Aid Measures

Immediate first aid treatment reduces the health effects of this substance.
Inhalation:
Remove to fresh air. If not breathing, give artificial respiration. If breathing is difficult,

give oxygen. Get medical attention immediately.

Ingestion:

If swallowed, DO NOT INDUCE VOMITING. Give large quantities of water. Never give
anything by mouth to an unconscious person. Get medical attention immediately.

Skin Contact:

Immediately flush skin with plenty of water for at least 15 minutes while removing
contaminated clothing and shoes. Get medical attention immediately. Wash clothing
before reuse. Thoroughly clean shoes before reuse.

Eye Contact:

Immediately flush eyes with plenty of water for at least 15 minutes, lifting lower and
upper eyelids occasionally. Get medical attention immediately.

|
5. Fire Fighting Measures

http://www jtbaker.com/msds/c5166.htm ‘ 11/24/99
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Fire:

Nitric Acid Component:

Not combustible, but concentrated material is a strong oxidizer and its heat of reaction
with reducing agents or combustibles may cause ignition.

Explosion:

Nitric Acid Component: Concentrated material reacts explosively with combustible
organic or readily oxidizable materials such as: alcohols, turpentine, charcoal, organic
refuse, metal powder, hydrogen sulfide, etc. Reacts with most metals to release hydrogen
gas which can form expiosive mixtures with air.

Fire Extinguishing Media:

Use any means suitable for extinguishing surrounding fire.

Special Information:

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

6. Accidental Release Measures

Ventilate area of leak or spill. Wear appropriate personal protective equipment as
specified in Section 8. Isolate hazard area. Keep unnecessary and unprotected personnel
from entering. Contain and recover liquid when possible. Neutralize with alkaline -
material (soda ash, lime), then absorb with an inert material (e. g., vermiculite, dry sand,
earth), and place in a chemical waste container. Do not use combustible materials, such as
saw dust. Do not flush to sewer! US Regulations (CERCLA) require reporting spills and
releases to soil, water and air in excess of reportable quantities. The toll free number for

the US Coast Guard National Response Center is (800) 424-8802.

J. T. Baker NEUTRASORB(tm) acid neutralizer is recommended for spills of this
product.

7. Handling and Storage

Store in a cool, dry, ventilated storage area with acid resistant floors and good drainage.
Protect from physical damage. Keep out of direct sunlight and away from heat, water, and
incompatible materials. Do not wash out container and use it for other purposes. When
diluting, the acid should always be added slowly to water and in small amounts.
Containers of this material may be hazardous when empty since they retain product
residues (vapors, liquid); observe all warnings and precautions listed for the product.

8. Exposure Controls/Personal Protection

Airborne Exposure Limits:

For Nitric Acid:

OSHA Permissible Exposure Limit (PEL):

2 ppm (TWA)

ACGIH Threshold Limit Value (TLV):

2 ppm (TWA); 4 ppm (STEL)

Ventilation System:

A system of local and/or general exhaust is recommended to keep employee exposures

http://www jtbaker.com/msds/c5166.htm 11/24/99
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\

|
below the: Airborne Exposure Limits. Local exhaust ventilation is generally preferred
because it can control the emissions of the contaminant at its source, preventing
dispersion of it intc the general work area. Please refer to the ACGIH document,

Industrial Ventilation, A Manual of Recommended Practices , most recent edition, for .
’ N

Aatasle
uciaild.

Personal Respirators (NIOSH Approved): _
If the exposure limit is exceeded, wear a supplied air, full-facepiece respirator, airlined
hood, or full-facepiece self-contained breathing apparatus. Canister-type respirators using

sorbents are ineffective,

Skin Protection:

Rubber or neoprene gloves and additional protection including impervious boots, apron,
or coveralls, as needed in areas of unusual exposure to prevent skin contact.

Eye Protection:

Use chemical safety goggles and/or a full face shield where splashing is possible.
Maintain eye wash fountain and quick-drench facilities in work area.

Appearance:

Clear, blue liquid.

Odor: |

Odorless.,

Solubility:

Completely soluble in water.
Specific Gravity:

No information found. _
pH: \

1.0 (0.1M HNO3) =
% Volatiles by volume @ 21C (70F):

ca.99

Boiling Point:

ca. 100C (ca. 212F)

Melting Point:

ca. 0C (ca. 32F)

Vapor Density (Air=1):

Essentially the same as water.

Vapor Pressure (mm Hg):

Essentially the same as water.

Evaporation Rate (BuAc=1):

nanadsal ~ mmamarm s wwsmndam

TCon Yo ¢la . -
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10. Stability and Reactivity

|
Stability:
Stable under ordinary conditions of use and storage.

Hazardous Decomposition Products:

When heated to decomposition, emits toxic nitrogen oxides fumes, hydrogen nitrate and
copper fumes.
Hazardous Polymerization:

Will not occur.
Incompatibilities: .
A dangerously powerful oxidizing agent, concentrated nitric acid is incompatible with '

| |
9. Physical and Chemical Properties ‘

\
|
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most substances, especially strong bases, metallic powders, carbides, hydrogen sulfide,
turpentine, and combustible organics.

Conditions to Avoid:

Heat and incompatibles.

11. Toxicological Information

For Nitric Acid: Investigated as a mutagen and reproductive effector.

———————— \Cancer ListsS\-------mmm e emei s cccccemcaen
--=-NTP Carcinogen---

Ingredient Known Anticipated IARC Category

Copper (7440-50-8) No No None

Nitric Acid (7697-37-2) No No None

Water (7732-18-5) No No None

12. Ecological Information

Environmental Fate:
No information found.

Environmental Toxicity:

No information found.

13. Disposal Considerations

Whatever cannot be saved for recovery or recycling should be handled as hazardous
waste and sent to a RCRA approved incinerator or disposed in a RCRA approved waste
facility. Processing, use or contamination of this product may change the waste
management options. State and local disposal regulations may differ from federal
disposal regulations. Dispose of container and unused contents in accordance with

federal, state and local requirements.

14. Transport Information
Not regulated.

http://www.jtbaker.com/msds/c5166.htm

15. Regulatory Information

-------- \Chemical Inventory Status - Part 1\------ccce--commmmmmacccccacacoox
Ingredient TSCA EC Japan Australia
Copper (7440-50-8) Yes Yes No Yes
Nitric Acid (7697-37-2) Yes Yes Yes Yes
Water (7732-18-5) Yes Yes Yes Yes
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1 -=-Canada--

Ingredient| Korea DSL NDSL Phil.
Copper (7440-50-8) Yes Yes No Yes
Nitric Acid (76%7-37-2) . Yes Yes No Yes
Water (7732-18-5) Yes Yes No Yes
-------- \Federal, State & Intermational Regulations - Part 1l\-----==------n--
‘ ~SARA 302~  —ese-- SARA 313--===-
Ingredient| RQ TPQ List Chemical Catg.
Copper (7440-50-8) No No ‘Yes No
Nitriec Acid (7697-37-2) 1000 1000 Yes No
Water (7732-18-5) No No No No
-------- \Federal, State & International Regulations - Part 2\--~---==-----==-
: -RCRA- -TSCA- .
Ingredient CERCLA 261.33 8 (d)
Copper (7440-50-8) 5000 No No
Nitric Acid (7687-37-2) 1000 No No
Water (7732-18-5) No No No
Chemical Weapons Convention: No TSCA 12(b): No CDTA: No
SARA 311/312: Acute: Yes Chronic: Yes Fire: No Pressure: No
Reactivity: No (Mixture / Ligquid)

Australian Hazchem Code: No information found.

Poison Schedule: S5

WHMIS:

This MSDS has been prepared according to the hazard criteria of the Controlled Products .
Regulations (CPR) and the MSDS contains all of the information required by the CPR.

-

16. Other Information

NFPA Ratings: Health: 3 Flammability: 0 Reactivity: 0

Label Hazard Warning:

DANGER! CORROSIVE. LIQUID AND MIST CAUSE SEVERE BURNS TO ALL
BODY TISSUE. MAY BE FATAL IF SWALLOWED OR INHALED. VAPOR
IRRITATING TO EYES AND RESPIRATORY TRACT. INHALATION MAY CAUSE
LUNG AND TOOTH DAMAGE.

Label Pmcautions:

Do not get in eyes, on skin, or on clothing.

Do not breathe vapor or mist.

Use only with adequate ventilation.

Wash thoroughly after handling.

Keep container closed.

Label First Aid:

In case of contact, immediately flush eyes or skin with plenty of water for at least 15
minutes while removing contaminated clothing and shoes. Wash clothing before reuse. If
inhaled, remove to fresh air. If not breathing, give artificial respiration. If breathing is
dlﬁicult give oxygen. If swallowed, DO NOT INDUCE VOMITING. Give large
quantities of water. Never give anything by mouth to an unconscious person. In all cases
get medical attention immediately.

Product Use: .
Laboratory Reagent.

|
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Revision Information:

Disclaimer:
e e T P P T PR R R e Y TR P T PR T

. Mallinckrodt Baker, Inc. provndes the information contained herein in good faith
but makes no representation as to its comprehensiveness or accuracy. This
document is intended only as a guide to the appropnate precautionary handling of
the matenal by a properly tramed person usmg this product. Indnvnduals recelvmg
appropnateness for a pamcular purpose. MALLINCKRODT BAKER INC
MAKES NO REPRESENTATIONS OR WARRANTIES, EITHER EXPRESS OR
IMPLIED, INCLUDING WITHOUT LIMITATION ANY WARRANTIES OF
MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE WITH
RESPECT TO THE INFORMATION SET FORTH HEREIN OR THE PRODUCT
TO WHICH THE INFORMATION REFERS. ACCORDINGLY,
MALLINCKRODT BAKER, INC. WILL NOT BE RESPONSIBLE FOR
DAMAGES RESULTING FROM USE OF OR RELIANCE UPON THIS

INFORMATION.

