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This Health and Safety Pian (HASP) has been written for use by Jacobs Engineering Group (JEG)
personnel and any other individuals authorized to access areas where site control is established
for purposes of conducting or observing field work in accordance with this HASP. This HASP shall
be kept onsite during field activities and shall be reviewed and updated as necessary to reflect
current site conditions and operations. This HASP adopts the following r2gulations and procedures

with which the Site Health and Safety Coordinator (SHSC) is familiar:
» Applicable federal, state, and local regulations including those set forth in 29 CFR
1910.120, 29 CFR 1910.1200 and 29 CFR 1910.134.
* Procedures contained in the work plan for this project.
CLIENT OR OWNER: United Statas Army

PROJECT NO: 35-E356-02

PROJECT MANAGER: Francine Gordon, JEG

e OFFICE: Washington, DC
SITE NAME: Aberdeen Proving Ground, Edgewood Area (APG-EA)

‘ SITE LOCATION: Aberdeen Proving Ground, MD (Figure 1-1)

‘ DATE HEALTH AND SAFETY PLAN PREPARED: October 1992

DATE(S) OF INITIAL VISIT: To Be Determined

DATE(S) OF SITE WORK: To Be Determined
|
T—] Jacobs Engineering Group Inc.
B Washington Operations HEALTH AND SAFETY PLAN

1-1 September 1993
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2.1 PROJECT ORGANIZATION

Project Manager (PM): Francine Gordon
Task Manager (TM): Robert Paquette
Local Contact: John Wrobel
Corporate Health and Safety

Director (CHSD): Terry Briggs

Site Health and Safety

Coordinator (SHSC): George Moore
Field Team Leader: To be determined
Field Team Personnel: To be determined

2.2 FIELD TEAM PERSONNEL

The following field team personnel are qualitied per Subsection 2.4 to perform work of this
HASP.

2.2.1 Jacobs Engineering Group (JEG) Employees

Employees listed below have received 40-hour initial training, 3-day on-the-job experience, and

8-hour annual refresher training. Employees designated "SHSC" have received an additionai 8

hours of supervisor and 8 hours of instrument training, and are qualified to act as Site Health
and Safety Coordinator (SHSC) for work conducted at the level of personal protection specified

in Section 6.0. Employees designated "FA-CPR" are currently certified by the American Red

]
Cross, or equivalent, in first aid and CPR. There must be at least one SHSC and one FA-CPR
designated employee present during any task performed onsite with the potential for exposure
to safety and health hazards.
[
[
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Employee Name Office Responsibility SHSC/FA-CPR

Francine Gordon Wash.,DC Project Manager FA-CPR

FRobert Paquette Wash.,DC Task Manager FA-CPR

To Be Determined Wash.,DC Team Leader FA-CPR

To Be Determined Wash.,DC Team Leader FA-CPR

George Moore Wash.,DC SHSC SHSC/FA-CPR

To Be Determined Wash.,0DC Environmental FA-CPR
Scientist

To Be Determined Wash.,.DC Environmental FA-CPR
Scientist

To Be Determined Wash.,.DC Environmental FA-CPR
Scientist

2.2.2 Subcontractor’'s Employees

The cemert bond logging contractor's (Walenco geophysical Services) Health and Safety Pian

(Manual for Control of Radiation), NRC licer.se and the authorization of the Deputy installation

Commander are included in Appendix B.

Employee Name Employer

Responsibility SHSC/FA-CPR

To Be Determined

To Be Determined

2.3 PERSONNEL RESPONSIBILITIES

2.3.1 Project Personnel

Task Manager (TM)

« Coordinates overall pianning of wo:k.

¢ Coordinates supervision of work.

NA
NA

Jacobs Engineenng Group Inc.
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Field Team Leader (FTL) »
* Plans technical and administrative aspects of fieid work.
¢ Authorizes field team members to initiate field work.
e Supervises technical and administrative aspects of field work. »
Site Health and Safety Coordinator (SHSC)
The Site Health and Safety Coordinator (SHSC) is selected based on demonstrated experience
in conducting site safety operations tu the level of protection anticipated for the site. The o
individual is an experier.ced industrial hygienist whose primary responsibility is to o' 2rsee field
team site-specific Health and Safety Plan (HASP) compiiance. The SHSC:
¢ Implements the HASP and informs the Task Manager of any conditions or o
modifications that may be appropriate
»  Performs monitoring as required by the HASP.
e Verifies with th» Task Manager that assigned personnel have current "Fit-For-Duty”
medical authorizations and have received appropriate training.
e . Determines that equipment is used properly and is calibrated in accordance with ®
manufacturer’'s instructions or other standard protocols, and that the results ar~
properly recorded and filed.
+  Provides ongoing review of protective level needs as project work is perforined,
and informs the Task Manager of the need to upgrade/downgrade protection
levels. »
«  Corrects unsafe or potentially unsafe working conditions, or stops work in
emergencies until such conditions are corrected. Consults with Task Manager and
Project Mar.ager regaraing circumstances and conditions dictating these actions.
*  When not on site, assigns site heaith and safety responsibilities to qualified
individual. »
e  Conducts initial and daily site safety briefings.
. Insures that the hazard communication program is carried out onsita.
. Ins'ree that all “~quired safety equipment is on-site, clean and operable.
» Determines and posts the locations of medical facilities, telephone numbers of
emergency personnel, and arranges emergency transportation to medical facilities »
as required.
*  Conducts preliminary site survey to detect the presence of any obvious h-~ards.
»
g Jacobs Engineering Group Inc.
iﬁ Washington Operations HEALTH AND SAFETY PLAN
2-3 September 1993
»
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. Conducts on-site air monitoring and assists independent testing laboratories when
laboratory personnel are on-site.

* Notifies appropriate emergency personnel in the event of an accident, fire or
explosion,

. Has the authority to cease any operations not in compliance with the health and
safety plan, which threaten the health or safety of on-site personnel or the general
public, or which may cause significant impact to the environment.

. Completes and submits recordkeeping forms per this HASP and corporate SOPs.

Field Team Members

The field team includes those project personnel who have the potential to be exposed to
hazardous or toxic substances or environments during the course of field activities. Each

member of the team:

. Performs the work of this plan as directed by the FTL and SHSC.

. Signs the Plan Acceptance Form, thereby indicating that he/she has read,
understands, and will abide by the project site-specific Health and Safety Plan.

* Takes all reasonable precautions to prevent injury to himself/herself and to fellow
workers.

. Reports deviations from conditions anticipated in the safety plan and reports
accidents or unsafe conditions to the SHSC for action.

2.3.2 Line Management - Project Manager (PMj, Washington Operations Manager
(WOM)

. Provide TM with resources to execute work.

. Assure work is performed in accordance with JEG program policies and
procedures.

2.3.3 Corporate Health and Safety Professionals

Corporate Heaith and Safety Director (CHSD)

[
. Develops and implements JEG corporate Health and Safety Program.
. Reviews and approves site-sper.iic Health and Safety Plans.
. Conducts site health and safety audits.
[ ]
“j  Jacobs Engineenng Group Inc
B Washingion Operanons HEALTH AND SAFETY PLAN
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JEG Occupational Medical Consultant (OMC): 'Y

»  Prescribes and interprets results of medical examination protocols and testing for
employees who pcriicipate in the Occupational Medical Program.

¢ Provides emergency medical consultation.

»
2.4 EMPLOYEE MEDICAL SURVEILLANCE AND TRAINING
The SHSC shall authorize individuals to access areas where site control is established for
purposes of conducting field work in accordance with this HASP only if current certification »
of their medical fitness, training, and respirator fit test are in accordance with 29 CFR
1910.120
2.5 COMMUNICATIONS R

¢ Health and safety concerns in the field shall be brought to tne attention of the
SHSC first.

*  Health and safety concerns in the field which the SHSC is unable to address
satisfactorily shall be brought to the attention of the CHSD.

« In the event of an accidental incident or emergency, notify responsible personnel
per Subsection 10.6 of this HASP.

2.5.1 Hazard Communication

»
To satisfy the training and hazard communication requirements of applicable federal and
state regulations, field team members shall be provided a copy of this HASP and agree to
abide by it by signing Attachment 1.
>
2.5.2 Employee Health and Safety Briefing
The SHSC shall conduct a health and safety briefing prior to authorizing individuals access
to areas where site control is established. The SHSC shall document attendance and the
topics discussed, including at least the foliowing: ’
*  Work plan and individual assignments.
»

T Jacobs Engineering Group Inc.
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e Potential hazards of the work to be performed (Section 3.0 and Attachments 5 and [ ]

7).
e  Site controls and air monitoring action levels that will be in effect onsite. *
. Personal protective equipment to be used.
e Communication procedures, including evacuation/emergency signals.

»
e Emergency response/contingency plan and rescue operations.
2.5.3 Daily Meetings
»
The SHSC shall conduct daily health and safety meetings prior to authorization being
given by the FTL for field team personnel to perform field work. The SHSC shall
document attendance and the topics discussed, including at least the following:
»

*  Any potential hazards of the work to be performed not discussed previously.

. Discussion and resolution of any health and safety concerns or problems since the
previous meeting.

®
]
]
]
Jacobs Engineering Group Inc.
Washington Operations HEALTH AND SAFETY PLAN
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3.1 SITE ACCESS AND DESCRIPTION 4

By land: Land access to APG-EA is via the Maryland Highway 24 exit from Interstate 95.
Continue east on Highway 24 to the main gate. Figures 3-1 and 3-2 provide the location
of the Canal Creek Area in relation to the APG-EA Main Gate. L

By air: All sites accessible by air.
By Water: Restricted. ®

APG-EA is located in southern Harford and southeastern Baltimore counties of Maryland,
near the head of the Chesapeake Bay. APG-EA is drained by eight rivers, including the
Bush and Gunpowder Rivers. The climate at APG-EA is moderated by its proximity to the »
Chesapeake Bay and the Atlantic Ocean. Winters are generally milder than in the inland
areas. The area receives approximately 45 inches of rain per year, with maximum
precipitation in August and minimum precipitation in October. The mean daily
e temperatures range from 34° F in winter to 75° F in summer. Summer temperatures [ ‘
exceeding 90° F (with high humidity) are common.

3.1.1 Historical Background

APG-EA was established in 1917 as the Ordnance Proving Ground and designated a

formal military post in 1919 (McMaster 1981). Testing of ammunition and materiel and

operation of training schools began in 1918. Prior to World War Il, activities at APG-EA

were characterized by intense research and development, and large-scale testing of a [ ]
wide variety of munitions, weapons, and materiel. Just before and during World War Il

the pace of weapons, munitions, and materiel testing increased greatly. During the war,

personnel strength at the installation exceeded 30,000. Similar but smaller-scale increases

in munitions and materiel development and testing activities at APG-EA were experienced »

during the Korean and Vietnam confiicts.

Jacobs Engineering Group inc.
@ Washington Operations HEALTH AND SAFETY PLAN
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Throughout its history, APG-EA’s primary mission has been and continues to be the testing
and development of weapons, munitions, vehicles, and support materiel relevant to military

operations.
3.1.2 Specific Investigation Sites
This HASP addresses field activities related to groundwater sampling in the Canal Creek

area. The specific investigation sites are described in the Canal Creek RCRA Facilities
Assessment and the Program Development Report for the Canal Creek Area of APG-EA.

3.2 CHEMICAL HAZARDS AND CONTROL

Hazardous chemical substances at the site(s) which may pose an occupational health
threat are identified in Table 3-1 under Subsection 3.2.1. Generic chemical hazard profiles
of these substances by groups (e.g., metals, corrosives, petroleum based hydrocarbons,
and spent ordnance residues) are provided as Attachment 6 to this HASP. More detailed
MSDS information for the specific chemical substances discussed in the profiles is also
provided as Attachment 6 to this HASP. Table 3-2 identifies the symptoms and effects of
overexposure 0 the groundwater contaminants.

3.2.1 Hazardous Chemical Substances of Occupational Health Concern

Table 3-1 identifies contaminants that may pose an occupational health threat. For each
contaminant identified, the following information is summarized for quick reference:

*  Highest value noted in historical groundwater data.
*  Applicabie allowable exposure limits.
. lonization Potential (IP).

Exposure limits and ionization potentials were obtained from a variety of sources including:
¢ NIOSH publications.
. Dangerous Properties of Industrial Chemicals.
*  Chemical dictionaries; and
«  American Conference of Governmental industrial Hygienists publications.

"

Jacobs Engineering Group Inc.
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Table 3-1 »
Contaminants Identified in Historical Groundwater Data
Highest Value in Exposure lonization
Contaminant Groundwater Limit* Potential
{ppb) (PEL or TLV) (Ev) »
Benzaldehyde ' 50.00
Benzene 386.00 1 9.24
Benzoic Acid 6,190.00
Benzothiazole' 51.50
Benzyl Alcohol 7.08 ’
bis-(2-Chloroethyl) ether 6.40
Bromine 2,000.00 0.1 10.55
4-Bromofluorobenzene 150.00
Bromodichloromethane 2.50 ®
Bromoform 1.73 0.5 10.48
Butylbenzyl phthalate 100.00
Carbon tetrachloride 20,000.00 2 11.47
] Carbon disulfide 170.00 1 10.08 'Y
Chlorine 977.000.00 0.5 11.48
Chlorobenzene 192.00 75 9.07
Chiorosthane 153.00 1000
Chloroform 82.10 2 11.42
Chloromethane 1.34 ’
cis -1,3-Dichloropropylene 217
cis -1,2-Dichloroethyiene 3,000.00
Cyclohexane 18.00 300 9.88
Cyclohexene oxide 2.00 ’
1,2-Dichlorobenzene 43.40 50 9.06
1,3-Dichlorobenzene 0.732
1,4-Dichlorobenzene 47.20 75 8.98
1,2-Dichloroethane 2,010.00 10 »
1,1-Dichloroethylene 1,406.00 200
1,2-Dichloroethylene 971.00 5 9.65
2.4-Dichlorophenoxyacetic acid 2.46 10 mg/m®
]
I Jacobs Engineering Group Inc.
@ Washington Operations HEALTH AND SAFETY PLAN
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Table 3-1 (Continued)

Contaminants ldentified in Historical Groundwater Data

Highest Value in Exposure lonization
Contaminant Groundwater Limit™* Potential
(ppb) (PEL or TLV) (Ev)

cis-1,3-Dichloropropyiene 3.00

1.3-Dimethylbenzene 3.00

Dimethy! methylphosphonate’ 105.00

Diisopropyl methylphosphonate’ 172.00

Dithiane’ 8,400.00

2,6-DNT 2.26 1.5 mg/m*

2-Ethyi- 1-hexanol 3.00

2-Ethylhexanoic acid 8.00

Ethylbenzene 133 100 8.76
Fluorine 1,052.00 0.10 15.70
2-Fluorophenol 10.00

Hexachloroethane 2.57 1 11.22
Hydrochloric acid - 7 mg/re® 12.74
4-Hydroloxy-3-methyoxybenzaideheyde 30.00

Lead 41.00 0.10 mg/m®

Mercury 3.03 0.01 mg/m®
Methylphosphonic acid 1,390.00

Mathyl isobiutyl ketone 100.00

Methyl ethyl ketone 12.00 200 9.54
Methylene chloride 143.00 500 11.32
2-Methyinaphthalene 413

2-Methyiphenol 13.40 5

Nitrobenzene 200.00 1 9.92
1,4-Oxathiane’ 720.00

p-chloraphenylmethyl sulfide’ 22.00

Pentachloroethane 40.00 5

Phenol 25.10 5 8.50

Jacobs Engineering Group Inc.
Washington Operations HEALTH AND SAFETY PLAN
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Table 3-1 (Continued)
Contaminants ldentified in Historical Groundwater Data
Highest Vaiue in Exposure lonization
Contaminant Rroundwater Limit Potential ’
(ppb) (PEL or TLV) (Ev)
2-Propanol 200.00 400 10.10
Naphthalene 14.70 10 8.12
Nickel 1 mg/m? »
Nitric Acid " 5 mg/m® 11.95
RDX 1.18
Sodium hydroxide - 2 mg/m*
Sulfuric acid - 1 mg/m®
1,2,3-Trichlorobenzene 18.50 5 ’
Tetrachloroethylene 4,720.00 25 9.32
Thiodiglycol 110,000.00
2,46-TNT 2,94 0.5 mg/m’ 10.59
L Toluene 17,800.00 100 8.82 »
trans-1,3-Dichloropropylene 0.845
trans-1,2-Dichloroethylene 100.00 200 9.65
2.4,5-Tribromophenol 30.00
2,4.6-Tribromophenol 50.00 »
1.2.4-Trichlorobenzene 6.94 5
Trichlorofituoromethane 210 1,000
1.1,1-Trichioroethane 106.00 350
1,1,2-Trichloroethane 106.00 10 11.00 »
Trichloroethylene 8,710.00 25 9.45
Vinyt chioride 248.00 1 9.99
Xylene 19,400.00 100 8.44-8.56
* Chemical agent degradation product
** Sample preservative ]
***PPM except where noted
]
Jacobs Engineering Group Inc.
@ Washington Operations HEALTH AND SAFETY PLAN
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Table 3-2

Symptoms and Effects of Groundwater Contaminants

CONTAMINANT

SYMPTOMS AND EFFECTS

Benzaldehyde

Benzene

Benzoic acid

Benzothiazole

Benzyl alcohol

bis-(2-Chloroethyl) ether

Bromine

4-Bromofluorobenzene

Bromodichloromethane

Bromoform

Butylbenzyl phthalate

Carbon tetrachloride

Carbon disulfide

An allergen; mild local anesthetic; skin irritant causing contact
dermatitis; central nervous system depressant in small doses and
convulsions in larger doses.

Narcotic; euphoria; somnolence; fatigue; nausea; giddiness;
headache; mucous membrane irritation; anorexia; bone marrow
depressant; carcinogen and human poison by inhalation and perhaps
skin contact.

Skin irritant; severe eye irritant; dyspnea; allergic dermatitis;
moderately toxic by ingestion and skin.

Poison by intraperitoneal, intravenous, and other routes.

Moderate skin and severe eye irritant; poison by ingestion;
moderately toxic by inhalation and skin contact.

Narcotic; dizziness; drowsiness; headache; nausea; mucous
membrane, eye and skin irritant; poison by inhalation, ingestion, and
skin contact; experimental carcinogen and tumorigen.

Lachrymator; dizziness; headache; cough; pulmonary edema;
abdominal pain; measles-like eruptions; depression; severe skin, eye,
mucous membrane ifritant; toxic by ingestion, inhalation and skin
contact.

Lachrymator; anesthetic; dizziness, nausea; eye and skin irritant; toxic
by inhalation, ingestion, and skin contact.

Sedation; flaccid muscle tone; ataxia; sleepiness; tremors; toxic by
inhalation and ingestion; experimental carcinogen.

Lachrymator; anesthetic; dizziness; nausea; eye and respiratory
system irritant; central nervous system depressant; toxic by ingestion
and inhalation; experimental neoplastigen.

Skin, eye, and respiratory system irritant; toxic by ingestion,
inhalation, and skin contact.

Nausea; skin and eye irritant; pupillary constriction; coma; tremors;
CNS depressant; poison by ingestion; toxic by inhalation;
experimental carcinogen, neoplastigen, tumorigen, teratogen.

Skin burns; dermatitis; dizziness: headache; fatigue; psychosis;
Parkinson-like symptoms; ocular changes; gastritis; poison by
ingestion and toxic by inhalation.

Jacobs Engineening Group Inc.

Washington Operations
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Table 3-2

Symptoms and Effects of Groundwater Contaminants (Continued)

CONTAMINANT

SYMPTOMS AND EFFECTS

Chlorine

Chlorobenzene

Chioroethane

Chloroform

Chloromethane

p-Chiorophenyimethy! sulfide

Cyclohexane

Cyclohexene oxide

cis-1,2-Dichchloroethylene

1.2-Dichiorobenzene

1.3-Dichlorobenzene

1,4-Dichlorobenzene

1,2-Dichloroethane

1,1-Dichloroethylene

Strong irttant to eyes, mucous membranes, skin, and respiratory
system; pulmonary edema; cough; lachrymator; nausea, dizziness;
toxic by inhalation.

Irritant to skin, eyes, respiratory system; drowsiness; incoordination;
narcotic; poison by ingestion; experimental teratogen.

Irritant to skin, eyes and respiratory system; sleepiness; excitement;
puimonary edema; toxic by inhalation, ingestion, and skin contact

Hallucinations; nausea; fatigue; disorientation; headache; skin and
eye irritant; anesthetic; poison by ingestion and inhalation; suspected
carcinogen

Nausea; convuisions; narcotic; mild irritant; dizzingss; incoordination;
diplopia; confusion; drowsiness; miidly toxic; experimental teratogen.

Evye irritant; poison by ingestion; toxic by skin contact.

lrritant to eyes and respiratory; system; dermatitis: drowsiness;
narcotic; coma; toxic by ingestion and inhalation.

Eye, skin and respiratory system irritant; drowsiness; toxic by
ingestion, skin contact, and inhalation; experimental tumongen.

Narcotic; mild irritant; mildly toxic by inhalation and ingestion.

Eye, skin and mucous membrane irritant; poison by ingestion and
intervenous; toxic by inhalation; suspected carcinogen.

Eye, skin and respiratory system irritant; systemic effects by
ingestion; poison by ingestion; toxic by inhalation; mutagen.

Eye, skin and respiratory system irritant; systemic effects by
ingestion; decreased motility/constipation; changes periorbital
swelling; profuse rhinitis; nausea; anorexia; jaundice; cirrhosis; poison
by unspecified route; toxic by inhalation; mutagen.

Flaccid paralysis, somnolence; cough, jaundice; nausea;
hypermotility; diarrhea; stomach ulcers/bleeding; changes in heart
rate; cyanosis, coma; poison by ingestion; toxic by inhalation and
skin.

Anesthetic; liver and kidney changes; poison by inhalation and
ingestion.

m Jacobs Engineering Group Inc.
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Table 3-2

Symptioms and Effects of Groundwater Contaminants (Continued)

CONTAMINANT

SYMPTOMS AND EFFECTS

1,2-Dichiorosthylene

trans-1,2-Dichicroethylene

2,4-Dichlorophenoxyacetic acid

cis-1,3-Dichloropropytens

trans-1,3-Dichloropropylene

1,3-Dimethylbenzene

Dimethyl methyiphosphonate
Diisopropyl methylphosphonate

Dithiane

2.6-Dinitrotoluene
2-Ethyl-1-hexanol
2-Ethylhexanoic acid

Ethylbenzene

Fluorine

2-Fluorophenol

Hexachioroethane

Hydrochloric acid

4-Hydroxy-3-methoxybenzaidehyde

Narcotic; irritant to eyes and respiratcry system: liver and kidney
damage: toxic by inhalation and ingestion; suspected carcinogen.

Irritant to eyes and respiratory system; central nervous system
depressant; toxic by ingestion and inhalation.

Skin and severe eye irritant; nausea; somnolence; convulsions; coma;

poison by ingestion; toxic by skin contact.

Anesthetic. narcotic; skin and eye irritant; toxic by ingestion and skin

contact.
Skin and eye irritant; toxic by ingestion and inhalation.

Savere eye and skin irritart; ataxia; irritability; changes in motor
activity; toxic by inhalation, ingestion, and skin contact.

Suspected carcinogen.
Moderately toxic by ingestion.

Irritant to mMucous membranes and respiratory system; tremors;
ataxia; dyspnea, toxic by inhalation and ingestion.

Skin irritant; anoxia; cyanosis; anemia; jaundice; poison by ingestion.

Sevcre eye and moderate skin irritant; toxic by ingestion, skin, routes.

Skin and severe eye irntant; toxic by skin and ingestion.

Eye and skin irritant; eye, sleep and nulmcnary changes; toxic by
ingestion inhalation, and skin.

Severe irritant to skin, eyes and mucous membranes: pulmonary
edema; laryngeal and broncnial spasms; poiscr gas; toxic by
inhalation.

Irritant to skin, eyes and respiratory system; dyspnea; toxic by
inhalation, ingestion and skin contact.

Eye irritant; liver damage; toxic by ingestion.

Highly corrosive irritant to skin. eyes, and mucous membranes;
poison; toxic by inhalation and ingestion.

Skin nd severe eye, mucous membrane and respiratory system
irritant; anesthatic; toxic by inhalation, ingestion and skin contact.

Washington Operations
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Table 3-2

Symptoms and Effects of Groundwater Contaminants (Continued)

CONTAMINANT

SYMPTOMS AND EFFECTS

Lead

Methy! ethyl ketone

Methyl isobutyl ketone

Methylphosphonic acid

Methylene ctloride

2-Methylnapthalene

2-Methyiphenol

Naphthalene

Nitric acid

Nitrobenzene

1,4-Oxathiane

Pentachioroethane

Phenol

2-Propanol

Lo: s of appetite; anemia; malaise; insomnia; gingival lead line; eye
irmant; headache; irritability; constipation; muscle/joint pains; tremors;
flaccid paralysis without anesthesia; hallucinations; hypotension;
distorted perceptions; muscle weakness; gastritis; liver damage,
cerebral edema; poison by ingestion; toxic by inhalation; suspected
carcinogen.

Irritant to eyes, nose, and respiratory system; headache; dizziness;
nausea; toxic by ingestion, inhalation, and skin ccntact.

Eye and mucous membrane irritant; headaci>:; narcotic; nausea;
dermatitis; coma; toxic by ingestion and inhalation.

Eye and skin irritant; toxic by ingestion and inhalation.

Fatigue. weakness; sleepiness; lightheadedness; limb numbness:
nausea, skin and eye irritant; toxic by inhalation, ingestion. and skin
contact; suspected carcinogen.

Irritant to eyes, skin, and respiratory system; toxic by ingestion.

Skin, eye and respiratory system irritant; confusion: depression;
respiratory failure; dyspnea.

Skin and eyse irritant; headache; confusion; excitement; malaise:
nausea; abdominal pain; profuse sweating; jaundice; hemoglobinuna;
kidney failure; poison by ingestion; toxic by skin contact and
inhalation.

Corrosive to skin, eyes, mucous membranes and teeth; delayed
puimonary edema; pneumonitis and bronchitis; poison by ingestion:
toxic by inhalation and skin contact.

Anasthetic; respiratory stimulant; vascular changes; anoxia; trritant to
ayes and skin; anemia; toxic by ingestion, inhalation, and skin
contact.

Skin and eye irritant; toxic by ingestion and inhalation.

Nausea; abdominal pain; tremors; jaundice; irritant; dermatitis; poison
by inhalation; toxic by ingestion.

Severe eye and skin irritant; corrosion of mucous membranes;
anorexia; weakness; muscle pain; dark urine; cyanosis; ochronosis:
tremors; convulsions, twitches; poison by ingestion; toxic by
inhalation.