REERREREREERRF R R RN ERR AR ERE R R R Rk Rk Rk ke kR kb kR kR k %

Prepared by: Strategic Services Division
Phone Number: (314) 539-1600 (U.S.A.)
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GAF CHEMICALS -- MICROPOWDER TRON GRADE S-SERTES - METAIY.TC TRON

MATERIAL SAFETY DATA SHEET e
NSN: 681000F024648

Manufacturer's CAGE: 46575

Part No. Indicator: A

Part Number/Trade Name: MICROPOWDER IRON GRADE S-SERIES

Company's Street 1361 ALPS ROAD

Company's City: WAYNE

Company's State: NJ

Company's Country: US

Company's Zip Code: 07470

Company's Emerg Ph #: (800) 228-5635 EXT. 016
Company's Info Ph #: (201) 628-3000

Record No. For Safety Entry: 001

Tot Safety Entries This Stk#: 001

Status: SE

Date MSDS Prepared: 01MAYS1

Safety Data Review Date: 24SEPS2

Preparer's Company: GAF CHEMICALS CORPORATION
Preparer's St Or P. O. Box: 1361 ALPS ROAD
Preparer's City: WAYNE

Preparer's State: NJ

Preparer's Zip Code: 07470

MEDS Serial Number: BNYCM

R S S ST R S S s o O I S S e e e gy === e 22 - T F
Ingredients/Identity Information
B e - X T T sEEEEsSsSEEs LA S e

Proprietary: NO

Ingredient: IRON

Ingredient Sequence Number: 01
NIOSH (RTECS) Number: NO4565500
CAS Number: 7439-89-6

Physical/Chemical Characteristics
, 3~ DIAMETER

Boiling Point: 4982F
Melting Point: 279SF
Solubility In Water: INSOLUBLE

Fire and Explosion Hazard Data

Extinguishing Media: CO2
Unusual Fire And Expl Hazrds: STRONG HEAT/SPARKS WILL INITIATE RAPID
OXIDATION. W/SUFFICIENT AIR, WILL SPONTANEOUSLY GLOW DULL RED & IGNITE

COMBUSTIBLES. DUSTING IN AIR IS EXPLOSION HAZARD.

E b R 17 F 1 L 311 T TP e bt a1 2 At i -+ T 1 3 T T F -1 Y 1)
Reactivity Data

_____________ —FEeEsEEo=—c RS SSSEE I S S SN e e . o L oSy e s oy oy ey

Stabzllty YES

Cond To Avoid (Stability): BEAT, SPARKS, FLAME, MOISTURE

Materials To Avoid: ACIDS, STRONG OXIDIZING AGENTS, CHLORINE TRIFLUORIDE,
FLUORINE, NITROGEN DIOXIDE, IRON

Hazardous Poly Occur: NO

=======B.======I=======-l========-========I--==S=======-=====_ ==
Health Hazard Data
====I======-=======ll=====.—.==n====================Bz=======¢====== FESERSSSST

LD50-LC50 Mixture: ORAL (RAT) LD50: 30,000 MG/KG

Route Of Entry - Inhalation: NO

Route Of Entry - Skin: YES

Route Of Entry - Ingestion: NO

Health Haz Acute And Chronic: EYES: RUST RINGS IN CORNEA, IRRITATION,

http://msds.pdc.comell.edwmsds/siri/q160/q412.htmi
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|
TUDEREMTA OF CONJUNCTIVA & INFLAMMA

A3 & & S SvdedT4 A8 UC‘ Nt WAV WA AT —— -
Carcinogenicity - NTP: NO
Carcinogenicity - IARC: NO
Carcinogenicity - G3HA: NO
Explanation Carcinogenicity: NONE
Signs/Symptoms Of Overexp: EYES: RUST RINGS IN CORNEA, IRRITATION,

HYPEREMIA OF CONJUNCTIVA & INFLAMMATION. SKIN: IRRITATION & DERMATITIS.
Emergency/First Aid Proc¢: EYES: FLUSH W/PLENTY OF WATER. S$KIN: WASH AFTER

EXPOSURE. INGESTION: INDUCE VOMITING BY DRINKING TWO GLASSES OR WATER &

STICKING FINGER DOWN THROAT. NEVER GIVE ANYTHING BY MOUTH TO AN UNCONSCIOUS

ION. SKIN: TRRITATION & DER

‘ Precautions for Safe Handling and Use
mEEaammmmr . L ST SRR IR ER === EEE Fr T ¥ T 2 ¥ttt 1 t- 1+ttt -1 2 ¢ 1 3

Steps If Matl Released/Spill: SCOOP UP. FLUSHE SPILL AREA W/WATER.

Waste Disposal Method: DISPOSE OF W/SOLID WASTE ACCORDING TO FEDERAL,
STATE & LOCAL REGULATIONS.

Precautions-Handling/Storing: USE W/ADEQUATE VENTILATION.

Other Precautions: MAINTENANCE: WASH EQUIPMENT THOROUGHLY W/STEAM OR WARM
WATER. CHECK FOR FLAMMABLES W/EXPLOSION METER & OXYGEN LEVEL W/OXYGEN

ot e i, oy

METER. FOLLOW GOOD SAFETY PRACTICES BEFORE ENTERING EQUIPMENT.

============B=====================‘==-=====,Il==================EI==========
Control Measures
========m-===============s=================--=======================m=-===g

Respiratory Protection: DUST MASK WHERE DUSTING CANNOT BE AVOIDED.
Ventilation: ADEQUATE
Eye Protection: SAFETY GLASSES

s S P R e e S S S SR ESSSE= F3 3t § F 3+ 3F + + 1 P t F 3 3 F 1 1 2 4
Transportation Data
e AR eSS S S S S ERESSSS EE T+ T 1 2 233 33ttt 32 L & % 3 1
e e IR e N S S T N N R N T S T e T e e S S S S S SRR S TS S S S REE
Disposal Data
EC 1 3 3t T 1 £ 1 2 21 1+ 1 2 1 3 1 1 ==== 33 1+ 3+ £+ s 1t F ittt
eSS s s s e e s N e SR eSS SRS RS = FEE P £ £+
: Label Data
EF 3 T+ 8 3 1 3 Attt =mEEE 3 3 2 F 3 F T 2 i g e

Label Recuired: YES

Technical Review Date: 24SEPS2
Label Date: 10AUG92

Label Status: F

Common Name:: MICROPOWDER IRON GRADE S-SERIES

Chronic Hazard: YES

Signal Word: WARNING!

Acute Health Hazard-Slight: X

Contact Hazard-Moderate: X

Fire Hazard-None: X

Reactivity Hazard-Slight: X

Special Hazard Precautions: EYES: RUST RINGS IN CORNEA, IRRITATION,
HYPEREMIA OF CONJUNCTIVA & INFLAMMATION. SKIN: IRRITATION & DERMATITIS.
Protect Eye: Y

Protect Respiratory: Y

Label Name: GAF CHEMICALS CORPORATION

Label Street: 1361 ALPS ROAD

Label City: WAYNE

Label State: NJ

Label Zip Code: 07470

Label Country: US

Label Emergency Number: (800) 228-5635 EXT. 016

Year Procurep: UNK

http://msds.pdc.cornell.edw/msds/siri/q160/q412.html 11/24/99
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ALDRICH CHEMICAL -- BENZ0 (A) PYRENE, 98%
MATERIAL SAFETY DATA SHEET

NSN: 681000N065303

Manufacturer's CAGE: 60928

Part No. Indicator: A

Part Number/Trade Name: BENZO (A) PYRENE, 98%, B1008-0
==================:===========================ﬁ==========n==================
General Information
================ﬂ=============================ﬂ============================

Company's Name: ALDRICH CHEMICAL CO INC
Company's P. O. Box: 355

Company's City: MILWAUKEE
Company's State: WI

Company's Country: US

Company's Zip Code: 53201
Company's Emerg Ph #: 414-273-3850
Company's Info Ph #: 414-273-3850
Record No. For Safety Entry: 001
Tot Safety Entries This Stk#: 001
Status: SMJ

Date MSDS Prepared: 05JAN95

Safety Data Review Date: 230CT95
MSDS Serial Number: BZRGR

Ingredients/Identity Information

Proprietary: NO

Ingredient: BENZ0(A)PYRENE (CERCLA)
Ingredient Sequence Number: 01
Percent: 98

NIOSH (RTECS) Number: DJ3675000
CAS Number: 50-32-8

OSHA PEL: 0.2 MG/M3

ACGIH TLV: A2

Physical/Chemical Characteristics

Appearance And Odor: YELLOW GREEN POWDER.
Boiling Point: 923F,495C
Melting Point: »351F,>177C

=========I=======I======I=======B=======Bﬂ===== S S S SSs s S S SRS o gm -
Fire and Explosion Hazard Data

Extinguishing Media: WATER SPRAY, CARBON DIOXIDE, DRY CHEMICAL POWDER OR
APPROPRIATE FOAM.

Special Fire Fighting Proc: WEAR NIOSH/MSHA APPROVED SCBA & FULL
PROTECTIVE EQUIPMENT (FP N).

Unusual Fire And Expl Hazrds: NONE SPECIFIED BY MANUFACTURER.

===Iﬂ=======B======-=============_ == === S 1 [T 7
Reactivity Data
= === S SSas===x - 2 2 2 2t 3 13 1+ t T T 13 =====-======I-=====I--===

Stability: YES

Cond To Avoid (Stability) : NONE SPECIFIED BY MANUFACTURER.
Materials To Avoid: OXIDIZING AGENTS.

Hazardous Decomp Products: CARBON MONOXIDE, CARBON DIOXIDE.
Hazardous Poly Occur: NO

Conditions To Avoid (Poly): NOT RELEVANT

A A Lt T T === —====———==z=====|.======-=====--z======-====-

I=====.-=====2=====ﬂl======l=======IB-====8--=====I-======B-=====-=====--==
LD50-LC50 Mixture: NONE SPECIFIED BY MANUFACTURER.

Route Of Entry - Inmhalation: YES

Route Of Entry - Skin: YES

Route Of Entry - Ingestion: YES

Health Haz Acute And Chronic: ACUTE:HARMFUL IF SWALLOWED, INHALED OR

ABSORBED THROUGH SKIN. MAY CAUSE EYE IRRITATION. MAY CAUSE SKIN IRRITATION..