Irritant to eyes, nose, throat; drowsiness; dizziness; headache dry
skin; toxic by inhalation, skin contact; ingestion.

f J! Jacobs Engineering Group inc.
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Table 3-2

Symptoms and Effects of Groundwater Contaminants (Continued)

CONTAMINANT

SYMPTOMS AND EFFECTS

RDX

Sodium hydroxide

Sulfuric acid

Tetrachloroethylene

Thiodiglycol

2,4.6-TNT

Toluene

2.4.5-Tribromophenol

2.4,6-Tribromophenol

1,2.3-Trichlorbenzene
1.2,4-Tnchlorbenzene

1,1.1-Trichloroethane

1,1.2-Trichloroethane

Corrosive to skin, eyes, and mucous membranes; cantral nervous
system stimulant; muscle twitching; seizures; poison by ingestion;
toxic by inhalation and skin contact.

Corrosive to eyes, skin, mucous membranes; pneumonitis: temporary
loss of hair; toxic by ingestion and inhalation;

Corrosive to eyes, skin, mucous membranes and teeth; throat irritant;
pulmonary edema and bronchitis; tracheobronchitis; conjunctivitis;
emphysema; poison by ingestion and toxic by inhalation.

Irritant to eyes, nose, throat; nausea, vertigo; dizziness; incoherence;
headache; somnolence; skin erythema, flushed face and neck; toxic
py inhalation.

Skin and eye irritant; toxic by ingestion

Jaundice; cyanosis; sneezing; sore throat; peripheral neuropathy:;
muscle pain; dermal sensitizer; anemia; leukocytosis; cardiac
irregulanties; toxic by ingestion, inhalation, and skin contact.

Eye irritant; fatigue; weakness; euphoria; confusion; dizziness;
headache; dilated pupils; lacrimation; nervousness; muscle fatigue:
insomnia; paresthesia; dermatitis; toxic by inhalation and skin contact.

Strong eye. skin, and mucous membrane and respiratory system
irritant; poison by ingestion; toxic by inhalation; dermally absorbed.

Strong eys, skin, and mucous membrane and respiratory system
irritant; poison by ingestion; toxic by inhalation; dermally absorbed.

Skin and eye irritant; toxic by ingestion and inhalation.
Skin and eye irritant; toxic by ingestion and inhalation.

Conjunctivitis; hallucinations; decreased motor activity; suphoria;
irritability; aggression; diarrhea: hypermotility; nausea; proarrhythmic
sensitizer to epinephrine; cardiac arrest; skin and severe eye irritant;
toxic by ingaestion, skin contact and inhalation.

Irritant to eyes, nose, skin, and lungs; central nervous system
depressant; narcotic; poison by ingestion; toxic by inhalation and skin
contact; experimental carcinogen.

Tnchlorofluoromethane Conjunctivitis; fibrosing alveolitis; narcosis; anesthetic; liver changes;
poison by inhalation.
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Table 3-2 )
Symptoms and Effects of Groundwater Contaminants (Continued)

CONTAMINANT SYMPTOMS AND EFFECTS

Trichloroethylene Headache; vertigo; disturbed vision; tremors; jaundice; hallucinations;
somnolence; nausea; eye and skin irmtant; cardiac arrhythmia;
narcotic and anesthetic; paresthesia; toxic by ingestion, skin contact,
and inhalation; experimental carcinogen.

Vinyl Chioride Severa irritant to skin, eyes, and mucous membranes; weakness;
abdominal pain; gastrointestinal bieeding; hepatomegaly; cyanosis:
anesthetic; poison by inhalation and toxic by ingestion and skin
contact; experimental carcinogen. ]

Xylene Skin, nose, throat, and severe eye irritant; dizziness; excitement;
drowsiness; incoherence; staggering gait; comeal vacuolization;
anorexia; nausea, abdominal pain; toxic by ingestion, inhalation, and
skin contact.

Jacobs Engineening Group Inc. [ ]
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3.3 DETAILED BIOLOGICAL AND PHYSICAL HAZARDS AND CONTROLS »

This section discusses the hazards that may be present on site, the procedures to avoid

exposures, the symptoms associated with each hazard, and the appropriate first aid

treatment. These hazards include temperature extremes, sharp objects, poisonous plants, »
insects, snakes, slipping, tripping and falling, and chemical agents such as nerve agents,

blood agents, choking agents, incapacitating agents, irritant or riot control agents, vomiting

agents and blistering agents.

3.3.1 Temperature Extremes

3.3.1.1 Heat Stress. The most common type of heat-related hazard that affects

all field personnel is heat stress. Under this condition, the body’s physiological »
processes fail to maintain a normal body temperature because of excessive heat.

A number of physical reactions can occur from this condition ranging from mild

reaction such as fatigue, irritability, anxiety, and decreased concentration, dexterity,

or movement, to a severe reaction which may be fatal. The following are » ‘

examples of heat-related stress that may be encountered.

Heat Rash: caused by continuous exposure to heat and humid air and
aggravated by chaffing clothes. Symptoms include a decreased ability to tolerate »
heat.

Heat Cramps: caused by profuse perspiration with inadequate fluid intake and
chemical replacement (especially electrolytes). Signs: muscle spasms and pain in »

the extremities and abdomen.

Heat Exhaustion: caused by increased stress on various organs to meet
increased demands to cool the body. Signs: shallow breathing; pale, cool, moist »

skin; protuse sweating; dizziness and lassitude.

Jacobs Engineering Group Inc. »
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Heat Stroke: life threatening; the most severe form of heat stress and is life

threatening. Body must be cooled immediately to prevent severe injury and/or

death. Signs and symptoms are: red, hot, dry skin, no perspiration; nausea;

dizziness and confusion; strong, rapid pulse; coma. If an individual exhibits the

above heat-related symptoms, immediately call military 17 or commercial 676-0960

and treat for heat stress as indicated on next page.

Heat Stress Avoidance Procedures:

Below are the preventive measures that will be followed to avoid heat stress

related illnesses.

Workers will be encouraged to drink 18 ounces of water before
beginning work, such as in th¢ morning or after lunch. Provide
disposable, 4-ounce cups, and water that is maintained at 50-60 degrees
F. Urge workers to drink 1-2 of these cups of water every 20 minutes
for a tota! of 1-2 gallons per day. Provide a cool, preferably air
conaitioned area for rest breaks. Since alcohol and coffee are diuretics,
the use of alcohol in non-working hours will be discouraged as will the
intake of coffee during working hours.

Workers will be monitored for signs of heat stress.

Workers will be acclimated to site work conditions by slowly increasing
workloads, i.e., do not begin site work activities with extremely
demanding activities.

To the extent possible, in hot weather, field activities will be conducted in
the early morning or evening.

Adequate shelter will be available to protect personnel against heat, as
well as rain, cold, or snow, all of which can decrease physical efficiency
and increase the probability of both heat and cold stress.

Good personal hygiene standards will be maintained by frequent
changes of c'nthing and showering. Clothing will be permitted to dry
during rest periods. Persons who notice skin problems should
immediately consult medical personnel.

J
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Heat Stress Monitoring

Heat stress monitoring will be initiated when the ambient air temperature reaches
70° F and work activities require the use of impermeable personal protective
equipment. Workers who are acclimatized to hot conditions, or who are engaged
in less physically strenuous tasks may be less susceptible to heat reiated stresses.
As a precaution, all workers will be routinely monitored for heat stress. (For a
more detailed discussion of heat stress monitoring requirements, refer to Appendix
B, Altachment 7.)

Heat Stress monitoring will be initiated by the SHSC in the following way:

¢ Obtain body temperature using an oral thermometer. Temperatures
should be taken at each break before individual drinks any fluid or when
heat-related symptoms are noticed or suspected. The thermometer
should be placed under the tongue for 3 minutes.

—  If the oral temperature exceeds 99.6° F, reduce the next work
cycle by 1/3 without changing the length of the rest period.

— If the oral temperature exceeds 99.6° F at the beginning of the
next rest period, decrease the time in the following work cycle by
1/3.

— Do not permit a worker to wear a semi-permeable or impermeable
garment when oral temperature exceeds 100.6° F.

* Obtain heart rate by counting the radial puise during a 30-second or 1-
minute period as early as possible in the rest period.

— I the heart rate exceeds 110 beats per minute at the beginning of
the rest period, shorten the time of the next work cycle by 1/3
without changing the rest period.

— If the heart rate still exceeds 100 beats per minute at the beginning
of the next rest period, shorten the time of the next work cycle by
1/3.

¢ Obtain a rough estimate of body water loss by weighing individuals on
a scale accurate to +/- 0.25 pound at the beginning and end of each
work day to see if sufficient fluids are being taken in to prevent
dehydration. Weights should be taken while the individuals wear similar
clothing. The body water loss should not exceed 1.5 percent of total
body weight loss during the work day.

JE
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First Aid For Heat Stress

First Aid procedures for heat cramps and heat exhaustion include:

¢ get person out of heat and into a cooler place;

« put victim in the shock position and remove or loosen clothing; treat for
shock, if necessary;

» if the victim is fully conscious and can tolerate it, give the victim one-half
glass of water to drink every 15 minutes;

« call military 17 or commercial 676-0960.

Heat stroke is a life-threatening situation. First aid is to get the person out of the

heat, call Military 17 or commercial 676-0960, immerse the victim in a cool bath,
and treat for shock.

3.3.1.2 Cold Stress. JEG personnel will be instructed on the signs and
symptoms of cold stress and on the methods of preventing cold-related disorders.

¢ The two major cold-related disorders are frostbite and hypothermia. The general
symptoms are indicated below:

Frostbite: Sudden blanching of the skin progressing to skin with a waxy or white
appearance which is firm to the touch, but the tissue beneath the skin is resilient. >

Hypothermia: The symptcms of systemic hypothermia are usually exhibited in five
stages as follows:

1. Shivering;

2. Apathy, listlessness, drowsiness, and (sometimes) rapid cooling of the body to
less than 95° F;

3. Unconsciousness, glassy stare, slow pulse, and slow respiratory rate;
4. Freezing of the extremities; and »
5. Death.

Jacobs Engineering Group inc. »
Washington Operations HEALTH AND SAFETY PLAN
3‘1 7 September 1993




Canal Creek Area, APG-EA, Maryland

Groundwater Monitonng Plan, Volume i

JEG personnel will watch for signs of frostbite and hypothermia in themselves and other
field team members. |f temperatures drop below 20° F, as measured by the wind chill
index, field personnel will be required to wear thermal clothing. Field activities will be
curtailed if the equivalent wind chill temperature, as shown on the Wind Chill Chart (Figure
3-3) page, is below 0° F, unless the activity is of an emergency nature.

3.3.2 Sharp Objects

Sharp Objects Avoidance Procedures

Awareness of site surroundings is the best procedure for avoiding sharp objects. To
reduce the risk, steel toe/shank boots will be worn by all field personnel and observers.

First Aid For Sharp Objects

Accidents involving sharp objects usually result in bleeding injuries. First Aid procedures

for bleeding injuries include direct pressure and elevation of the wound. If this technique
does not stop the bleeding, apply pressure to the pressure points and transport individual

to the appropriate medical facility for treatment. If the injury is life-threatening, call military
17 or commercial 676-0960.

3.3.3 Poisonous Plants

Poisonous Plant Avoidance Procedures

Poison ivy, poison oak, and poison sumac are identified by three or five leaves radiating
from a stem. Poison ivy is a vine, while oak and sumac are bush-like. The plant tissues
have an oleoresin which is active in live, dead and dried parts. The oleoresin may be

carried via smoke, dust, contaminated clothing, and animal hair.

Jacobs Engineering Group inc.
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v Figure 3-3 WINDCHILL CHART
[ ]
- Actual Thermometer Reading (F)
50 ") 30 20 10 0 -10 -20 -0 -0 ’
Wind speed in mph Equivalent Temperature (F)
calm 50 40 30 20 10 [ - 10 -30 - 40
S 48 37 27 16 6 ~5 -15 -36 - 47
10 40 28 16 4 -9 »
15 36 22 8 -5 -18 -36 -45
20 32 18 4 -10 - 25 -39 -53
25 30 16 0 -15 -29 -44 -59 -74 -88 - 104
30 28 13 -2 -18 -3 -48 -63 -7 -9 -109 [ ]
35 7 1" -4 -20 -35 -48 - 67 -82 -98 -113
40 26 10 -6 -21 -37 -53 -69 -85 - 100 -116
Over 40 mph Little Danger Increasing Danger Great Danger
¢ (Wtie added effect) (Yor property ciothed person) (Danger from freezing of exposed flesh) . ﬂ
[
»
®
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First Aid For Poisonous Plants [ ]

Signs and symptoms include redness, swelling, and sometimes intense itching. Blisters
form during the subsequent 24 hours. Crusting and scaling occurs within a few days. In
the absence of complications, healing is complete in about ten days. Wash any exposed (]

skin with a mild soap and water, but do not scrub the area.

3.3.4 Insects and Ticks

Ants, Bees, Wasps and Hornets

Stings of these insects are responsible for more deaths in the United States than bites and

stings of all other venomous creatures. This is due to sensitization by the victim to the [
venom from repeated stings, which can result in anaphylactic reactions. The stinger may

remain in the skin and shouid be removed by teasing or scraping rather than pulling. An

ice cube placed over the sting will reduce pain. An analgesic-corticosteroid lotion is often

useful. People with known hypersensitivity to such stings should carry a kit containing an » ‘

antihistamine and epinephrine.

Ticks and Tickborne Diseases

Lyme Disease and Rocky Mountain Spotted Fever:

Lyme disease is an illness caused by a bacterium which may be transmitted by the bite of

the tick Ixodes dammini, commonly referred to as the deer tick. Not all ticks are infected »
with the bacterium; however, when an infected tick bites, the bacterium is passed into the

bloodstream of the host where it multiplies. The deer tick is commonly found onsite living

in grassy and wooded areas feeding on mammals such as mice, shrews, raccoons,

opossums, deer, and humans. ®
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The iliness typically occurs in the summer and is characterized by a slowly expanding red (Y
rash that develops in a few days to a few weeks after the bite of an infected tick. This é

may be accompanied be flu-like symptoms along with headache, stiff neck, fever, muscle

aches, and/or general malaise. At this stage, treatment by a physician usually is effective.

If left alone, these early symptoms may disappear, but more serious problems may follow. ®
The most common late symptom of the unireated disease is arthritis. Other problems

which may occur include meningitis, neurological abnormalities, and cardiac abnormalities.

It is important to note that some people do not get the characteristic rash and progress

directly to the later manifestations. Treatment of later symptoms is more difficult than early ®

symptoms and is not always successful.

Rocky Mountain spotted fever disease is transmitted by the infected dog tick, Dermacentor
variabilis and is common in the eastern and southemn United States. It is important to note ®
that the dog tick is significantly larger than the deer tick, previously discussed. Nearly all
cases of rocky mountain spotted fever occur in the spring and summer, generally several
days after exposure to infected ticks. The onset of illness is abrupt, often with high fever,

'] headache, chills, and severe weakness. After the fourth day of fever, victims develop a » q
spotted pink rash, which usually starts at the hands and feet and gradually extends to most

of the body.
Tick Avoidance Procedures: ®

When in an area suspected of harboring ticks (grass, bushes, woodland) the following

precautions can minimize the chances of being bitten by a tick:

¢ Wear TYVEX suits with taped cuffs and sleeves. '
¢ Wear light colored clothing so ticks can be easily spotted.
* Wearing tick repelients may be useful.
* Inspect clothing frequently while in tick habitat. »
Jacobs Engineering Group Inc. » ‘\
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First Aid For Tick Bites: »

inspect your head and body thoroughly when you return from the field. Removat of ticks is

best accomplished using small tweezers. Do not squeeze the tick's body. Grasp it where

the mouth parts enter the skin and tug gently, but firmly, until it releases its hold on the >
skin. Save the tick in a jar labeled with the date, body location of the bite, and the place

where it may have been acquired.

Wipe the bite thoroughly with an antiseptic and seek medicai attention as soon as
possible. The various stages and symptoms of both diseases are well recognized and if
detected, can be treated with antibiotics. Early detection and treatment with antibiotics
significantly reduces the severity of both Lyme disease and Rocky Mountain spotted fever.

SPIDERS »

Almost all of the 30,000 species of spiders are venomous, but only a relatively small

number have fangs long and strong enough to penetrate the human skin. Spiders are

generally found in dark protected areas such as access ways to sanitary sewers, under »
ledges, in protective casings of monitoring wells, pump housings, buildings, portable toilets,

and manhole covers.

The black widow spider ranges in color from gray to brown to black, depending on the

species. The abdomen is shiny black with a red hourglass or red spots. Although both

male and female are venomous, only the latter has fangs large and strong enough to

penetrate the human skin. Mature females range in body length from 10 to 18 mm. The

person bitten may recall receiving a sharp, pinprick-like bite, but in some cases the bite is

so minor that it goes unnoticed. Rarely is there any local skin reaction. The initial pain is ’
sometimes followed by a dull, occasionally numbing pain in the affected extremity, and by

pain and cramps in one or several of the large body muscles. Sweating and weakness

are common, as well as varying degrees of headache and dizziness. The lymph nodes in

the region of the bite will often be tender or painful. In severe cases, there is rigidity of the »
abdominal muscles and pain in the lower back, thighs, or abdomen. There is no effective

first-aid treatment. Treat for shock and transport to the nearest medical facility.

Jacobs Engineering Group Inc. [ )
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The brown recluse or violin spider has an abdomen which ranges in color from grayish )
through orange and reddish-brown to dark brown. The back shell of the "violin" is brown

to blackish and distinct from the pale yellow to reddish-brown background of the head and

chest. This spider has 6 eyes grouped in 3 diads. Both male and female are venomous.

They average 6 to 12 mm in body length. The bite of this spider produces about the same ®
degree of pain as the sting of an ant, but sometimes the person is completely unaware of

the bite. In most cases, a localized burning sensation develops which may last for 30 to

60 minutes. The area often itches, becomes red and warm, with a small blanched area

around the immediate bite site. The reddened area enlarges and becomes nurplish during ®
the subsequent one to eight hours. A small blister forms at the bite site, increases in size

and subsequently ruptures. The whole area may become swollen and painful. Other

signs and symptoms include fever, malaise, stomach cramps, nausea and vomiting. In

severe cases, there may be breakdown of the red blood cells, renal failure, or death. All »
first aid measures should be avoided as the natural appearance of the bite is most

importa. t in determining the diagnosis. A cube of ice may be placed on the wound.

Transport to the nearest medical facility.

First Aid For Spider Bites

First Aid for spider bites includes applying ice to the bitten area and keeping that area
below the heart level to slow circulation of the venom. The individual should seek medical »
advice. If the situation appears to life threatening (onset of anaphylactic reaction), Call

mifitary 17 or commercial 676-0960 and observe victim for shock.

3.3.5 Poisonous Snakes »

Snake Avoidance Procedure

The best avoidance procedure is to be familiar with snake habitat, and observant in the »
field. Snakes can be found under debris, manhole covers, or overgrown vegetation. All
field personne! will exercise caution and maintain alertness to this hazard when in the field.

Jacobs Engineering Group Inc. »
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First Aid For Snake Bites

All reactions from snakebites are aggravated by acute fear and anxiety. The severity of
local and general reaction from poisonous snakebite depends upon the amount of venom
injected and the speed of absorption of venom into the victim’s circulation, the size of the
victim, the protection from clothing, including shoes and gioves, the speed at which

antivenom therapy can be provided, and the location of the bite.

The extremely painful characteristics of a pit viper bite (e.g., rattlesnake, copperhead)
include rapid swelling that can be identified by one or more puncture wounds created by
the fangs. The skin is usually marked ‘with general discoloration. Symptoms may include
general weaknesses, rapid pulse, nausea and vomiting, shortness of breath, dimness of

vision, and shock.

There are three objectives in the administration of first aid for snake bites. The first is to
reduce the circulation of blood through the bite area, the second is to delay the absorption
of the venom, and the third is to prevent aggravation of the local wound and to sustain

respiration.

The most important first aid step is to get the snakebite victim to medical assistance
quickly. Meanwhile:

. Keep the victim still and as calm as possible, preferably in a prone position.

. Immobilize the bitten extremity and keep it at or below heart level.
Transport the victim to the hospital. If the victim can reach medical
assistance before symptoms develop (usually 4-5 hours), no further first aid
measures need be applied.

. If mild-to-moderate symptoms develop before a hospital can be reached,
apply a constricting band 2 to 4 inches above the bite, but not around the
head, neck or trunk. The band shouid be 3/4 to 1/2 inches wide, not thin
like a rubber band. The band should be snug but loose enoug . for a finger
to be slipped undermneath. Watch for sweliing. Loosen the band if it
becomes too ‘ight, but do not remove it. Periodically check the puise in the
extremity beyond the bite to insure that the biood flow has not stopped.

Jacobs Engineering Group Inc.
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. If moderate to severe symptoms develop while still on the facility, consider
the situation 'ife-threatening and call military 17 or commercial 676-0960 for
medical assistance.

Several other factors must be considered in cases of snakebite:

. Shock. Keep the victim lying down and comfortable, and maintain his/her
body temperature.

. Breathing and heartbeat. If breathing stops, give mouth-to-mouth
resuscitation. !f breathing stops and there is no pulse, perform CPR as you
have been trained to do.

. identify the snake. If you can kill the snake without risk or delay, bring it
to the hospital for identification, but exercise extreme caution in handling the
snake.

. Cleaning the bitten area. You may wash the bitten area with soap and

water and blot it dry with sterile gauze. You may apply dressings and
bandages, but only for a short period of time.

. Medicine to relieve pain. Do not give the victim alcohol, sedatives,
aspirin, or any medicine containing aspirin. Some painkillers, however, may
be given. Consult a doctor or other medical personnel for specific
medications that may be used.

. Snakebite kits. Keep a kit accessible for all outings in primitive areas or
areas known or suspected to be snake infested.

It is not recommended that cold compresses, ice, dry ice, chemical ice packs, spray
refrigerants, or other methods of cold therapy be used in the first aid treatment of
shakebite.

3.3.6 Animal Bites

Wildlife found on the site (e.g., raccoons, skunks, foxes) usually avoid people. Unhealthy
or threatened wildlife may be aggressive. Potential hazards due to animal bites are best
controlled by cautiously entering new areas and avoiding animals whenever they are
spotted. If bitten, the victim should be transported immediately to receive proper medical
attention. The condition and behavior of the animal should be noted and reported to the
physician.

i Jacobs Engineering Group Inc.
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3.3.7 Chemical Agents

There is potential that, during the field survey, military chemical agents may be

encountered. These agents include nerve agents, blood agents, choking agents,

incapacitating agents, irritant or riot control agents, vomiting agents, and blistering agents.

All JEG personnel working at APG-EA have undergone the training provided by APG

personnel concerning military chemical agents (e.g., Toxic Aid Briefing) and are capable of

recognizing agent symptoms and performing the required first aid/self aid procedures.

Training records are maintained by the CHSD and at the home offices of the project

personnel. Should JEG personnel find containers suspected of containing chemical

agents, these areas will be evacuated immediately and Military 17 will be called. This

section describes the symptoms of agent exposure and the treatment for each agent.

3.3.7.1 Nerve Agents. Some nerve agents are Tabun (GA), Sarin (GB), Soman

(GD) and VX. These act by inhibiting cholinesterase enzymes throughout the
body. Effects of these agents vary, depending upon the form of the agent, route of
exposure, and degree of concentration. Routes of exposure can be by inhalation

or skin absorption.

Symptoms of Nerve Agent Exposure:

The symptoms associated with moderate inhalation exposure include dimming of
vision due to severe constriction of the pupils (miosis), runny nose (rhinorrhea),
and tightness in the chest. The symptoms associated with moderate skin contact
exposure copy those of inhalation with the addition of localized sweating and

muscle reaction at the site of exposure.

The symptoms associated with severe inhalation or skin contact exposure include

nausea, convuisions, and respiratory arrest.

Jacobs Engineering Group Inc.
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First Aid for Nerve Agents:

Speed in getting medical assistance is extremely important.

Don mask immediately;
Move victim to clean area;
Request medical assistance (dial military 17 or commercial 676-0960);

Remove contaminated clothing and thoroughly wash skin, using nominal
5% sodium hypochilorite (household bleach).

Monitor victim while awaiting medical support. Upon appearance oi
symptoms beyond miosis, administer the two injectors from the Nerve
Agent Antidote Kit, Mark | (atropine, small autoinjector first), holding the
injector against the thigh for at least 10 seconds. Follow immediately
with the second injector (2-PAM CL, large autoinjector) and inject in the
thigh, holding the injector against the thigh for at least 10 seconds.
Administer the antidote kit every 5 to 20 minutes, if symptoms persist or
recur, with a maximum of 3 sets. No more injections will be
administered unless advised by medical personnel. Save spent injectors
as a positive means of determining number of autoinjectors used. Used
injectors should be clipped to victim's shirt.

Administer CPR, if indicated. Mouth-to-mouth resuscitation should be
used when approved mask-bag or oxygen delivery systems are not
available. If facial contamination exists, do not use mouth-to-mouth
resuscitation.

3.3.7.2 Blood Agents. Speed in getting medical assistance is extremely
important. Some of the blood agents are hydrogen cyanide (AC) and cyanogen
chloride (CK). Primary site of action is the central nervous system, particularly the
respiratory functions, by inhibiting cytochrome oxidase and interfering with cell

utilization of oxygen. Inhalation is the usual route of entry.

Symptoms of Biood Agent Exposure:

The symptoms of moderate exposure include vertigo, nausea, and headache,
foilowed by convulsions and/or coma. At high concentrations, symptoms include

Jacobs Engineering Group Inc.
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deep, rapid breathing, violent convulsions after 15 to 20 seconds, cessation of
regular breathing within 1 minute, and termination of heart action shortly thereafter.

First Aid for Blood Agents:
Speed in getting medical assistance is extremely important.

¢ Don mask immediately;
* Move victim to clean area;
* Request medical assistance (dial military 17 or commercial 676-0960);

* Administer CPR, if indicated. Mouth-to-mouth resuscitation should be
used when approved mask-bag or oxygen delivery systems are not
available. If facial contamination exists, do not use mouth-to-mouth
resuscitation.

3.3.7.3 Choking Agents. Phosgene (CG) is the best known choking agent. It

causes irritation to the upper respiratory tract, damaging the air passages in the

lungs, and causing them to fill with liquid (pulmonary edema).