SKIN LUNGS. TO THE BEST OF MANUFACTURER'S KNOWLEDGE, THE CHEMICAL, PHYSICAL

http://siri.uvm.edw/msds/h/q373/q242 html

11/24/99



"ALDRICH CHEMICAL -- BENZO (A) PYRENE, 98%, B1008-0 Page 2 o1 5

£ mAY DROADERTIES NAVE NOT REEN THORO

[- 3 ANO FRNSLD Ll de dde s ARV At BN A -
Carcinogenicﬂty - NTP: YES
Carcinogenicity - IARC: YES
Carcinogenicity -~ OSHA: NO
Explanation Carcinogenicity: BENZO (A) PYRENE:IARC MONC, SUPP, VOL 7, PG ‘
-

NVESTIGATED.

an e an - Y ~

56, 1967:GROUP 2A. NTP 7TH ANNUAL RPT ON CARCINS. 1994 :ANTIC TO BE (SUP
DAT) 3

Signs/Symptoms Of Overexp: SEE HEALTH HAZARDS.

Med Cond Aggravated By Exp: NONE SPECIFIED BY MANUFACTURER.

Emergency/Fifst Aid Proc: EYES:FLUSHE WITH COPIOUS AMOUNTS OF WATER FOR AT
LEAST 15 MINUTES. SKIN:FLUSH WITH CCPIOUS AMOUNTS OF WATER FOR AT LEAST 15
MINUTES WHILE REMOVING CONTAMINATED CLOTHING AND SHOES. INHALATION: REMOVE
TO FRESH AIR. IF NOT BREATHING GIVE ARTIFICIAL RESPIRATION. IF BREATHING IS
DIFFICULT, GIVE OXYGEN. INGESTION:WASH OUT MOUTH WITH WATER PROVIDED PERSON
IS CONSCIOUS. CALL A PHYSICIAN IMMEDIATELY.

- -

Steps If Matl Released/Spill: EVACUTE AREA. WEAR NIOSH/MSHA APPROVED SCBA,
RUBBER BOOTS AND HEAVY RUBBER GLOVES. WEAR DISPOSABLE COVERALLS AND DISCARD
THEM AFTER USE. SWEEP UP, PLACE IN BAG & HOLD FOR WASTE DISF. VENT AREA &
WASH SPILL SITE AFTER MATERIAL PICKUP IS COMPLETE.

Neutralizing Agent: NONE SPECIFIED BY MANUFACTURER.

Waste Disposal Method: DISSOLVE OR MIX THE MATERIAL WITH A COMBUSTIBLE
SOLVENT AND BURN IN A CHEMICAL INCINERATOR EQUIPPED WITH AN AFTERBURNER AND
SCRUBBER. OBSERVE ALL FEDERAL, STATE AND LOCAL ENVIRONMENTAL REGULATIONS.
Precautions-Handling/Storing: DO NOT BREATHE DUST. DO NOT GET IN EYES, ON
SKIN, ON CLOTHING. CARCINOGEN. MUTAGEN. TERATOGEN. KEEP TIGHTLY CLOSED.
STORE IN A COOL, DRY PLACE.

Other Precautions: NONE SPECIFIED BY MANUFACTURER.

8=========m===================E=======================================--===
Respiratory Protection: WEAR APPROPRIATE NIOSH/MSHA APPROVED RESPIRATOR.
Ventilation: USE ONLY IN A CHEMICAL FUME HOQD.

Protective Gloves: CHEMICAL-RESISTANT GLOVES.

Eye Protection: ANSI APPROVED CHEM WORKERS GOGGS (FP N).

Other Protective Ecuipment: ANSI APPROVED EMERGENCY EYE WASH AND DELUGE
SHOWER (FP N). OTHER PROTECTIVE CLOTHING.

Work Hygienic Practices: WASH THOROUGHLY AFTER HANDLING.

Suppl. Safety & Health Data: EXPLAN OF CARCIN: CARCINOGEN. ANIMAL:SKIN,
LUNG, LIVER.

EEEETE=E=S= _—_——m==== o = - A A E IR R SRS S A S EE R I

1 Transportation Data

R eSS e TN EESEES SRS EE == SR EEREESSwwmem——= SESSSEEE==EE
Label Data

AN s e T I EEEEE ST S I EEEE ST - e r T Y Y YR R i

Label Required: YES

Technical Review Date: 230CTS5

Label Status: G

Common Name: BENZO (A) PYRENE, 98%, B1008-0

Chronic Hazard: YES

Signal Word: WARNING!

Acute Health Hazard-Moderate: X

Contact Hazard-Moderate: X

Fire Hazard-Slight: X

Reactivity Hazard-None: X

Special Hazard Precautions: TOXIC. ACUTE:HARMFUL IF SWALLOWED, INHALED OR

ABSORBED THROUGHE SKIN. MAY CAUSE EYE IRRITATION. MAY CAUSE SKIN IRRITATION.

CHRONIC:CANCER HAZARD. CONTAINS BENZO(A) PYRENE WHICH IS LISTED AS AN ANIMAL

LUNG, SKIN AND LIVER CARCINOGEN (FP N). MAY ALTER GENETIC MATERIAL.

TERATOGEN. TARGET ORGAN(S) :SKIN, LUNGS. TO THE BEST OF MANUFACTURER'S .

KNOWLEDGE, THE CHEMICAL, PHYSICAL & TOX PROPERTIES HAVE NOT BEEN THOROUGHLY
INVESTIGATED

|
http://siri.uvm.edw/msds/h/q373/q242.html 11/24/99



Protect Eye: Y
Protect Skin: Y
Protect Respiratory: Y

Label Name: ALDRICH CHEMICAL CO INC

Label P.O. Box: 355
Label City: MILWAUKEE
Label State: WI

Label Zip Code: 53201
Label Country: US

Label Emergency Number: 414-273-3850

e
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ATTACHMENT I
HEAVY MACHINERY CERTIFICATION

1. PURPOSE

The purpose of this procedure is to present the minimum safety performance requirements for the operation
of heavy equipment on Earth Tech projects. Project Managers are responsible for ensuring all equipment is
certified and that the attached Machinery and Mechanized Equipment form has been submitted by
equipment owners.

2. GENERAL REQUIREMENTS
Subcontractor equipment shall comply with all applicable requirements for material handling heavy
equipment contained in 8 CCR Sections 1580-1596. Heavy equipment includes, but is not limited to, drill

rigs, front end loaders, backhoes/skiploaders, scrapers, trackhoes, bulldozers, and similar equipment used
for the implementation of the project Statement of Work.

2.1 EQUIPMENT SAFETY INSPECTIONS
The following presents general guidelines for certifying equipment is in safe operating condition before

activities commence at the Site and during Site operations. The following guidelines are not meant to be all
inclusive.

All machinery and mechanized equipment will be certified to be in safe operating condition
(using the attached form) by a competent individual seven days prior to onsite operation, and is
valid for 1 year.

¢  Equipment will be inspected on a daily basis by the owner/operator and daily logs will be
maintained. All discrepancies shall be corrected prior to placing the equipment in service.

¢ Inspections shall include, but are not limited to: all hydraulic lines and fittings for wear,
damage or leakage, all cable systems and pull ropes for damage and proper installation,
exhaust systems, brake systems, and drill controls, etc.

* Preventive maintenance shall be conducted for all equipment according to manufacturer
recommendations or the Subcontractor's internal policies, schedules, and equipment SOPs.

* Machinery and mechanized equipment shall be operated only by designated qualified
persons.

* Records of tests and inspections shall be maintained at the Site by the contractor, and shall
be made available upon request of the designated authority, and shall become part of the
official project file.

* Equipment not found to be in safe operating condition, or when a deficiency which affects the
safe operation of the equipment, shall immediately be taken out of service and its use
prohibited until safe conditions have been corrected.

*  All equipmert shall be kept in the exclusion zone until work or the shift has been completed.
Equipment will be decontaminated within designated decontamination areas.

* Equipment with an obstructed rear view must have an audible alarm that sounds when
equipment is moving in reverse.

2/4/02/020-02/Att-| Final Tourtelot Project Site F-Att-1-1
Ordnance and Explosives Remedial Design, Benicia, California, 2001



TO: Earth Tech DATE:
FROM:

Project Name:

vt T omen t3oawn-
PfOJC»tM%au()ﬁ.

This form provides certification of machinery and mechanized equipment to be used on the .
referenced project for the following work:

Description of equipment work:

Project Site:

Subcontractor providing equipment:

Address:

Dates (duration) of equipment work:
Inspection and certification of machinery and mechanized equipment, as required by Earth

Tech has been made prior to, but within seven calendar days advance of, use on the project

site. Re-certification will be required for equipment that is used on the project site for more

than one year.

Identification of equipment (make, model, serial no.) Date of
Certification
1
2
3

The above listed equipment has been inspected and tested as indicated above, and is
CERTIFIED TO BE IN SAFE OPERATING CONDITION BY THE FOLLOWING
COMPETENT INDIVIDUAL.:

Name Title
Company
Signature Date

If there are any questions regarding this certification, please contact the following Earth Tech
representative:

2/4/02/020-02/Att Final Tourtelot Project Site F-Att-1-3

Ordnance and Explosives Remedial Design, Benicia, California, 2001
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ATTACHMENT J
HAZARDS OF ELECTROMAGNETIC RADIATION ORDNANCE

On-site use of devices that emit electromagnetic radiation (EMR) presents a significant hazard due to

susceptibility of electro-explosive devices (EED) to accidental detonation by EMR. EMR-emitting devices
include many of the common types of communication equipment and navigation aids regularly employed on
site (e.g., cellular telephones, two-way radios). While curtailment in use of these devices is preferable,
some on-site activities are required. Accordingly, the ordnance and explosives (OE) hazard distance
(referred 1o as the safe separation distance [SSD]) must be determined for each device that emits or
produces EMR.

Tabie F-1 presents the formuias used to caicuiate SSD, based on the emission frequency of the EMR an
the following parameters:

i

| D = SSD (infeet)
’ F = EMR frequency (in megahertz [MHz])
P = EMR output power (in watts)
G = absolute (numerical) power gain ratio of the transmitting antenna (unitless).
|
i
Table F-1. Safe Separation Distance Formulae
Frequency Range SSD Formula
f <0.02 MHz D = 0.093x (PG)*5
0.02MHz < f<0.1 MHz D = 4.63fx (PG)*®
0.1 MHz < f < 2.0 MHz D = 18f x (PG)°¢
20MHz < f « 32 MHz D = 90 x (PG)**
| 32 MHz < f « 1,000 MHz D = 1,200/ x (PG)*®

The following rules should be observed when calculating SSDs:

Rule 1: Where emissions occur over a range of frequencies, the SSD will be
determined for the highest and lowest frequency in the range, and the greater
value accepted as the SSD for the device.