Symptoms of Choking Agent Exposure:

The symptoms of exposure to choking agents include coughing, choking, tightness
in the chest, nausea, occasional vomiting, headache, lacrimation, followed by
pulmonary edema, rapid shallow breathing, and painfui cough and cyanosis.
Symptoms may be delayed or they may occur and then disappear for up to 24
hours, and then recur as pulmonary edema develops. Seeking medical treatment

as soon as possible is essential.

First Aid for Choking Agents:

Speed in getting medical assistance is extremely important.

Jacobs Engineering Group Inc.
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Don mask immediately;

* Move victim to clean area and remove mask;

¢ Request medical assistance (dial military 17 or commercial 676-0960);
¢ Observe victim;
* Provide drainage from victim’s mouth to prevent aspiration; »

* Administer CPR, if idicated. Mouth-to-mouth resuscitation should be
used when approved mask-bag or oxygen delivery systems are not
available. !f facial contamination exists, do not use mouth-to-mouth
resuscitation.

[
3.3.7.4 Incapacitating Agents. Incapacitating agents are hallucinogens (e.g.,
BZ), that produce mental confusion and lack of coordination. These agents are
absorbed by inhalation or ingestion. Symptoms are similar to alcoholic
intoxication; therefore, a medical identification bracelet or card should be worn or »
carried to prevent misdiagnosis. Symptoms may occur for up to several hours
after exposure.
Symptoms of Exposure to Incapacitating Agents:
¢ ] ‘
Symptoms of exposure include rapid heartbeat, dizziness, vomiting, extremely dry
mouth and biurred vision.
First Aid for Incapacitating Agents: ]
* Don mask immediately;
¢ Move victim to clean area and remove mask;
* Keep victim calm; restrain if needed; »
* Request medical assistance (dial military 17 or commercial 676-0960);
¢ Observe victim and provide ventilation;
* Keep body temperature down.
[ ]
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3.3.7.5 Irritant or Riot Control Agents. These agents produce temporary effects

with no long-term damage. These are the "tear agents" such as CS and CN.
Their effect is localized, irritating the eyes and upper respiratory tract.

Symptoms of Exposure to Irritant or Riot Controi Agents: D

The primary symptom of exposu.e is tearing. Secondary exposure symptoms
include nausea and vomiting.

First Aid/Self Aid for Irritant or Riot Control Agents:
* Don mask and evacuate area;
* Once in fresh air, remove mask and flush eyes with clean water;

¢ Dial military 17 or commercial 676-0960 for medical assistance.

3.3.7.6 Vomiting Agents. Examples of vomiting agents are DM, DA and DC.

Symptoms of Exposure to Vomiting Agents: ) ‘

The primary symptom is tearing while the secondary symptom at high
concentrations is nausea and vomiting.

First Aid/Self Aid for Vomiting Agents:

* Don mask immediately-lift mask from face briefly if necessary to permit
vomiting or to drain saliva from the face;

* Remove victim from area; )
e Dial military 17 or commercial 676-0960 for medical assistance.

3.3.7.7 Blistering Agents. Symptoms of Blistering Agents:

Blistering agents (mustard, HD, H, HT, and L) cause cell damage upon contact.
Skin contact can cause effects ranging from reddening to severe blistering. The
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eye is most vulnerable to mustard either by liquid or vapor contact. Symptoms
‘ include localized reddening and gritty feeling in the eye. Long exposure to iow
concentrations or exposures to high concentrations can result in permanent eye
damage and/or blindness. Upper respiratory tract damage is caused by inhalation
of vapors or aerosol. Symptoms include respiratory distress similar to a chest

cold. Severe exposure can cause secondary infection such as bronchial

pneumonia.
First Aid for Blistering Agents:

Cell damage from blistering agents occurs within 2 minutes of exposure. It is very

important to decontaminate the exposed area immediately with soap and water

and follow with nominal 5% household bleach solution within 2 minutes. If the eye

is exposed, flush with water only. Once emergency decontamination has been [
performed, dial military 17 or commercial 676-0960 for medical assistance

3.3.8 Unexploded Ordnance

‘ It is unlikely that unexpioded ordnance (UXO) will be encountered during groundwater ’ ’
monitoring activities. (Figure 3-4 is a graphic representation of common UXQ.) Therefore,
it is assumed that UXO screening will not be necessary for this task. However, if
suspected unexploded ordnance are encountered, the area will be marked with a red flag
and will be evacuated immediately. The ficld team will dial military 17 or commercial 676-
0960 and state the nature of the emergency.

3.3.9 Slips, Trips and Falls

Avoidance Procedures

All field personnel will become familiar with the general terrain and the potential physical

hazards such as ravines, pot holes, loose gravel and/or debris that would be associated »
with the accidental risk of slips, trips, and/or falls. Siips, trips and falis may result in

bleeding injuries and/or fractures, dislocations, sprains or strains.

Jacobs Engineering Group Inc. »
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First Aid for Slips, Trips and Falls

j In the case of bleeding injuries such as abrasions, incisions, punctures, lacerations, or
avulsions, move the victim to a clean area and apply direct pressure to control bleeding. If
bleeding does not stop elevate the wound above the heart and continue applying direct >
pressure. Transport the individual to the appropriate facility for medical treatment. In

situations that are not life-threatening, transport the individual to the off post Edgewood

Health Clinic. In life-threatening situation, call military 17 or commercial 676-0960 for

medical assistance.

In the case of fractures, dislocations, sprains, control bleeding, treat for shock, and monitor
airway circulation and breathing. Transport the individual for medical treatment. In life-
threatening situations, call military 17 or commercial 676-0960 for medical assistance.

3.3.10 Noise

Noise is not expected to pose a hazard for this groundwater monitoring project. If a noisy
environment is encountered, hearing protection must be worn in areas where noise levels > ‘
are at the permissible exposure limit (PEL) of 85 dBA or greater. A good rule of thumb for
knowing when hearing protection is required is when at 3 feet apart in normal
conversation, voices must be raised to be heard. If indicated, a Type Il sound level meter
will be used to measure sound levels and verify the need for hearing protection. Hearing
protection shall be specified by the SHSC or CHSD based upon measured levels at the

site.
3.3.11 Precariously Positioned Objects

Fieid personnel shall become familiar with the general area and the potential physical

hazards which would be associated with debris or objects (e.g., drums, paliets, boards)

that may be piled or scattered around the sampling sites. If objects are stacked in an

unsafe manner, the SHSC shall notify the APG point-of-contact (POC). Field activities Y
shall not begin until APG personnel remove or restack the objects in a safe manner.
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bleeding. If bleeding does not stop elevate the wound above the heart and
continue applying direct pressure. Transport the individual to the appropriate
facility for medical treatment. In situations that are not life-threatening, transport the
individual to the off post Edgewood Health Clinic. In life-threatening situation, call
military 17 or commercial 676-0960 for medical assistance.

Figure 3-4

EXAMPLES OF COMMON UXO
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3.3.12 Utility Lines ]
Utility lines both above and below ground may pose a hazard to team f
members during field activities. Personnel must maintain a safe clearance (at

least 15 feet) from overhead utility lines at all times. ®

3.3.13 Walking and Working in Open Terrain

Field personnel shall become familiar with the general terrain of the site and

potential physical hazards (storm water management ponds, uneven terrain) .
which would be associated with accidental slips, trips, and/or falls.
. The immediate peiiod after medium and heavy rain fall is particularly
susceptible to earth movement and slides; greater caution is prudent »
during these periods.
. Be attentive where you walk since wells, pits, holes, or similar
hazards may be partially covered or visually obstructed.
. Be cautious around soil or terrain which recently may have been disturbed,
relocated, or otherwise made less stable. » ‘
. Avoid the top edges of drop-off areas whether they have been disturbed or
not.
. Travel in open terrain in the company of another person.
3.3.14 Lightning »

Electrical storms commonly occur in the APG-EA region during spring, summer and fall.

The resulting lightning poses a safety hazard to field personnel. Since the storms are

often fast moving, field personne! should watch for indications of electrical storms - »
particularly when such storms are forecast (should be covered in daily health and safety

meeting). The distance to an electrical storm can be estimated by observing the interval

between the lightning flash and the sound of thunder. Since sound travels approximately

1,100 feet per second, an interval of 5 seconds corresponds to a storm distance of ’
approximately 1 mile. [f an electrical storm is observed within 3 miles of the site, field

personnel should cease outside activities and proceed to the site office for further
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instructions. If caught in the open by an electrical storm, all personnel will immediately

seek shelter in their vehicle and proceed as above. In the event that their vehicle is

inaccessible, they will move to a topographically low area away from tall objects and

conductors (e.g., transformers, power lines, metal sheds) and wait for the storm to leave

the area.

3.4 PHYSICAL (SAFETY) HAZARDS AND CONTROLS

Hazard

The following are safety hazards both specific to this site and general to most site work.

Engineering or Administrative Controls

Flying debris/objectives

Noise > 85 dBA

Steep terrain/unstable surface
Build-up of explosive gases

Build-up of static electricity

Gas cylinders

High pressure hose rupture

Electric Shock

Suspended loads

Moving vehicles

Overhead electrical wires

Muddy work areas

Back injury
Protruding objects

Provide shielding and personal protective equipment.
Noise protection and monitoring required.

Brace and shore equipment.

Provide 20-1b A,B,C fire extinguisher, ventilation and
monitoring.

No spark sources within 50 feet of an excavation, heavy
equipment or UST removal. Ground as appropriate.

Make certain gas cylinders are properly anchored and
chained.

Check that fittings and pressurized lines are in good
repair before using. Secure all lines to prevent
whipping.

Make certain equipment is properly grounded. Do not
modify electrical wiring unless qualified to do so.

Work not permitted under suspended loads.

Backup alarm required for heavy equipment. Observer
remains in contact with operator and signals safe
backup. Personnel to wear high visibility vests and
remain outside of tuming radius.

Heavy equipment to remain at least 15 feet from
overhead powerline for powerlings of 50 kV or less. For
each kV > 50 kV increase distance by 1/2 foot.

Use wood palfets of similar devices in muddy work
areas.

Use proper lifting techniques or mechanical lifting aids.
Flag and/or pad visible objects.

Jacobs Engineering Group Inc.
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3.5 DESCRIPTION OF FIELD ACTIVITIES »

This task is designed to sample groundwater monitoring wells in the Canal Creek Area of

APG-EA. Field activities include locating the wells, purging the wells, sampling the wells,

and decontaminating the field equipment used to complete the task. The Groundwater »
Sampling and Analysis Plan for the Canal 'Creek Area details the specific pre-sampling,

sampling and post-sampling activities.
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All personnel working at APG-EA in connection with this groundwater sampling and ’
analysis project shall have received hazardous waste site worker training in accordance J
with 29 CFR 1910.120(e). This includes 40-hour initial training and annual 8-hour
refresher training as required for all site workers, as well as 8-hour supervisor/manager
training for the Project Manager, Task Manager, and SHSC. ’
Personne! training records are maintained at the offices of the various project participants.
Copies of personnel training records, verifying workers training and dates, shall be
provided to the SHSC prior to the start of the project and maintained on site at all times ’
during the project. Onsite copies shall include as a minimum the dates of initial training
and the most recent refresher training. The SHSC is responsible for ensuring that all
project personnel have received their annual training and qualify to work on the project.
]
) > (
[
»
®
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All personnel shall be included in a hazardous waste workers medical surveillance ’
program consistent with the reguiations and guidelines set forth in 29 CFR 1910.120(f) and
29 CFR 1910.134.
Personnel medical records are maintained-at the offices of the various project participants ’
or contracted medical providers. Copies of medical documentation, certifying each worker
medically qualified to wear a respirator and work with hazardous materials, shall be
provided to the SHSC prior to the start of the project. These copies shall be mainiained
onsite at all times during the project. The on-site copies shall include the date of the »
individual's last exam, a statement cenrtifying the individual medically qualified, and a
physician’s signature. The SHSC is responsibie for ensuring that all project personnel
have received their annual exam and are currently medically qualified to work on the
project. Additionally, all field personne! will have baseline cholinesterase (Category C) ®
conducted at Kirk Army Health Clinic, Edgewood Area, Building E4110.
L ®
]
»
]
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6.0 PERSONAL PROTECTIVE EQUIPMENT (PPE) Canal Creek Area, APG-EA, Maryland '
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6.1 EQUIPMENT SPECIFICATION ’
6.1.1 All Sites
Standing upwind from the well head, field team members will take PID readings at the
well head and in the breathing zone. If breathing zone PID readings are not sustained »
above background levels or if identified vapor le .cis are less than the action level sampling
activities may begin. If breathing zone readings a < sustained above background, the Site
Health and Safety Coordinator may upgrade the levels of protection until air monitoring can
be conducted to identify the contam. ant(s). Sampling activities may also be suspended in ’
selected wells until airborne contaminants are identified. Level B respiratory protection is
not anticipated during the groundwater sampling project. Table 6-1 summarizes PPE
considerations.
»
e » {
»
L
®
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Canal Creek Area, APG-EA, Maryland
4 Groundwater Monitoring Plan, Volurne IIf
Al
6.2 REASONS TO UPGRADE OR DOWNGRADE LEVEL OF PROTECTION
UPGRADE DOWNGRADE
* Request of individual performing task. ¢ New information indicating that situation is
less hazardous than originally thought.
¢ Change in work task that will increase
contract or potential contact with hazardous | * Change in site conditions that decreases the
materials. hazard.
* Occurrence or likely occurrence of gas or * Change in work task that will reduce contact
vapor emission. with hazardous materials.
* Known or suspected presence of dermal
hazards.
* Personnel air monitoring results exceed
action level for the level of protection
currently in use.
L

Jacobs Engineering Group inc.
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September 1993
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7.0 AIR MONITORING

Canal Creek Area, APG-EA, Maryland

7.1 ENVIRONMENTAL

7.1.1 Equipment Specifications

Groundwater Monitoning Plan, Volume Il

Table 7-1 Summarizes specifications for relevant monitoring equipment.

TABLE 7-1

MONITORING EQUIPMENT SPECIFICATIONS

e.g., Photovac
Microtip with
10.6eV lamp

Background (BG) Level D

>BG-5.0 ppm® Level C

>5.0 ppm® Level B’; use
colorimetric tubes to
identify contaminants;
reevaluate and either
downgrade; stop work;
or continue sampling in
Level B.

instrument Tasks Action Levels Frequency Calibration
Dust Monitor: All Dust Producing | 0-1.0 mg/m*® Level D When visible dust | Zero Daily Pre
Mini Ram Tasks, except >1.0-8.4 mg/m’*® Level C is present in and Post-Use
perimeter, or off >8.4 mg/m*™ Stop work; re-evaluate worker's
site activities breathing zone,
and at 15 minute
intervals while
elevated readings
are sustained.
Noise Level All Tasks Noise measurements are required when Initial Daily - Pre and
Meter: voice must be raised to communicate at a measurement and | Post Use.
distance of three feet or less. additional when
operations
change and noise
levels increase
above 85 dBA
Photoionization All Tasks Measurements taken in the breathing zone In the employee Daily - Pre and
Detector (PID): breathing zone at | Post Use.

the beginning of
operations and at
intervals during
sampling
activities. The
intervals wilt be
determined by the
sampling team or
when odors are
noticed

Washington Operations

BE Jacobs Engineering Group Inc.

7-1
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TABLE 7-1 (Continued)
MONITORING EQUIPMENT SPECIFICATIONS
Instrument Tasks Action Leveis Frequency Calibration
Flame All Tasks Measurerments taken in the breathing zone in the employee Daily - Pre and
lonization breathing zone at | Post Use.
Detector (FID): Background (BG) * Level D the beginning of
OVA-128 or (excluding methane) operations and at
equivalent. >BG-5.0 ppm™ Levet C intervals during
(excluding methane) sampling
>5.0 ppm*® Leve! B use activities. The
(excluding methane) colorimetric intervals will be
tubes to identify determined by the
contaminants; sampling team or
reevaluate and when odors are
either downgrade; noticed.
stop work; or
continue sampling
in Level B.
Colorimetric Alt Tasks 0-12.0 ppm®™® Level D When PID or Pump Calibration:
Tubes: e.g., >12-25 ppm®™ Level C OVA readings Daily - Pre and
methylene >25-100 ppm™ Level B exceed 5.0 ppm Post Use.
chloride, >100 ppm* Stop work; re-evaluate in the breathing
methane, zone and every
carbon 15 minutes while
tetrachloride readings are
sustained.
Colorimetric All Tasks 0-50 ppm®™ Level D When PID or Daily - Pre and
Tubes: Toluene >50-500 ppm*® Level C OVA readings Post Use.
and Xylene 500-1000 ppm*™  Level B’ exceed 5.0 ppm
>1000 ppm®™ Stop work; re-evaluate in the breathing
zone and every
15 minutes while
readings are
sustained.
Combustible All Tasks 0-10% expl Level D While working in Daily - Pre and
Gas Indicator >10-20% expl Level C a landfill Post Use.
>20% expl Stop work; re-evaluate whenever OVA
readings exceed
5.0 ppm in the
breathing zone
and every 15
minutes while
readings are
sustained.
ab = above background
‘ This HASP must be revised and approved prior to implementation of Level B work.
expl = explosive limit
Jacobs Engineening Group Inc. »
l]j Washington Operations HEALTH AND SAFETY PLAN
7-2 September 1993
®




Canal Creek Area, APG-EA, Maryland
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»
7.1.2 Calibration Specification
Table 7-2 Summarizes calibration specifications for relevant monitoring instruments.
TABLE 7-2
CALIBRATION SPECIFICATIONS
instrument Gas Span Reading Method
PID: Microtip, 10.6 eV probe 100 ppm isobutylene 98+20 55 ppm 1.5 /m reg T-tubing
0.25 l/m reg direct
tubing
)
FID: OVA -128 100 ppm methane 30+15 100 ppm 1.5 /m reg T- tubing
CGl: MSA 260, 261, 360, or 361 0.75 pentane N/A 50% LEL +5 % | 1.5 I/m reg direct tubing
LEL
® )
7.2 PERSONAL
If elevated levels of specific substances are detected using the colorimetric tubes, the
SHSC shall initiate personal air monitoring and notify the CHSD by the end of the day.
]
)
)
Jacobs Engineenng Group Inc. )
Washington Operations HEALTH AND SAFETY PLAN
7-3 September 1993
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8.0 SITE CONTROL Canal Creek Area, APG-EA, Maryland
' Groundwater Monitoring Plan, Volume i
v

8.1 SITE CONTROL PROCEDURES

+  Limit access to the sampling location(s) by cordoning off the area with “caution do
not enter" barricade tape.

*  Maintain a copy of this HASP readily available to employees who may be exposed
during this site work.

+  Establish onsite communications. These should consist of:
— Line of sight/hand signals,
— Horn, or
— Two-way radio or cellutar phone

e  Establish offsite communications.

e  Set a wind indicator to readily determine wind direction.

e  Establish and delineate contiguous work zones (exclusion (EZ], contamination
reduction [CRZ], and support [SZ]). The latter 2 zones should be upwind of the EZ
unless obstacles are such that this is not feasible.

*  Establish decontamination and waste disposal procedures.

¢ 8.2 WORK PRACTICES

* In the event that any unforeseen hazards become apparent in the field
necessitating greater precautions than what is specified in this HASP, the SHSC
shall suspend field operations until this HASP has been revised and approved
accordingly.

¢ The "buddy system” is to be used at all times.
*  Maintain copy of the site entry log (Attachment 4).

. Dust suppression methods shall be implemented when required to minimize
unwanted emissions.

¢ Personnel shall position themselves upwind of sampling locations.
e Personnel shall avoid visibly contaminated areas as much as possibie.

¢  Eating, drinking, or smoking is not permitted in exclusion or contamination
reduction zones where access is restricted.

e  SHSC shall establish areas for eating, drinking, smoking. Drinking water and cups
to be supplied in support area.

, Jacobs Engineering Group Inc.
B Washington Operations HEALTH AND SAFETY PLAN

8-1 September 1993




Canal Creek Area, APG-EA, Maryland

Groundwater Sampling and Analysis Plan, Volume i

*  Chemicals brought on site shall be stored in properly labeled containers and where [ ]
they are unlikely to be accidentally disturbed.

hdibe.

e  Site work shall be performed during daylight hours only.

e If toilet facilities are not located within a 3-minute walk from the decontamination
area, either provide a chemical toilet and hand washing facilities, or have a vehicle
available (not the emergency vehicle) for transport to nearby facilities. »

8.3 DISPOSAL OF WASTE MATERIALS GENERATED ONSITE

¢  Containerize groundwater in a dedicated tank truck or in separate 55-gallon »
drums. Label the container(s) and move it'them to the temporary staging area
specified by the APG point-of-contact (POC). Containers may not be transported
offsite for disposal until analytical resuits of collected samples have been received
and the container contents have been classified accordingly. Hazardous waste
containers shall be transported by a registered hauler to a permitted treatment,
storage, and disposal facility. Representatives from the Hazardous Waste Branch »
of the Environmental Management Division must sign hazardous waste manifests.
Solid trash and PPE which has been contaminated at concentrations sufficient to
be classified as hazardous waste shall also be disposed of as hazardous waste.

¢ Solid trash, i.e., disposable PPE and items used in the work zones which are not
contaminated at concentrations sufficient to be classified as hazardous waste, shall » ‘
be containerized and disposed of as industrial solid waste with other trash
generated onsite.

*  Decontamination water resulting from personnel and equipment decontamination
activities will initially be considered hazardous waste. Representative samples of
the water will be tested for RCRA characteristics. Upon review of sample results, »
a determination will be made by the APG POC or his designee regarding handling
and/or disposal of these wastes.

»

[

Jacobs Engineening Group Inc. »
@ Washington Operations HEALTH AND SAFETY PLAN
8-2 September 1993




9.0 DECONTAMINATION Canal Creek Area, APG-EA, Maryland

o Groundwater Monitoring Pian, Volume Il
b

9.1 DECONTAMINATION PROCEDURES
9.1.1 Samples and Equipment

The FTL verifies that equipment leaving the site is properly decontaminated according to
the procedures outlined below. Documentation of decontamination must be made in the

field log notebook that is a part of the permanent project file.

¢  Sampling Equipment: After use, decontaminate sampling equipment according to
procedures found in the Sampling and Analysis Plan. Prior to removal from  site,
thoroughly wash the decontaminated sampling equipment with nonphosphate
detergent and rinse with water.

. Samples: Wipe exterior of sample containers to remove visible contamination.
¢  Heavy Equipment: Scrape off dirt. Steam clean.

e  Vehicles: Vehicles driven within the boundaries of the sites must be washed and
the interior vacuumed before returning the vehicle to the office, rental agency, or to
any person not named on this HASP. A commercial carwash is adequate for this
purpose. Vehicles driven in the EZ, CRZ, or used to transport contaminated

o personnel or supplies must be steam cleaned inside and outside before leaving
the CRZ.

9.1.2 Personnel
LEVEL D PPE

Wash and rinse gloves and boots with soap and water. Remove and dispose of gloves

and coveralls. Wash hands and face with soap and water.
LEVELS B and C Prce

A decontamination schematic is provided as Figure 9-1; procedural details are described

below.

Jacobs Engineering Group Inc.
m Washington Operations HEALTH AND SAFETY PLAN
9-9 September 1993




Canal Creek Area, APG-EA, Maryiand
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Figure 9-1

GROUNDWATER SAMPLING
PERSONNEL DECONTAMINATION PROCEDURE
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*These decontamination procedures will be wtilized when moving from one well zone to another within
the exclusion zone.

JFi Jacobs Engineering Group inc.
W  Washington Operations HEALTH AND SAFETY PLAN
Seprember 1963
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Canal Creek Area, APG-EA, Maryland

Groundwater Sampling and Analysis Plan, Volume Ilf

Table 9-1

Decontamination Procedures

Decontamination Station

Decontamination Activity

¥

Station 1: Equipment Drop

Deposit equipment used on-site (tools, sampling
devices and containers, monitoring instruments)
on plastic drop cioths. Segregation at the drop
reduces the possibility of cross contamination.
During hot weather operations, cool down
station may be set up within this area.

Station 2: Wash Outer Garment
and Boots

Scrub outer boots, outer gloves, and splash suit
with an aqueous solution containing a
nonphosphate detergent. Rinse using copious
amounts of water. Remove tape.

Station 3: Remove Outer Boots
and Gloves

Remove outer boots and gloves. Deposit in
plastic lined container.

Station 4: Change Cartridge or Air
Tank (Level B)

If worker leaves exclusion zone to change the
change respirator cartridge or air tank, this is
the last (Level C) step in the decontamination
procedure. Exchange air tank or respirator
cartridge, don new outer gloves and boot
covers. tape joints, and return to duty.

Station 5. Remove Boots and
Outer Garments

Boots, chemical-resistant splash suit and outer
garments are removed and deposited in
separate containers lined with plastic.

Station 6: Remove Respirator and
Inner Gloves

Respirator is removed while avoiding touching
face with inner gloves. Respirator deposited on
plastic sheets and inner gloves into lined
container.

Station 7: Personnel Wash

Hands and face are washed thoroughly.
Shower as soon as possibie.

HEALTH AND SAFETY PLAN

9-3 Septembear 1993

@ Jacobs Engineering Group Inc. »
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Canal Creek Area, APG-EA, Maryland

Groundwater Sampling and Analysis Plan, Volume !