Rule 2: If the device can be manually set to operate at different frequencies, a separate
distance can be calculated for each operating frequency. If frequencies can be
changed autornaticaiiy, the set of avaiiabie frequencies shouid be treaied as a
range and analyzed per Rule 1.

Calculated SSDs for each device should be recorded on an SSD Log that has been established for the site.
The information should also bew affixed to each device so that it is readily identifiable by device operators.

2/4/02/020-02/Att-) F-Att-J-1
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CESPK-DE 29 September 2000

Memorandum for Record

Subject: Recommendations for Minimum Separation distances (MSD) for Tourtelot OE Removal

Action, Former Benicia arsenal.

Summary: A technical evaluation of the Most Probable Munitions (MPM) and Minimum Safe
Distance has been completed based on the latest available information, and the guidance that

would apply if the Corps of Engineers were conducting the work as a Formerly Used Defense
Ciea (L1 'nC\ Cinidansa annmlinahla 1A n': remoy a\r at 'C‘Y ThC 3] '5: ir\'ch\f‘pc mnﬁanné fro

m the
oite \d W), wuigance Gy ln-uuu. s i Y (S A R Y 1

Department of Defense (DOD), Department of Army (DA), U.S. Army Corps of Engineers
(USACE) and Corps Huntsville Center (HNC). The analysis and findings would be applicable to
Sectors 3A and 3B that were recommended for a removal action in the Engineering
Evaluation/Cost Analysis (EE/CA) prepared by HNC for the FUDS program.

We have identified the appropriate MPM and MSD for each of the work areas within Sectors 3A
and 3B that the Corps of Engineers would use if it were executing the removal action. These are

The City of Benicia is planning to do additional actions outside the areas recommended for
removals in the EE/CA. These areas do not fall within the normal Corps of Engineers OE
removal categories and the normal MSD definition process would not be applicable.

However, if the removal action in the EE/CA Sector 3A or Sector 3B removal areas resulted in
finding live ordnance items at the edge of the planned removal areas. the normal Corps of

Engineers procedure would be to incrementally expand the removal action into the adjacent area
until no further OE items are located. During the search for OE items in such an expansion area,
the MSD for the MPM in the adjacent Sector A or Sector B area would continue 10 be used.

The role of CESPK in these efforts is limited to that of providing guidance. technical reviews, site
support, and advice to the City of Benicia as described in the MOA with the City of Benicia.
Approval of work plans and the adoption of appropriate MSD will be up to the authorities
responsible for conducting the OE removal and approving the actions.

Technical Evaluation: In Sector 3A. 2 60 MM mortar has been identified as the MPM, and
would have a fragmentation distance of 1080 feet. Since the munitions are not likely to be fuzed
and armed, it would be appropriate to a 1 Hazardous Fragment in 600 Square Feet MSD with a
minimum separation distance of 200 feet.

The prior Demolition area portions of Sector 3A Sector 3B is an area that has identified a 37 MM
projectile as the MPM. A radius of 1250 feet from the demolition pit has been used to define the
potential kick-out area from the pit. The 37 MM projectile has a fragmentation distance of 1181
feet. Since the munitions are not likely to be armed. it would be appropriate to a 1 Hazardous
Fragment in 600 Square Feet MSD with 2 minimum separation distance of 234 feet.




Engineering controls should be employed in these areas to reduce the blast distances from any
intentional detonauon.

Conclusions and Recommendations:

1. Public safety must be a leading concern for the interested parties and the Corps of Engineers

in proceeding with the OE response. Public officials, public safety personnel, UXO workers, and
public living and working near the site must be made aware of the hazards and responses being

made to reduce them.

2. The maximum fragmentation distance calculations for the 37 MM and 60 MM MPM's (if this
were a Corps of Engineers project) would be that of 1181 feet and 1080 feet, respectively.
Sectors 3A and /3B would be appropriate for reduction of the MSD to a | Hazardous Fragment in
600 Square Feet MSD based on the MPM being unfuzed and unarmed. The reduction to0 2 1
Hazardous Fragment in 600 Square Feet MSD is an increased risk to the public that must be
assumed by those officials approving the adoption of this reduced MSD.

3. We recommend that the public be made aware of the (MSD) and the additional hazards that
they may be exposed to in the event of an unintentional detonation when using the 1 Hazardous
Fragment in 600 Square Feet MSD.

. i is si iled OE Removal Work Plan will

need 1o be developed, reviewed and approved by the appropriate agencies. The work plan will
need to include a2 Community Safety Plan that addresses issues of public safety, coordination,
notification and measures to deal with planned evacuations for both unintentional and intentional
detonations. The work plan also needs to include a Contingency Action Plan to evaluate the
potential for additional OE items discovered that would change the recommended MSD based on
the present MPM, and for intentional detonations.

|

LELII_N

5. Ifatany tirrjue 2 UXO or a larger MPM is discovered, work must be halted and notifications be
made to the appropriate authorities, who must reevaluate the MPM, MSD and the appropriateness
of using a 1 Hazardous Fragment in 600 Square feer MSD. This evzluation process would
establish new MSD based on the new MPM. A new evaluation and approval for a 1 Hazardous
Fragment in 600 Square Feet MSD would need to be completed and be in place before any
maximurn fragment distance could be reduced.

12
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[l  TRANS MITTAL SHEET

cIrY AT gt_. ,
US Army Corps r—
of Engineers \ DEC 1 0 20X . , DATE: 18 Pﬂ“’b““ ZQPD
Saerpmered District : l
1 — a—— R
TO: Heather McLaughlin \ et er Z“ N
City of Benicia :
250 East L Street
Benicia, CA 94510

PROJECT: Benicia Tourtelot Cleanup Project
CONTRACT NO: NA
INSTALLATION: Beaicia Arsenal

THE ENCLOSED DOCUMENTS ARE BEING TRANSMITTED TO YOU FOR:

 [X] COORDINATION  [X] INCORPORATION  [] INFORMATION
DOCUMENTS ENCLOSED:

1. Responses to DTSC's follow-up questions (email dared 18 October 2000) on USA(E ;-g
For Record dated 29 September 2000. Subject: Recommendations for Minimum $ Eﬁmﬂ@&

for Benicia Tourtelot OF Removal Action.

REMARKS:
Hearther,

Antached are the USACE responses to DTSC’s follow-up questions on the 28 smber 2 \ durn
for Record, Subject: Recommendations for Minimum Separation Distances for Tapnelo: O yal

Action. Please note that I have forwarded a copy af the attached Memorandum far Record to Swewart Black
of the DTSC. Please forward to any interested parties.

If you have any questions regarding these responses, pleasy call me at (916) 557-7906.
Bruce

cc:  John Esparza, Technical Team Lepd
Stewart Black, Project Manager, DTSC

If enclosures ere not as listed, please notlfy us at once. CESPK-RIV-H
. 1326 J Street
FROM: Bruce Handel Sacramenta, CA'968146-2922
Project Manager Tel: (918) 687.7508

Fax: (916) 687-7888




CESPR-PM-H (2000) S 15 December 2000 .
1

|
MEMORANDUM FOR RECORD
|

SUBJECT: Response to follow-up questions (cransmizsed yia pmall)
cn 18 October 2000) on the 29 Seprexber 2000 Memorandum foF
Raecerd, Subject: Recommendations for Minimum Sepa;R?iQP Trsrancep
(MSD) for Tourtelot QOE Removal Action, Former Benici 53F$Fﬂ}-

'

1. REFERENCES:

a. DO> 6§055.9-8TD, DOD Ammunition and Explosing $pdesy
Standards, July. 1999. L

b. Memorandum of Agreement (MOA) between the ity pd 373;¢1F
and the U.S. Army Corps of Engineers, Districe, Sacy. rﬁfp;.« I

Tebruery 19989,

¢. HNC-ED-CS-S-9B-1, Methods for Predicting Primezy
Tragrnentation Characteristics of Cased ExPIDSives'.??%PﬁrT liyﬁ,
e ""H ! ‘_ .

a - - wS=G 8- [ ey

shean Oﬁe Hazardeus Fragment per 500 SQuare Feet, Ja;g;{y }%%?, f
Frrr TR

e. Memorandum of Recozd, United States Army Corps of
Engineers (CESPR-DE), 29 September 2000, subject: quggpﬁgdgggiaq
 REROYR:

for Minimum Sepacation Distances (MSD) for Tourtelot 0
Acstion, Former Benicia Arsenal. vl

£. Mamorandum, United S:ates Army Coxps of Engineers fCEHNCv

QE-CX), 02 Mmrch 2000, subj :

Safety Distances on Ordnance and Explosives (OF) Project sitgé,
OE Cexnter of Expertise (CX) Interim Guidance Document 00-01.°

g. Dzzft Work Plan for the Ordnance and Explosive Removal
Actlions, Sectors 2, 4 and 5, Former Benicia Arsgenal, 3§ni;ip. Gd,
July 2000. Prepared by EODT on behalf of the U.S5. Arxmv '
Engineering & Suppert Center, Huatsville, Alabama.

h. Draft Remediazl Investigation/Feasibility Study, Toutelot
Cleanup Project, Benicia, Californmia, November 16, 2000. Prepared
by Earth Tech.

2. A'L'.I‘AC‘EEMS :
A.'Unﬁted States Axmy Corps of Engineers, CERNC-ED-CS-S,

calculations of Minimum Separation Distances., 60 mm M4SA3, 3
April zoook

E. United Stztes Army Corps of Engineers, CEENG-ED-CS-S,




c. Areas of Concernm. The analysis and findings originally
preseaced would be applicable £o Secidrs that were Tecomnended
4-- a2 removal action by the USACZE; Sectcrs 3A and 3E were
recommenﬁea for a removal action by the USACE in the Engineering
Evaluation/Cost aAnalysls (EE/Ca) prepared under the FUDS program.