9.1.3 Equipment and Supplies

»
Station Number Decontamination Supplies
: [
Station 1: a. Various Size Containers
b. Plastic Liners and Drop Cloths
Station 2: a. Containers (20-30 gailons)
b. Decontamination Solution (Alconox or other »
nonphosphate detergent)
c. Rinse Water
d. 2-3 Long-handled, Soft-bristied scrub brushes
Station 3: a. Containers (20-30 galions) »
Plastic Liners
Bench or stools
Station 4: a. Air tanks or masks and cartridges, depending
upon level of protection
Tape » |
Boot Covers
d. Gloves
Station 5: a. Containers (20-30 gallons)
b. Plastic liners ]
c. Bench or stools
Station 6: a. Plastic Sheets
b. Basin or bucket
c. Soap and towels »
d. Bench or stools
Station 7: a. Soap and Water
b. Tables
Wash basin or bucket »
Jacobs Engineering Group Inc.
@ Washington Operations HEALTH AND SAFETY PLAN
9-4 September 1993 .
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10.0 EMERGENCY RESPONSE/CONTINGENCY PLAN Canal Creek Area, APG-EA, Maryland
4 Groundwater Monitoring Plan, Volume ill
v
»
10.1 PRE-EMERGENCY PLANNING
The SHSC performs the applicable pre-emergency planning tasks before starting field
activities and coordinates emergency response with the facility and local emergency
service providers as appropriate. Pianning tasks performed by the SHSC include the »
following:
*  Evaluate and document capabilities of local and Army emergency response teams.
*  Verify local emergency contacts, hospital routes, evacuation routes, and assembly »
points.
*  Notify appropriate emergency responders listed in Subsection 10.5 prior to site
mobilization.
*  Confirm and post emergency telephone numbers and route to hospital.
*  Post site map marked with location of emergency equiprrent and supplies. »
»  Drive route to hospital.
* Designate one vehicle as the emergency vehicle; place a copy of this HASP,
including the hospital directions and map inside; keep keys in ignition during field
activities.
e . inventory and check site emergency equipment and supplies. »
*  Establish emergency signals, evacuation routes, and onsite and offsite assembly
points.
*  Review emergency procedures for personnel injury (Subsection 10.3).
¢ Review names of onsite personnel trained in first aid and CPR. »
. Review emergency response and post-emergency notification procedures.
. Rehearse the emergency response plan once prior to site activities.
. Point out to field team members where emergency response equipment is iocated
in the support area.
. Briet new workers on the emergency response plan. »
10.2 EMERGENCY EQUIPMENT AND SUPPLIES
e 20 pound A:B:C fire extinguisher (or equivalent) »
¢ Industrial first aid kit
s  Stretcher or blanket
Jacobs Engineering Group Inc. [}
@ Washington Operations HEALTH AND SAFETY PLAN
10-1 September 1993
®




Canal Creek Area, APG-EA, Maryland

Groundwater Sampling and Analysis Plan, Volume Il

*  Two-way radio(s) or cellular phone »
¢ Oral thermometer

e  Dugital pulse meter 1
« CPR masks/shields for certified personnel

»
10.3 EMERGENCY MEDICAL TREATMENT
¢ SHSC is to assume charge during a medical emergency until ambulance arrives,
or injured person is admitted to the emergency room.
¢ Prevent further injury. »
¢ Initiate first aid and CPR.
»  Call ambulance and hospital. as appropriate.
¢  Determine if decontamination will make injury worse. If yes, seek medical
treatment immediately. »

*  Make certain injured person is accompanied to emergency room by at least one
field team member with the same employer.

*  Provide hospital emergency personnel with a copy of the HASP.

10.4 EVACUATION

*  Personnel are to leave the sampling location and assemble at designated
assembly point upon detecting the emergency signal for evacuation.

. If emergency situation involves contamination of personnel, notify the local contact »
of emergency facility.

+ If appropriate, SHSC and a "buddy" are to remain at/near sampling location after
location has been evacuated to assist iocal responders and advise them of the
nature and location of the incident.

¢  SHSC, or designee, is to account for field team members at the assembly point. »
¢  SHSC is to write up incident report (per Subsection 10.6) as soon as possible after
occurrence.
>
Jacobs Engineering Group Inc. »
“I] Washington Operations HEALTH AND SAFETY PLAN
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Canal Creek Area, APG-EA, Maryland

Groundwater Sampling and Analysis Plan, Voiume lii

Al
10.4.1 Evacuation Routes and Assembly Points »

See Figures 10.1, 10.2, and 10.3 for evacuation routes. Assemble on the shoulder of the

road at the gete.

[ ]
TO BE DESIGNATED AND DOCUMENTED BY THE SHSC DURING THE
EMPLOYEE HEALTH AND SAFETY BRIEFING.
Route To Hospital: Refer to Figure 10-4.
FOR EMERGENCIES INVOLVING CHEMICAL AGENTS OR LIFE-THREATENING ’
SITUATIONS CONTACT EDGEWOOD US ARMY CLINIC, BUILDING £4110
PHONE: 17 (MILITARY), 676-0960 (COMMERCIAL)

b

Location of clinic: Refer to Figure 10-1

10.5 EMERGENCY F_SPONSE CONTACTS

10.5.1 Emergency Phone Numbers

Primary F wergency Phone Numbers

[
Ambulance Military 17, Commercial 676-0860
Hospital Emergency Care 17 or 676-0960
Poison Control Center 17 or 676-0960
Fire 17 or 676-0960 »
Police 17 or 676-0960
Explosives Unit 17 or 676-0960
[
Wachngion Opermons © /._TH AND SAFETY PLAN ’
10-3 Septemver 1953
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Canal Creek Area, APG-EA, Maryland

Groundwater Sampling and Analysis Plan, Volume Il

Secondary Emergency Phone Numbers ®

CHEMTREC 800-424-3300

TSCA Hotline 202-554-1404 3

CcDC 404-452-4100 or 404-329-2888

National Response Center 800-424-8802 ®

Pesticide Information Center  800-845-7633

EPA ERT Emergency 201-321-6660

RCRA Hotline 800-424-9346

Bureau of Explosives 202-835-9500

John Wrobel (Client Contact)  401-671-4840 °
671-3320

All off-post notifications must be coordinated through the APG POC or his designated

representative. [ ]

10.5.2 Agent and Life-Threatening Emergencies

Hospital: Edgewood U.S. Army Clinic
Location: Building E-4110
Directions: See Map (Figure 10-1)

10.5.3 Nonagent and Non Life-Threatening Emergencies

Hospital: Fallston General Hospital
Address: 200 Milton Avenue
Fallston, Maryland
Directions: Exit post at Magnolia Gate and continue northwest on
Route 152 to Route 1. Turn right on Route 1.
Continue to Milton Avenue and turn left to hospital.
Telephone: (410) 877-3700
Travel Time: Approx. 12 minutes
Distance: Approx. 7 miles .
. j Jacobs Engineenng Group Inc »
»J‘E, Washington Operations HEALTH AND SAFETY PLAN
1 0_4 September 1993
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Site: Jacobs Project
Edgewcod Ares - Aberdeen Proving Ground | Number:
Edgewood, Maryland 35-E358-02

Orawn By: K. Rapuano Drawing File Name:
Date 03/10/93 RIF820
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Canal Creek Area, APG-EA, Maryland
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10.6 POST-INCIDENT OR EMERGENCY NOTIFICATIONS AND RECORDKEEPING ®

» As soon as possible following an accidental incident or emergency the SHSC, or
designee, is to attempt to directly notify at least one of the following individuals
identified by name under Subsection 10.6.1 of this HASP

* CHSD (call pager number if not onsite at time of incident/emergency). )

¢ SHSC (call pager number if not onsite at time of incident/emergency).

Be prepared to provide the following information:

(1) SHSC’s name: George Moore ®
(2) Installation contact name: John Wrobel
(3) Exact location of incident
(4) Name and employer of victim(s)
| (5) Nature and extent of injuries ®

(6) Whether victirn s) transported offsite for medical treatment
(7) Telephone number where SHSC can be contacted during next 24 hours

« The person who is notified directly shall immediately notify (directly or indirectly)
0 each of the following individuals (excluding self): SHSC, CHSD, PM, TM. ® ‘

* Within 12 hours of a lost time accident the, SHSC will notify Bob Crouse, DSHE
(410) 671-3660 and the Battelle Environmental Management Operations POC (Dr.
Mark Montgomery) at (916) 852-7172 or the Battelle APG representative (Gary
Grimm) at (410) 676-0200.

+ Within 24 hours: SHSC must notify Victim's Human Resources Department (VHRD). »
In the case of a fatality or hospital admittance of 5 or more people, OSHA must aiso
be notified, preferably by the SHSC or CHSD.

* Within 48 hours: SHSC must complete and submit Form 308 (Attachment 3) to the
PM, and CHSD. If victim is a JEG employee, Form 308 must be submitted to CHSD
and to the Corporate Human Resources Department contact.

* Appropriate personne! will conduct a foliow-up investigation in accordance with
applicable Jacobs Team SOP(s).

10.6.1 List of Contacts

CORPORATE HEALTH AND SAFETY DIRECTOR (CHSD) ®
Name: Dr. Terry Briggs, CIH

Phone: (303) 595-8855

Pager: To be determined

| Jacobs Engineering Group Inc. »
Washington Operations HEALTH AND SAFETY PLAN

10-9 September 1993
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SITE HEALTH AND SAFETY COORDINATOR (SHSC)
Name: George Moore
Phone: (202) 789-7290 (Office)
To be determined (Site)
Pager: To be determined

PROJECT PERSONNEL
Project Manager (PM)
Name: Francine Gordon
Phone: (202) 789-7290

Task Manager (TM)

Name: Robert Paquette

Phone: (202)789-7290
Washington Operations Manager
Name: Sheldon Meyers

Phone: (202) 789-7290

CLIENT CONTACT
Name: John Wrobel
Phone: (410) 671-4840/3320
Name: Bob Crouse (Safety)
Phone: (410) 671-3157/3320

»

»

»

B Vo s e sas P 1€ HEALTH AND SAFETY PLAN .
10-10 soptomter 1993




11.0 HAZARD COMMUNICATION - Canal Creek Area, APG-EA, Maryland
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N

Employees engaged in activities that have the potential for exposure to chemical substances
will participate in a comprehensive education and training program consistent with the
requirements of the Hazard Communication Standard, 29 CFR 1910.1200. The program shall
present employees engaged in these operations with the knowledge required to work safely
in these environments. The program shall be designed to ensure that employees are

knowledgeable about the hazards and appropriate safety precautions.

JEG's Hazard Communication Program is documented in the company’s Safety and Health
Program Plan. A copy of this plan is maintained on post with the Installation Safety Division.
In addition to the requirements of this plan, project personnel are required to review the safety
data associated with the chemicals anticipated at the project site. MSDSs or equivalent data
for possible chemicals released to the environment in the project area (i.e., decontamination
chemicals and sample preservatives) will be maintained by the SHSC and available for review

by all project personnel.

f Jacobs Engineering Group Inc. »
@ Washington Operations HEALTH AND SAFETY PLAN

11-1 September 1993
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APPENDIX A )
RECORDKEEPING *
[ ]
JEG recordkeeping requirements will be followed. Jacobs personnel are also required to
maintain logs and reports (e.g., * Jining logs, supplied air use logs, and daily health and safety
meeting information). In the event that Level C or a higher level of protection is used, SHSC,
on a weekly basis, will record days worked and the levei(s) of protection worn by field team »
members using Form 533. The completed form is to be submitted to the CHSD. The following
forms are provided as attachments to this HASP:
Attachment 1 - Employee Signoff »
Attachment 2 - Form 533 - Record of Hazardous Waste Field Activity
Attachment 3 - First Aid Registry, Authorization for Medical Treatment and Exposure/
Injury Report
i ¢ Attachment 4 - Daily Site Entry Form » 1
[ ]
[ ]
]
Jacobs Engineening Group Inc. 'Y !
m Washington Operations HEALTH AND SAFETY PLAN
September 1993
[ ]




[
~ Canal Creek Area, APG-EA, Maryland
¥ 4 Groundwater Sampling and Analysis Plan, Volume i
AJ]
APPENDIX B »
ATTACHMENTS TO PLAN
»
»
Attachment 1 — Employee Signoit
Attachment 2 — Form 533 — Record of Haza dous Waste Field Activity
Attachment 3 — First Aid Registry, Authorization for Medical Treatment and »

Exposure/injury Report
Attachment 4 — Daily Site Entry Log
Attachment 5 — Generic Chemical Hazard Profiles
Attachment 6 — Material Safety Data Sheets (MSDSs)
Attachment 7 — Heat Stress Mour/'toring SOP
Aitachment 8 — Manual for Control of Radiation

»
>
[
B Wachmoton Opormons > " HEALTH AND SAFETY PLAN »

September 1993
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ATTACHMENT 1
EMPLOYEE SIGNOFF
The individuals listed below have read, understand, and agree to abide by the provisions
of this project specific Health and Safety Plan (HASP) for groundwater monitoring in the
Canal Creek Area of APG-EA. These individuals acknowledge they have been advised of
the hazards present for the work being performed.

SITE: Aberdeen Proving Ground - Edgewood Area

PROJECT NUMBER: 35E356-02

EMPLOYEE NAME / EMPLOYER EMPLOYEE SIGNATURE / DATE
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Drawn By: K. Rapuano | Orawing Fie Name:
Dats: 03/10/93 RIF820 ’
JACOBS ENGINEERING GROUP INC.}

1212 NEW YORK AVE, SUITE 1060, WASHINGTON, D.C., 20005

ATTACHMENT 3

K4

FIRST AID REGISTRY, AUTHORIZATION FOR »
MEDICAL TREATMENT AND EXPOSURE/INJURY REPORT +
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A/

JACOBS ENGINEERING GROUP INC.

(Division)

AUTEORIZATION POR'MBDICAL TREATMENT

TO: Dr. Address: Date

This form signed by our representative is your authority to
render treatment to: '

(Employee)

in accordance with the provisions of and under the conditions
prescribed by the Workmens’ Compensation Act. Unless the case is
an emergency, kindly obtain authorization for surgery, radical
procedures, or hospitalization from the insurance carrier. Send
your bill and report to us at the address listed telow.

Authorized Representative

Date of Injury Location Job No.
How Injury Occurred

Please complete and return by mail to the following address to
insure prompt payment of charge..

Pat Costamagna. Jacobs Enginnering Group, 251 S. Llake Ave
Pasadena, CA 91101 (813) 578-6836

FOR DOCTOR’S8 USE ONLY

Diagnosis of Injury:

Disposition of Patient:
Occupational Non-Occupational Unable to Determine
Able to resume regular duties

Able to resume regular duties next vorkday
Able to resume restricted duties with the following

limitations:
Unable to return to work, estimated length Of
disability:
Return for follow-up visit on (Date)

(Doctor’s Signature)
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FORM 13

JACOBS ENGINEERING GROUP, INC.
EMPLOYEE EXPOSURE/INJURY REPORT
Page 1

This form should be completed by the employee. Piease return the form to Robin *Ann*

Kring, Health and Safety Coordinator, Jacobs Engineering Group, Inc., 600 Seventeenth
Street, Suite 1100N, Denver, Colorado 80202.