Tt is understoed that OE/UXQ imnvestigation anc removas
activitias may extend outside of Secter 3A and 3B. Vur'hermc:e,
as o:;g-nal.y outlined in reference (a8), and as ;:ovzae- in

= FY USAS kas astahlishad matnsds and procesduyras o
a.""a.cmer.. 9], Vo e S0 vdome et M wed [-84 183 .'----.-—- -t

address expansion (and/er reduction) ol the area ol concern;
uring the gearch of OZ items in #uch an expansion area, the MSD
for the MPM in the adjacent Sector A or B area would coatipue o
be used (see figure 3 oI attachmen:t (e)). In general howeverx,
~he minimum separation distance may be reduced to fit the
situation but iz no case will the mirimum separaticn distance be
Tese than the range to no more than 1 hazardous ZIragment per 600
square feet, 200 feet, or K30 based on overpressure, whichever Is

e lemmBamawmmaas [£))
S.I:t:a\.!:.{. \-ua.ls..:na\-= Vim/j 4 =

Urder tha zforementioned EE/CA, the USACE did not recommend
a ramoval action at the D-1 Area, western portion oI the south
valley, the antire North Valley., the Ridge areas and/or
surrounding community. Theses mreas are identified under the on-
going OE RI/FS and the USACE are providing recommended MSDs at
the recuest of the City of Bernicia (See attachment (a)).

A DATAINE AT ARTMAST., TF
N . - bl w Wa wwhl i A - e

ormat
lease contact Mr. AR Smith at 916. 557 5973 or Mr Bruce Handel

<
1
:
i

- aaiy - -
-

gt 916.557.7906, Project Manager, CES?K-PM-H.

¢e: Project File
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ATTACEMENT A

Minimum Separatior: Distances
Pt Ord
80 mm M4SAS
3 April 2000

REQUESTED BY: Patti Berty
PREPARED 8Y: Michelle Cruli, PhD, PE

Thie form shows calculated distances only. 1t does not conptituin
approval, Concurrence of CEHNC-OE-S Is requirad to deton‘mnq the
appllcable distance for a speclfic site.

In accardapce with (lAW) QE Center of E;pg:ﬂse Interim Guiganca Dacyment .
823-08, use of the rangb te no more than 1 hazardous fragmantlsoo §9 ft as u\q
minimum separation distance for accidenty) detonations requirge wr %!
justification, & risk analysis, calculation of this distance by CEhwc-; &P—ﬁ w
concurrance of CEHNC-QE-S. _

CALCULATIONS FOR UNINTENTIONAL DETONATIONS

Maximum Fragment Range = 1080 #t
Range to No More Than 1 Mazardous Fragment/600 sq ft = 200 ft
Range to 0.9 psi Overpressure = 42

IAW OF Canter of Expertiee |ntarim Guidance Document 98-08, the minimum
separation distance for Intantional detonations may not be legs than qw defﬂ lt
dietance provided in DoD 8055.8-STD or the maximum fragment range or the'

K328 overpressura distanca.
CALCULATIONS FOR INTENTIONAL DETONATIONS

Maximum Fregment Range 1080 #t

1PANA M o onmmerns £

K328 Oveipressirs nangs =

3

0
-

[ 1Y

The primary fragmentation characteristics used in the calsulation of the values
listed sbove were computed IAW CEHNC-ED-CS-S-88-1. The maximum
fragment range was calculated using the maximum welght fragment and the
initial veloeity from these charactaristics in the computer softwars ‘nw
range 1o no mare than 1 hazardous fragment/500 sq ft was calcula) q V\V\(
CEHNC-ED-CS-5-88-2.

SIGNATURES:

L] Em




AL S LIILAY & f

Public Withdrawal Diatanee (P¥Yk,
Camp Bezle, Cliforfilg

i 31 August, 1?39

MUNITION: 57 mm MKIi
REQUESTED BY: Bill Sargent
PREPARED BY: Dougtas E. Grant, P.E

This form shows calculated distances only. It dpgs not constjtute
approval, Concurrence of CEHNC-OE-S is requ Wpd to degprmlne the
applicable distance for a specific sito. _ ‘

In aceardance with (lAW) OE Centar of Expertise ln*enm Guldange Docurnant
98-08, use of the range te no more than 1 hazardous fragment/600 sq f &8s the

PWD for accidental detonations requires written justification, a rigk analyels,

caleulation of this cistance by CEHNC-ED-CS$-8, and concutrgnoe of CEHNC-

Maximum Fragment Range = 1181 fi
Range to No More Than 1 Hazardous Fragmant/s00 sq ft = _200 +f
Range to 0.9 psl Overpressure= _43_ft

AW OE Center of Expertise Interim Guidgnge Document igos thp P for
intentional detonations may not be less than the default digtancs provideq Jn
DoD 6055.5-STD or the maximum fragment range or the K328 overpresspre
dlstam:e ;

INTENTIONAL DETONATIONS

Maximum Fragment Range=_1181 #
K328 QOverpressure Range= 282 f

The primary fragmantation characteristics used in the calcqlaﬂon Pf P yglue?
listed abpye were computed IAW CEHNG-EDva-S-SBd W
fragment range was calculated using the max;mqm walght

inttial velocity from these characteristics in the eomputer softwar e ﬁ
range to no more than 1 hazardous fragrnentlﬁDP sq ft was gglq:latpd M\V
CEHNC-ED-CS-5-58-2.

SIGNATURES:

0L 5o .-

‘L/ . . a W g © N&=poe

Subje: atter Expert CERNC-ED-CS. ra Chlef '
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: Castnez 05 e
15 Jul S8 caxp Bonnev..ile 34 203 mx )
| =3 O¢t 9B Benicia - Orcnance 400 YR II Grenade
! Bunkezs _ |
i 23 Ogt 98 Beniclia ~ Revetmenl 200 ! 37 mm |
Azea i
14 Oect 98 Tort Dix - Correctional 234 - o i
Facllic '
I 22 Jem 99 PanamA - Ranges 7., 7h, 341 =05 mm
i 1g and 10 e
T .9 rep 93 ! Duck 302 2.75° rocket:
26 _rep 99 | C Srant 229 13" _stokes
06 Mar 59  Spring Valley - QU3 200 J 75 mm Mk =T
27 Apx 99 Jeffarason Proving 34d * 105mm !

Grounds - Sulfur Area_

Mir: AT Mine

T3¢ Jun 95 _ Illinois Ozc Plan 200 !
06 Jul 98 Brooksville-Rocket 200 2.36" rocke:
RATNTE®
0% Jul 89 | Brooksville- Mor:ias 234 8. om
Range
10 Sep 99 Mallinekredt - 310 100 lb parrot
: Seocknpile 2 —_—
15 Sep 89 | Ft. McClellan = Bastern 200 60 mm
| ypess
15 _oet 89 gg&mg.z_a__ 302 Z.75° cocket
19 Oct 5§ Nansemend - Tidewater 200 No Ozdnzrnce
Community College
28 O=: 99 Nancemond - Ares O | 361 4.5 rogkez
08 Freb 00 Nansemend-ancmaly 200 - No Ordnance
i investigatien ‘
"33 Feb 00 c Ellis =~ A-ea B ! 200 0 mm -
—74 Maz 00 | Conway-Rances IV & VIl | 273 20 1b Frag Bomb
[ 16 Maz 00 | Guam ! 295 $-/38 cal
0S5 Apr 00 ' mohenfels ; 250 90 mm
0€ apr 00 Ft. Ben=ing ! 400 Mk Il Grenade
19 Apr 00 Napnsamond - Aree 0 and 361 4.5° rocket
Kick Qut Asea
30 Apr 0 1 CaS _200 No Ozdnance

w.8. Avmy Corps of Bngineers, Ordnance and Explosive (OE) Dz’f:.gn
&l

Cemvex. Huntsville, CEENC-QE-DC. Data is current through Ap

2000.



MPACEMENT D

Respanse o :ollow up @ues;ions oz :be U,s mey carps o‘

O"dna.nceand Explos:.ves (O ) Remova.z, A¢
ite, Benicia, lifornia.

7;pﬁs é. vﬁc_rvu::ela;

O7SC has reviewed Cclonel Walsh's lett ?n tae grrached
Memorandum £or Record and have the fol ew i g‘.;TB::'.o-s ané
requess for add*t_ongl information:

General Commexnts/Questions

1. The map contained in the Memorandum fp* Record is unclear as

to which MSD should be used in th g Waeye Sectors 38
and 3b overlap. Please clarify which 55 shquld be used ,n

the overlap avreas.

Responge: To turther cla.:ify the NSDS, the ling'le mp contliacd

sepa:ate coler-ooded maps (f;cure 1, 2, & 3)= rhs naps reflect a
MSD of 200 feet for Sector (3a) and Sector (3b). The originsl
MSD Memoramndum For Record (MFR) of 29 soptalﬁcr 2000 bas bean
reviged by 2dding tha three figures (see attuehnont {e)).

2. The ACOE hes been involved in projact meetings amd is aware

tna' the proposed OE/UX0 scanning and clea:ance EC-1V1t168
- - - v - - -

3b. However, the ACOE has no: provided an agproved MSD for s
significant portion ¢f the Tourtelot gife targeted for
OE/UXO investigation/remediation. Please provide DTSC with
the ACQOE approved MSD for UX0/0L clearance work to be
performed on the entire Tourtelot Site including the D-1
Area, western portien of the south valley, the entire Neos=th
Valley, the Ridge areas and surrounding community (i€

needed) .

Response: A detailed response bas been provided under secticp
3{¢) of the 11 Decembar 2000 MFR.

3. It appears that the MSD for remediation of TNT at the site
has not Deen included in the this evaluation,. as p:?wiougly
requested. Please provide this information. '

Response: The USACE acknowledges DTSC’s previous wgqagg, ﬁ
MSD for ramediliation of TNT strips locatad at the Tourtqlet’ zrﬁ!




|
The USACE has recently received the information necessary to .
calculate the net sxplosive welght under referance (k). Also,
the USACE-SP! bae just received tha necessary guldance to
aalaula:a an MSD for this situation. The clculations are

rrcntly being developed and will be providad to the City of
Penicia at a later time upder separate cover.
\

Please p:cv;de DTSC a copy of the coler maps (including any
necessa:y revisione as reguested in 1, 2 and 3 above)
idantifyving the MSD locations. It is diffisulr to understand

:hcfmaps ir black ané whita.

A
- .

n-cponnar See repponse to comment zuuber 1 above.
|

5. It is unclear how the ACOE has established the appreved MSD
conta;ned in Colonel Walsh's letter. Please provide the
support;“g documentation and calculations for the use &f the
"Range to No More Than One Hazardous Fracment per 600 Sguare
Tees" calculaticn. Pleage include a list of similar projects
which have been successfully completed using an MsD

-

) v

Hezardous Fragment per 600 Square Feet" calculation
recommended for the Tourtelot site. Also, please include the
number of accidents that have occurred when clearing OF on

sxmilar sites?

na-pcnse; Supporting documentation and associzted cglcu;ntiqps
have been provided (see attachment (A) and (B)). See Rt achaant
(€) for projocts that have bean succeasfully campleted u ing a

reduced ‘Range to 2o more than one hazardous fragmept per 600
sguare fi‘tet" KSD- ' he

|
A survnyiot reported accidents that have occurred whea clesaring

(a) ] whiloienploying a ‘Range to NO More Than 1 Bazardous Fragment
per 600 sguare feet’ MSD bas besn completed by U.§. Arxmy Corpe of
Engineers, Ordnance and Explosives (OE) Design Center, OE Safety
Office (CEENC-OE~8). There have bean no reperted accidents
involv;ng OE clearance cperations while exploving a 1/600 MSD
(see www.hnd.usace.azrmy.mll). .

6. Please explain how che recent discovery of a potentially
live mortar, tail fin section has been addressed in the MSD
calchlat ons. The tail f£in was discovered wgll outside PE
the 1250 radius suggested by the ACOE. What impacy, if Fny
could this discovery have on the calculations and
‘ecommendatzons provided by the ACCE.




Responee: Under USACE procedures if Quring tha desigu stage of a
UXI0/OE removal or ;nve'tigaeion project now information is
disacvered, this information is assessed and modifications to tha

design 1nco:porated as :eqn;:od. The procona of mannging and -

axecution. USACE :ngulacians governing .xacution o! ﬂZOIoz
ramoval or investigation projects, reguire that information on
+ke number, typse and condition ¢f UX0/0E encountered is apsegsad

daily and acted upon izmediately if neceesary.

On Decegber 5, 2000 the USACE provided a datailled response o
Benicia city A:tcraay concerning the recent discovery of the pail

- o~ sy e Vs ey ﬁ‘!n prac hh‘ﬁ aras -
bahs - P8 W qu-vba.uun o SOTLCEImS POEtE oY Re%

addressed in the December 5, 2000 responmse ebould be addressed in
the Tourtelet RI/FS docuneat (reference (L)) as requirsd by the

DTSC Oxrdezr No. I/SE 98/99=-011.
Specific Questions

7. Page 1l: Under the Summary: section; paregraph 2. Indicates
* -

3a and 3b aze an un-armed 60 MM mortar and an un-armed 37 MM
proejectile, respectively. Please provide documentation to
confl +hat the €0 MM Mortar found inl Sector 32a should be
claggified as un-armsd and was not primed, fuzed and/or
firad, Information available to DTSC also indicated that the
60 MM mortar that was found was a high explosive (KE) round.
Plaasa confiym that a 60 MM EE mortar was used as the MFM to
determine an appropriate MSD in Sectoar 3a. The map contained

in the Memorandum for Record indicates that the 37 MN

projectile found in Sector 3b was fuzad. Flease provide the
Justification used My the ACOE to classify this ordnance as
un-armed when detexmining the appropriate MSD for Sector 3b.

Response: The key concept that must be understood by all parties
iz the impact of classifying an item as ‘un-armed’ versus ’armed’
and the use of the ’'Reage £0 NoO Moro Than 1 Hazardous Pragmont

par £00 pguare faarr

ey e —— - ——

If an item is clasaified ns ‘azmed’, then the use of ’Range to No
More Than 1 Hazardous Fragrnent per §00 square fest’ is nmot an
option uwnder Department of Army regulationgs. If however, the
item is classified as ‘un-armed’ the optiocn teo use the ‘Range to
No Mmore Than 1 Hazardous Fragmant per 600 sgquare feet’ is still

available.
Whather the item

8 ‘“fuzed’ ig not considered when deciding to
¥y =5 Sas L =T Weees AOC el e

e



assazg tho ‘Ranse to Neo Mora Than 1 Ragardoeus Fragmeant per 500 .
square feet’ option. NMoreover, the 37 mm projectile bas an
:Lm:erna.l Suze and must be concidered ‘fuzed’ under pormal USALE

proceduzen, hence the idemtification of ‘fuzed’ in the MFR map.

The USACE, Ordoance and Explosive Design Center, Structural

Branch (CERANG-ED-CS-S) ambloyed ‘latest available infermatien’

ard profaseional] jJudgment o clasgify the MPM of a 37 mm

projectile and €0 mm mortasr ag 'un-zrmed’. The justification to

aseign thig clasgification is based on:

' (a) The item likely originated from a demolition pit
and under normal demolition procedures the item

ﬁ"’i“ 1'_"'6 ‘\:a ) Do, I--_--?.adl E ‘-uu; BU BJ--LW

moveaent ¢f the ltem to a demoliticn pit location;

| and .
} (b) The lack of historical records to indicate live
i fire (i.9. range activity) ever occurred at the

Benicia Arsenal.

Thc usm a.cnowladgos that Lnfomatian About :ha €0 om mortar

con:izms the §0 mm mortar EB was us-d as the MPNM fo: Seator 3a.

d.ucr:.ption of the relationthip between ‘Maximum Pragment Range’,
‘Range t:o No Nore Than 1 Hazardeus Fragment per 600 sQuare feet/,
‘Range to 0.9 Peil Ovezpressure’ and ‘K328 overpressure digtance’.

Note: Soa Attachment (i) and (B) and refarence (a) for a detalled

L]

refer to the Imminent and/or Subs:ant;al Endange-nent
Determination and Remedial Action Order issued by DTSC for
the\Tource’oz Propercy on June 1, 199%. The United States
qua tment of the Army is jointly anc severally responsible
for carrying out all actionms required by the order. The
CLS has been attending project meetings, providing

tec ical directioz and acting as the official
*epresentat*ve of the United States Department of the Army
oz all aspects of the Tourtelot project. In this capacity
C’SPK has assumed a much broader scope of responsibility in
the Fourtalot macter then just advisor to the City of
Benigia. Thig responsibility includes, hut is not limited to
the safety of personnel working at the site and publice
sa*e.y of area residents.

Rospon“:! A Qquestion or coomept was pot p:av:.d-d. If the
o506 a questien or comment please revise

Seviswer intended ¢5 p




accordingly. Please note howevar, the USACE respectively request
that xay correspondence related to this subject be foxwaxrded
directly to the USACE, Sacramento District Legal counsel.

9. MSD - Please provide <
MSD in both Sectors 3a and 3b. The 200
defaclt value.

Respopse: Again, the reviewar is referred to Attackmant (A) and
(B) for supporting ealeulations. As cuztlined inm reference (£),
MSDs smaller than 200’ are net allowed under USACE regulations,
even though caloulations may zeflect shorter distanses (alsc see

raference (&)} .

10. Page 1: Under the Technical Evaluation: section; parag-aph
2. Please define what you mean by, "A Xadius of 1250 Zeet
srom ~he demolition pit has been used to define the
sotential kick-out area fwem the pir". Specifically what
does the phrase "potential kick-out area represent”’ mean.
Also please define why oaly ome pit has baen used to defined
ehe 1250’ kick-out whem four demclition pits have been

idenctified.

Response: The Techrnical evaluation Las been revised by focusing
the discussion on the @M for wack Sector rather than sub-areas

within a Bector. The 1l Decexmber 2000 MFR reflects this change.

Note: the 1,250=fcot distance was amployved during the approved
FE/CA investigmticn. We knew little about the typa of ordnance
that was used at the dameclition site sc we selected the 1250
default distance as a reasonable distance for limitiag our Secter
gize. 7This may or mAay mot be an appropriate distance for a
removal action, but the solution is to axpand the clearance ares
if we’re 2till finding ordnance at the limits of the area.

Potential kick-out area means an area arpund thae damclitien pit
within which we would expect to f£inA kick-oute of live ordmance
fram detopnaticms. The &nalysls focused on the ‘worst aase’ or
largest demclition pit; this is consistent with UXO/0R removal
cperations where ‘worst case’ areas would be addressed prior to
other areas within the Sector. Moreover, the other 4 demolition
pits are in close proximity to the primary pit.

11. Page 2: Conclusions and Regommendatlons: Item numbar 2,
Please define qualitatively and quansitatively tke increass
risk to the public identlified in the statemenc; "The




reduction to a 1 Hazardous Fragment in 600 Sguare Feet MSD

is an increase risk to che public that must be assumel by

those o0fficials approving the adoption oi this reduced MsD*.
aeepe;geﬂ Datarmining, cuantitatively, the risk from
unintentional and intentional detcnations is & major challenge to
the Departmazt of Defemse including the Departmant of Army.
Reaching consemsus cen the methods, procedures and fundamantal
asstumptions of B gQuantitative risgk assessmant is an on-going
National effext and major focus of the Department of Defense,
regulatory agencies and stakeholders. While much progress bas
been nndb ip this zrea, a gquantitative answer cannot be provided
at thig time.
Qualitaté.vely, the risk at maximum fragment distanca is minimal
(less tban 1 percent probability), whezeas at the 1/600 distance
§HIFR’ 8 & 3 peseemt probability of p parqen im the open being
gtruck by a bazardous fragment (sae Reference (a) for additional
detail).’ ' ‘
Eggé 2: Conclusions and Recommendations: Item number 2.
Additional information which will be required to understand
the inerepged risk to the public include:

12.

1. | What is the underlying assumption for choosing the 1
. hezardous fragment in 600 square feet as an acceptadble
| risk?
|

Raspcnse% As digcussed earlier, the use of professiocnal Judgmant
lead teo the underlying assumption that the items are unfired and
:hnrnfcrq un~armed.

Ra!a:eacé (2) further discusses the development of, and critaria
for, a 'Range to No More than 1 Bazardous Pragment per 600 Square

Peot (1/600 Distance)',
\

2. % Has the Army used this calculation as the basis for an
| MSD in other cleanup sites near civi{lian residential
aregs?

Response: gee attachmernt (C) f£or projects that have been
suceossfu;ly corpleted using @ reducaed ‘Range to no mare than ons
hazardous fraoment per 600 square feet’ MNAD.

3. P;ease be sure to include a table to illustrate hew Fhe
risk will vary witd change in diptynce from the

Fatarmatt Arm ey w Bmr mwermmla € o O™ o AS 4, A o
WME g wid Pl SOL SREAIP LS da W@ JNOU L8 L34 [1at




is the zigk %o an individual standing at 235’ fzom the
deconaction ©r at 200’, 3007, 400'...

Response: Gee respemse to quection 11 ead the following Table is

+a
ya.uva.u&dv

Table 1
QUALITATIVE RISK VERSUS
DTSTANCE AWAY FROM DETONATION POINT*

ks

.11600 Distmb .. - [mudm !‘:agnan‘.:
o :‘ ._‘:-!L'“;_ 3 ',- ﬂi’l ce i . - _.: _.-‘_‘_.

:onztioa‘roint

|
|
|
|
|

Po:l.nﬁ Ramoval of . m—-aseé. !_in‘;e A Mimimal n.a)c- A
person (6 £t tall, 1 |pexrson (6 £t tall, 1
£t wide) taking =zo f&t wide) taking =o

avasive actiocn bas & |evasive action has

e L

1% probabllicy of less thazm a 1%
baing struck by & probability (but not
hazardous fragment zaro) of being
etyuck by a
hazardous fragmemt |

Tsau::ce: DOD 6055.5-8TD, DOD Ammuniticon and Explosive Safety

Standards, July 1855.

é. Also please provide information on Eragment velocity
and striking energy at the select distances included in

the table. Since these figures will be somewhat
=echnical please provide an example and/cr illustration
of what each fragment velocity and striking energy

means in laymen’s terms.

Response: 8triking energy is related to fragmant mass and
velogity (B=1/2 mv®). Velocity i3 despendant on distance traveled
and the drag coefficient, The Azag ceefficient is dependent on
fragmant weight, shape and velocity.

2 hazerdous fragment is cme with a striking energy of 58 £t-lbs.
2he S8 £t-~1bs criteria was approved by DDESB in aApril 1971 and is
based on a roport by the MNedical Department of the Army using
empirical data from WWI, WWII and the Korean war as well as
experimsntal test dsta (refersnce (a)).

In laymen’s tezms, a 20 1b. bowling ball dxdpéed on your foot
fyom 3 foet high will impact with 60 ft-1b of energy and thus
dalivar the enargy of a2 hazardous fragmsat. Figures mry bs

developed upon reguest of the Clty of Benicia.



|
13. Paée 2: Conclusions and Recommendatiops: Itex nugbar 3.
althougk a recommendation is made “that the publ;c be made
eware of the MSD and the additional hazards.*' Through our
discussions with ACOE representatives it appears the

Department ©f Defense has used the appzoach of smaller MSD's
at [octher sites. Has the Department of Defense found an
effective way to make the publiec aware of this increased
risk. The Arsenal appears to be poised to use the same
reduced MSD’'s. How is the Corps going to make the public
aware of the use of the smaller NMSD anc the associated
increase risk to them, including those areas adjacent to
highway 680.

Rpqupad; For tha ”u:p the GorRE of Fnginears is SEYOUTIRY gaﬁaf
PTRGTIR, FhA wv Fhod ‘apd’procedupas to jmform Ez: He
lizag

Wg.‘, g;gﬁ?# F;ﬁzﬂ g qu ”y:gig{ﬁ“ :2 grzmth b

anuazry 01,
15 developirg a Commnitvy oeive fafety Prog-aa.

which will be presentad to the Bezicla City Coyncil en 16 Junuary

2001

The plannoa method and procedures, azugmented by risk
communicaticn techuiquaes, have proven to be an e!fective way to
comuniaueo rigk to the public.

It is anticipnted, for the work executad under the Tourtelot
projac:, tho ncthod and p:oceduros to inform :hn publia will be

Rx/rs fcr tha raurcalot Cloan Up Pro:cct; s.- rett:enco (R).

i4. Page 2: Conclusions and Recammendatioms: Ttem number 4. As
discussed, tne MSD will be paxt of the explosive safaty
gsubrisgion %o Department of Defanse Explegivaes Safety Board
(PDZSB) . The &pproval of the use of the procedure should be
provide ag soon as pessible. This will make the OE Remeval
work ¥iam, cOmmunzty Safety Plan and Contingency Action Plan
eas;er to reyiew Lif the previously reviewed and approved
p:ocedures have been provided.

Respcnscx gussticn or comment was pot provided. If the
Viawpr dxn andod to pose putiap ﬁf coument ploalo revine

a ag. 'The USACE sup cemondatl s
’ 9:4“ 41“&& madle part of ﬁzﬁ g;ﬁ;or;cplapq ‘. o8 Fh*t EM w

Page 2: Copelusiconsd and Recommendationmns: Item number 5.

3o
wmi




Based on the potentlal kick-ou:i area and area 3& aad 3kt

boundary lines, there appears tc be an overlap of MSD areas
around and overlooking Sector 2 and D-1. Szould the MSD bhe
revised ro reflect the lazge:r o the two MSD's in areas of

overlap?

Response: As previcusly discussed, to furthezr clarify the MSDs,
the single map contained in the 29 September 2000 MFR Lae bean
raplaced with three separate color-cocded maps (figure 1, 2, & 3).
The maps reflect a MED of 200 feet for both Sactora se there is
no largar MSD. The original N5D Memorapdum For Record (MFR) of
29 September 2000 hag been reviesed by adding the three figures
(see attachment (e)).

16. Page 3: Maps The MSD for the D-1 area, the westera portion
of the south valley and the northern portion ©5 the South
Valley is not clearly understood. Pleage provide the
approved MSD that should be used in these and anv other
undefined areas on the Tourtelot site.

Response: A detalled responpe has been provided under sacticn
3{c) of the 11 Dacsmbar 2000 MFR. Also sew Figures 1, 2, and 3 of

attxcshreent (@).

17. Please provide a discussion of "hazardous fragment.*®

1. What 18 & "hazardous fragment"?

2. Define what makes up a hazardous fragment?

3. How hazardous is a "hazardous fragment"?

4. How large is a "hazardous fragment"?

5. What is the potential or llkely damage to & person hit
with a “*hazardeus fragmenz="?

. At what distance from the uncontrolled detonation does
2 piece of fragment become a "non-hazerdous fragment”?

Response: A hazardous fragment is defiped by DOD 6055.5-STD as
ohe having an impact energy of 58 £fr-lb or grmater. Tha siza of
a hazardous f£ragment may be large or small. Nass and velocity
determine the energy, which in turn determines whether it ig a
hazardous fragment, or not. At velocities achieved during
detcnaticn, fragments smaller thau ¥ ocunce will not be bazerdous.

To give an idea of the othezr end of the scale, a 20 1b. bowling
ball dropped on your foot from 3 feet high will impact with 60
£t-1b of energy and thus deliver the enargy of a hazrardous
fragment. '



The damaga to a parson kit by a hazardous Eragmeant dapends upeon
the shape of the fragment, the zngle of impact, and whather it
strikes a vitel organ or mot. The 58 ft-lbs is considered by DOD
to ba an\accoptabln rigk. The number iz a rssult of injury
statigtics gathered frem WWI, WWII, and the Korean War. Thig ig

5“&&. l—d-

alse the im'.ro definition of h.a.za.rdous fragmant .

2 hazardcus fragment becomes a non-bazardous Irmgment when the
ensaIgy i* less than 58 ft-lbs, which is a function of mase and
velocity! Distance does pot enter into the oguation. See
rosponn.\:o question 12(4).

8. uhase is the likely or potential property damage that could

Nadid e e wass S=

occur frem frag within the identified MSD ané up to the
maxim;m 2ragment f1xghr_dlstance?

3uqupae: There yill pr ix be pyppesty dapage, but hew much
oe is dependan: o ‘the zo of hl dlt tiuu, size of

fragmenta, orionnﬁ#ioq of thé :9“&4 elow the Byrfage, and

o:p;z gagtor- '

18. What is the likelihood that an uncontrolled detonation will
oceur?

Raﬂpoasai Basad on professiomal judgpent, it it very unlikel
that a uninpon:ioaal da:ogapiop.will ecagcur, otherwise the U!;ZE
wouldn’t havo propesed to reduged the MED te 1/600.
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CESPE-DE - 11 December 2000

Memorandum for Record

Subject: Recommendations for Minimum Separation distances (MSD) for Teurtelot OE Removal
Action, Former Benicia arsenal.

meary: A technical evaluation of the Mast Probeble Munitions (MFM) and Minimurn Safe
Distance has been completad based on the latast availsble information, and the guidance timat
would apply if the Corps of Engineers were conducting the work as 2 Formerly Used Defense
Site (FUDS). This memorandumn updates the memorandum dated 29 Septernber 2000. Guidance

applicable to OE ramovals at FUDS sites inciudes guidance from the Depariment of Defense
(DOD), Departrment of Amny (DA). U.S. Army Corps of Engineers (USACE) and Corps
Hunteville Centee (ENC). The analysis and findings would be applicable 10 Sectors 3A and 35,
including the porential expansion are2 adjacent 1o the sectors, that were recommended for a

remove! action in ths Engineering Evaluation/Cost Analysis (EE/CA) prepared by HNC for the
FUDS program. _

‘Wa have identified the appropriats MPM and MSD for each of the work areas within Sectors 3A
and 3B that the Corps of Engineers would use if it were executing the removal action, These are
based on ap unearmad 37 MM projectle and an un-armed 60 MM Marear,

The City of Benicia is planning 10 do additional actions outside the arees recormmended for
removals in the EE/CA. These arzas do not fall within the normal Corps of Engincers OE
removal categories and the normal MSD definition process would not be applicable.

Howaver, if the removal action in the EE/CA Sector 3A or Sector 3B removal areas resylted in
finding live ordnance items at tbe edge of the planned removel areas, the normal Corps of

Engincers procedure would be to incrementally expand the removal action into the adjacent ares

untl no furthar OF itsms are locered. During the search for OE items in such an expansion area,
the MSD for the MPM in the adjasent Sector A or Sector B area would continue to be used,

The MSD for sector 3A, 3B, and the expansion area would be based on a 1 Hazardous
Fragment in 600 Square Fest MSD. In all these areas, & 200 feet are would extend outward from
the edge of intrusive work areas, (Seo map figures 1. 2, and 3)

The role of CESPK in these efforts is limited to that of providing guidance, technical reviews, site
sapport, and advice 1o the City of Benicia as described in the MOA with the City of Benicia.
Approval of work plans and the adoption of appropriste MSD will be up to the authoriries
responsible for condusting the OF removal acd approving the actions.

JTechnjcal Evaluation: In Sector 3A, a 60 MM mortar has been identified as the MPM, and
would have 2 fragmentation distance of 1080 feet. Since the munitions are not Likely to be armed,
it wonid be appropriste t0 2 1 Hazardous Fragment in 600 Square Feet MSD with & minirmm
ssparation distance of 200 feet.

The sector 3B area bas 2 37 MM projectile identified as the MPM. The 37 MM projectile has a
fragmentation distanee of 1181 feet. Since the muniton is not likely ro be armed, it would be




eppropriste to & 1 Hazardous Fragment in 600 Squers Fect MSD with 2 minimum separation
distance of 200 feet.

Based on ‘thc assumption the an OF expansion protocol were needed adjacent to seetor 3A or 3B,
and the item located ar the edge of the sector was not Jarger than a 6OMM mortar or 37MM
projeciile ‘nsed as the MPM for the sectors, 2 200 feet MSD should continaed to be used for
intrusive work in thess aress. An appropriate MSD will need 1o be caleulated for intentional
detonations. Enginesring controls can be employed during inteational detorations to reduce the

blast distance.

fo ec ations;
1
1. Pubhc safety must be a leading concem for the interested parties and the Corps of Enginoers
in proceedmg with the OE response. Public offizisls, public safety pessonnel, UXO werkers, and
public living and working near the site must be made aware of the hazards and responses being
" made 1o reduce them.

|
2. The mb.xunum fragmentation distance calculations for the 37 MM and 60 MM MPM's (if this

were 2 Corps of Engineers project) would be that of 1181 fect and 1080 fest, t\'.specuvely
Scetors 3A and 3B would bo appropriars for reduction of the MSD to a | Hazardous Fragment in
600 Sguare Feet MSD based on the MPM being unfuzed and unarmed  The reduction to 2 1
Hazardous Fragment in 600 Square Feet MSD is an increased risk to the public that must be
assumed by those cfficials approving the adoption of this reduced MSD. ,

3. We rcoommoud that the public be made aware of the (MSD) and the additional hazsrds that
they may be exposed to in the event of an unintentional detonation when using the 1 Hazardous
Fragment i in 600 Square Feet MSD.

|
4. Priorto conduc:mg OE removal actions ar this site & detajled OF Removal Work Plan will

and ba ba dausalama ad ard ammeacvsd by rha Tha wark nlam qh"
nesa to o sttvyiu, IGVAOWEU anc sytuvvvu VJ =+ uyytvyllcbb quuwiia 408 WOIR piad wiud

need to include & Community Sefety Plan that addresses issues of public safety, coordinatien,
notification and measures to deal with planned evacuations for both unintentional and intentional
.detonations. The work plan also needs to include a Contingency Action Flan 1o evaluaze the
potential for additional OE items discovered that would change the recommended MSD based on

the present MPM, and for intentional detonations.

5. If atany time 1 UXO or a larger MPM is discovered, work must be balted and norifications be
made to the appropriate authoritics, who must reevaluare the MPM, MSD and the appropriatencss
of using a§ 1 Hazardous Fragment in 600 Square feet MSD. This evaluaton process would
establish new MSD based on the new MPM. A new eveluation and approval for a 1 Hazardous
Fragrneat in 600 Square Fest MSD would nesd to be completed and be in place before eny
InaXimum fngmenz distance could be reduced.
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Edwin F. Lowry. Director
10151 Croydon Way, Suite 3
Sacramento, California 95827-2106
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February 9, 2001

Mr. Bruce Handel

Project Coordinator

United States Army Corp of Engineers
1325 J Street

Sacramento, Caiifornia 85814

Mr. Ted Splitter, P.E.

Project Coordinator
Northgate Environmental Management, Inc.

TVW M ISy iV P

850 Northgate Drive, Suite 313
San Rafael, California 94903

TOURTELOT CLEANUP PROJECT ORDNANCE AND EXPLOSIVES REMEDIATION
MINIMUM SEPARATION DISTANCE

Dear Mr. Handel and Mr. Splitter:

The purpose of this Ietter is to respond to your request to impiement the United States
Army Corps of Engineer (ACE) recommended Minimum Separation Distance (MSD) of
200 feet during ordnance and explosives (OE) remediation for the Tourtelot Cleanup

Project. It is the Department of Toxic Substances Control's (DTSC) understanding that

Granite and ACE intend to use the ACE recommended 200 foot MSD to establish an

area in which all nonessential personnel will be withdrawn for their protection in the
event of an accidental detonation during the OE remedial activities. Although some risk
remains to the surrounding people and property, it is DTSC's understanding that
Granite and the ACE are willing to appropriately address any injury or damage caused
by a detonation at the site.

DTSC initially requested the use of the maximum fragmentation distance of the most
probabie munition as the MSD for the site. The current maximum fragmentation
distance is estimated at 1,080 or 1,181 feet based on the most probabie munitions to
be found across the site. Granite and ACE have requested the MSD be based on the
calculated distance that represents the location at which fragments in flight from an
accidental detonation of the most probable munition will equal 1 hazardous fragment in
a 600 square foot area (1/600). This is approximately a 1% chance for a person six
feet tall and approximately one foot wide, standing in the open at the 1/600 MSD
distance to be hit by a hazardous fragment in the event of an accidental detonation.

ACE has advised us that tnere have been no reported accidents involving clearance
operations while empioying the 1/600 MSD. The use of the 1/600 is not normally used
for OE projects unless certain site and ordnance conditions are met. Additionally, ACE

Tho energy chellenge fazing California is real  Every Califomnian nesd's to take immaediale aztion to reduce energy consumption.
For a hist of simple ways you can reduce cemand and Cul your endrgy costs. 566 our V/eb-sito &l www.dtsc.ca gov.
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Mr. Bruce Handel
Mr. Ted Splitter
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|
goes on to stJte in writing that “The reduction to 1 hazardous fragment in 600 square
feet MSD is a risk to the public that must be assumed by those officials approving the
adoption of this reduced MSD". To date, neither Granite nor ACE have provided

sufficient supporting information to allow DTSC to fully analyze the associated risk of

the recommended 200 foot MSD. DTSC recognizes the ACE's experience with OE
safety issues, but has concerns regarding the 1% risk. Given the above, DTSC can
accept ACE's recommended 200 foot MSD, with the addition of a voluntary separation
distance (VSD) encompassing the maximum fragmentation distance for the most

WD WS (¥ AP a0

probable muniition.

DTSC believeé that the OF investigation and remediation can be protective of the local
community provided the following requirements are implemented and maintained
throughout the course of the investigation and remediation:

1. Granite will delegate safety and quality control oversight of OE investigation,
detection and remediation to ACE. Al field decisions for blow-in-place or
I ~E

storage for destruction in a chamber will remain with the ACE.

2. ACE, in their oversight capacity, will be assured by Granite that the Minimum
Separation Area Notification and Implementation Plan (MSAP) is operational
and in place according to the final approved OE Remedial Design Document

QUid J1 ) i

(RDD).

3. Ata mitl’mimum, all Defense Department Explosive Safety Board
recommendations and requirements will be implemented when performing OE

scanning and removal of OE.

4. Properly trained ACE OE experts will be present on the project site with authority
to stop \‘l»vork and/or modify procedures if site conditions dictate.

5. ACE willl monitor all field activities to provide compliance with Quality
Assurance/Quality Control plans and safety procedures. ACE will also be
authorized to randomly check the OE work through appropriate means.

|

|

6. In addition to the 200 foot MSD recommended by ACE, a VSD encompassing
the broader area of all residents, businesses and schools located within the
maximum fragmentation distance for the most probable munition, currently
1,080 and 1,181 feet, will be notified of the potential hazards associated with an
accidental detonation. The notification of all residents, businesses and schools
within the VSD will include a public meeting and notification component so
people ¢an make informed decisions on the risks posed to them by this activity.
Any residents, schools or businesses located within the VSD choosing to
temporarily withdraw, will be offered the same support services as residents,
schools|and businesses located within the 200 foot MSD.
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Anthony J. Landis, P.E.
Chief

Northern California Operations
Office of Military Facilities
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Mr. Bruce Handel
Mr. Ted Splitter
February 9, 2001
Page 3

Both the 200 foot MSD and the VSD will be implemented at any time when OE
intrusive activities are being performed. Intrusive activities include, but are not
limited to, digging to identify surface and subsurface anomalies and excavation
and grading activities in OE suspect areas.

Affected individuals within the 200 foot MSD and the VSD will be offered support
services. Procedures for implementing the withdrawal will be contained in the
MSAP approved by DTSC prior to the start of field work. At a minimum, the
MSAP will address notification, transportation, hospitality accommodations and
Issues of special needs for all affected people. The MSAP will also address
security for all homes and businesses of those affected individuals. Specific
procedures for cost reimbursement to residents for damage caused by
detonation associated with OE remediation wiii also be included in the MSAP as
part of the final OE RDD.

A separate MSD will be required for handling and treatment of explosive
concentrations of Trinitrotoluene (TNT) contaminated soils. To dale ACE has
not provided a recommended MSD. DTSC will review the proposed MSD and
associated safety procedures for TNT when Granite and ACE submit the

information in the OE RDD.

For controlled intentional detonations or controlled anomaly digs, a different MSD
than the 200 foot MSD/VSD approach identified above for accidental detonations
may be applied. This MSD would be based on the specific OF location, size and
protective measures used for the controlled detonations or anomaly digs. The
use of these types of MSDs will need to be discussed as part of the OE RDD,

If additional information or site conditions warrant changes in the above MSDs and
associated activities, they may be modified upon written approval by the DTSC. My
staff will be available to meet with you to discuss any questions you may have. Please
feel free to contact Mr. Stewart Black at (916) 255-3712.

Sincerely,

-"--4‘.‘_

- . ——

ivir. Scott Goidie, Vice President
Pacific Bay Homes

701 Southampton Road, Suite 209
Benicia, California 94510
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Ms. Heather McLaughlin
City Attorney
City of Benicia
150 East L Street
Benicia, California 94510

Mr. EdMin F. Lowry, Director
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