Date:

Employee's Name:

SSN:

Sex: M(] F[] Age:

Region: Location:

Project: Project Title:

Incident:

Type: Possible Exposure Exposure Physical Injury
Location:

Date of Incident: Time of Incident:

List amount of time lost from work (if any)

Date of Reporting Incident:

Person to Whom incident Was Reported:

Waeather Condition During incident: Temperature

Wind Sgeed & Direction Humidity
Cloud Cover Clear Precipitation
Materials Potentially Encountered:

Chemical (Give chemical name or description - liquid, solid, gas, vapor fume, mist):

a——n .
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FORM 13 l
JACOBS ENGINEERING GROUP, INC. ,
EMPLOYEE EXPOSURE/INJURY REPORT E
Page 2 [
Radiological:
Other: °
Nature of th~ Exposure/injury:
State the nature of the exposure/injury in detail and list the parts of the body affected. ’
{Aftach extra sheets if needed))
®
®
Was medical care received? Yes|[] No (]
it so, when?
Where? On-Site Off-Site
»
By Whom? Name of Paramedic:
Name of Physician:
Other:
)
If "Oft-Site®, name facility (hospital, clinic, etc.):
Length of stay at the facility?
Was the Heaith and Safety Manager contacted? Yes [] No [] When .
Was the Medical Consultant contacted? Yes [] No|)
if s0, who was the contact?
»
»




FORM 1-3
’ -
] JACOBS ENGINEERING GROUP, INC.
EMPLOYEE EXPOSUREANJURY REPORT
Page 3
Did the exposure/injury result in permanent disability? Yes [] No (]
»
if so, explain:
®
Has the employee returned to work? Yes|{] No[]
it so. give date:
»
List the names of other persons affected during this incident:
¢ » q
List the names of persons who wiltnessed the exposurefinjury incident:
»
Possible cause of the exposure/injury: »
What was the name and title of the field team leader or immediate supervisor at the site
of the incident? ‘
| ®
. |
|
»




FORM 13
JACOBS ENGINEERING GROUP, INC.
EMPLOYEE EXPOSURE/INJURY REPORT
Page ¢

Was the operation being conducted under an established Safety Plan?

Yes [] No (] Hyes, attach a copy. Inno, explain.

Describe protective equipment and clothing used by the employee:

Other information, comments (Attach relative data if necessary):

Did any limitations in safety equipment or protective clothing contribute to affect

exposure? If so, explain:

What was the employee doing when the exposure/injury occurred? (Describe briefly as
“Site Reconnaissance’, *Site Categorization®, “Sampling®, etc.)

o |




- FORM 13
hd JACOBS ENGINEERING GROUP, INC.
EMPLOYEE EXPOSURE/INJURY REPORT
Page 5

How did the exposure/injury occur? (Describe fully what factors led up to and/or

contributed to the incident.)

Name of person(s) initiating report, job title, phone number:

¢

Employee's Name (Print or type)

Employee’s Signature Date

What comrective action(s) or change to the Site Safety Plan, if any, have been or will be
taken to avoid recurrence of the exposure or accident?

— A [ ) [ J ° .2 9 [ 3 8



JACOBS ENGINEERING GROUP, INC.
EMPLOYEE EXPOSURE/INJURY REPORT
Page 8

Additional Comments:

FORM 13

Project Manager/Field Team Leader's Name

(Prinit or type)

Project Manager/Field Team Leader's Date

Signature




A/l

JACOBS ENGINEERING GROUP INC.
AUTO ACCIDENT REPORT

Date of Accident Time of Accident

Location of Accident

= = ====

ve ompa Vehic
Name Date of Birth
Address
Home Phone No. Driver’s License No.

License Number

Serial Number of Vehicle

Name of Other Passengers in Vehicle

Equipment Number

Driver of other Vehicle
Name of Driver

Home Address of Driver

Phone Number Home wWork

Driver’s License Number (Including State)

Employer

Owner of Vehicle

Serial Number of Vehicle

Make and Model of Car

Relation of Driver to Owner of Vehicle

Insurance Company of Owner

Insurance Company of Driver & Policy Number

Description of Damage to Vehicles
Company Vehicle

Other Vehicle

Place Where Damaged Vehicles Can Be Seen

Injuries (Explain)

Name of Law Enforcement Body Investigating Accident

Name, Address & Phone No. of Witnesses

Signature Date

Job Name: Job Number:




2.4

VEHICLE ACCIDENTS
2.4.1 Reporting
© An Auto Accident Form (Appendix 2-7) shall be

2.4.2

2.4.

3

kept in all Company vehicles utilized for offsite
service.

The form shall be completed by the driver of the
vehicle in conjunction with his Supervisor and
the Project Superintendent and forwarded within
24 hours after an accident to the Corporate
Safety Department.

Requirements

(o]

The report shall be filed when a Company vehicle
is involved in any type of accident.

The form shall also be used in filing reports of
accidents involving equipment vehicles (onsite or
offsite) such as cher.'y pickers, backhoes,
trucks, cars, etc.

Distribution

o

!
'®
;

The report shall be distributed as follows:

- Equipment Yard - 1 Copy

- Site File - 1 Copy

- Corporate Insurance - Original

- Corporate Safety Department - 1 Copy

Cartinn 2.4
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ATTACHMENT 5

GENERIC CHEMICAL HAZARD PROFILES °
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ATTACHMENT 5
GENERIC CHEMICAL HAZARD PROFILES

The following information is intended to be generic for purposes of providing a brief
overview. Detailed information relevant to hazards associated with specific chemical
substances potentially of concern at this site are provided in Attachment 7.0 of this HASP.

CALIBRATION GASES

Common pressurized gases used to calibrate air monitoring instrumentation include
heptane, hexane, hydrogen sulfide, isobutylene, methane, oxygen, and pentane. For the
most part these gases are flammable. |f the cylinders are not handled with care, since they
are pressurized, they can become mini torpedoes if the cylinder valve stem is severed from
the cytinder.

The primary toxic routes of entry into the body are inhalation and skin absorption, so these
substances should be handled in a well ventilated area. Symptoms of exposure inciude
lightheadedness, nausea, headache, numb extremities, dermatitis, loss of appetite, chemical
pneumonia, and giddiness. Exposure to elevated levels of such gases can damage the
skin, eyes, and respiratory systems and can cause death.

CORROSIVES

Corrosives include acids, bases/caustics, and inorganic halogen salts. Some of the more
common acids include acetic, citric. hydrochloric, hydrofluoric, nitric, perchloric,
phosphoric, picric and sulfuric acids. Some of the more common caustics include
ammonia, ammonium hydroxide, potassium hydroxide, sodium hydroxide, and sodium
hypochlorite. Inorganic halogen salts are compounds containing halogens (chlorine,
bromine, fluorine) such as sodium chioride, potassium bromate, and sodium fluoride, which

are corrosive to metals and finishes, but are relatively insignificant health threats.

For the most part, corrosives re non-lammable, although the liquid forms are moderately
to highly volatile, Picric acid when dry and perchioric acid (perchlorates) can be explosive.
The primary routes of entry into the body are via inhalation, ingestion, and skin contact.

Symptoms of exposure include tissue burns, nose and throat inflammation, and pulmonary

edema. Corrosives can cause extensive damage the respiratory system, skin, and eyes.




LANDFILL GASES

Landfills in the past were often uncontrolled such that almost any and every type of waste
materials could have been deposited at such sites. When organic and inorganic matter
degrades and decomposes gases re generated, typicaily including though not limited to:
ammonia, carbon dioxide, carbon disulfide, hydrogen chloride, hydrogen fiuoride, hydrogen
cyanide, hydrogen sulfide, methane, vinyl chloride, vinyl fluoride, vinyt chloride. These
gases are flammable and extremely volatile. Some, such as hydrogen suifide, are heavier

than air and settle in low lying places.

The primary routes of entry into the body are via irhalation and skin absorption. Symptoms
of exposure include light headedness, giddiness, nausea, headache, numb extremities,
dermatitis, ios of appetite, chemical pneumonia, and tremors. Exposure to elevated levels
of these gases can damage the skin, eyes, and respiratory system and can lead to death.

Metals commonly associated with batteries, paints, plating operations, and petroleum-based
products include inorganic lead compounds, arsenic, cadmium (a probable human
carcinogen), chromium (a probable hui~an carcinogen) copper, nickel, silver, tin and zinc
compounds. Petroleum based products, such as lubricants, and especially leaded
gasolines, -ontain organic lead compounds such as tetraethyl and tetraethyl lead, as well
as assorted inorganic metals mentioned above and others such as antimony, barium,
beryllium, cobalt, magnesium, manganese, and vanadium, Explosive powders used in

ordinances contain aluminum as well.

Metals pose a health hazard in their solid form, especially as airborne dusts. The primary
routes of entry into the body are via inhalation, ingestion, and skin contact. Organic
compounds such as tributylin may penetrate the skin without producing appreciable local
injury. Symptoms of exposure include: eye, skin, and upper respiratory system irritation;
headache, insomnia, metallic taste in the mouth, lassitude, pallor, anorexia, constipation,
abdominal pain, anemia, tremors. Heavy metals can cause damage to the central nervous
system, kidneys, respiratory system, and liver. Cancers of the lungs and bones are

associated with metal intoxication.

PETROLEUM-BASED HYDROCARBONS
Lubricants, oils, fuels, and gasoline contain petroleum-based hydrocarbons such as:
benzene and its derivatives, naphthas, toluene, xylenes, and coal tar pitch volatiles. Coal

tar pitch volatiles are also known as Polycyclic Hydrocarbons (PCHs) or Polynuclear

v




A

Aromatics (PNAs). Benzene and PNAs are known carcinogens. Petroleum based

hydrocarbon materials generally contain metal contaminants aiso; refer to the Metals profile.
Lubricants and waste oils are slightly to highly volatile and lammable. Obviously, fuels and

gasoline are extremely volatile and flammable.

The primary routes of entry into the body are via ingestion and skin contact or dermal
absorption. Inhalation of the more volatile constituents, toluene, xyienes, naphthas, and
benzene and its derivatives, can be toxic. Acute symptoms of exposure include eye, skin,
and upper respiratory system irritation; giddiness, confusion, headache, nausea, staggered
gait, and fatigue. High level and chronic exposure can cause damage to the liver, kidneys,

and bone marrow, and can cause skin cancer and leukemia.

SOLVENTS (HALOGENATED)

Halogenated solvents are hydrocarbon compounds that also have halogen molecules such
as chiorine, bromine, and fluorine. Generally halogenated solvents re moderately to highly
volatile and are non-combustible. In general, the toxicity of halogens typically ranks:
fluorinated > brominated > chlorinated.

Some of the more common chlorinated solvent wastes include: carbon tetrachloride*,
chioroform*, methylene chioride*, methyl chloroform (1,1-trichloroethane),
tetrachloroethylene* (perchloroethylene), and trichloroethylene. Substances foliowed by
an asterisk (8) are probable human carcinogens.

Primary routes of entry into the body are inhalation, dermal absorption, and ingestion.
Symptoms of acute exposure include: eye, skin, and upper respiratory irritation; flush face,
and neck; vertigo, headache, lassitude, dizziness, fatigue, nausea,vomiting, disorientation,
confusion, and poor equilibrium. High level or chronic exposures can cause damage to the

skin, eyes, liver, kidneys, central nervous system, respiratory system, and heart.

SOLVENTS (NONHALOGENATED) AND PAINTS

Some of the more common constituents of nonhalogenated solvent and paint wastes
include: acetone, methy! ethyl ketone (MEK), toluene, xylenes; and alkyl acetates, acrylates,
and alcohols. These substances are slightly to highly volatile and are moderately to highly

flammable.

ACC1113% PAGE 03 OF 08
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Primary routes of entry into the body are via inhalation, ingestion, and dermal adsorption.
Symptoms of exposure include irritation of the eyes, skin, or upper respiratory system

headaches, drowsiness, dermatitis, dizziness, confusion, giddiness, and euphoria. Higher [

levels of exposure can cause narcosis and damage to the kidneys and biood.




ATTACHMENT 6
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MATERIAL SAFETY DATA SHEETS (MSDSs)
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®

@ +#S00IUM HYDRGXIOE, DRY SOLID, FLAKE, BE
##S00TUA HYDROXIDE, ORY SOLIG, FLAKE, 8E
#+S00IUM HYDROXIOE, ORY SOLID, FLAKE, BE

®

MATERIAL SAFETY DATA SHEET

v 796-7100

FISHER SCIENTIFIC EMERGENCY NUMBER. (201
8OO 424-9300

4@ CHEMICAL DIVISION CHEMTRED azZIZTaNCE:
1 REAGENT LANE
FAIR LAUN N 07410
(2010 796-7100

THIS INFORMATION IS BELIEVED TO BE ACCURATE AND REPFESENTS THE BZ:i™
INFORMATION CURRENTLY AVAILABLE TO US. HOWEVER, WE MAKE NQ WARBANTY If
MERCHANTABILITY OR ANY OTHER WAKRANTY, EXPREZS DR IMPLIED,

0
¢

SHOULD MARE THETR Dwn INVESTIGATIONS TO [ETERMINE THE Z_ITREI_I7- - '-L
INFORMATIGN FOR THEIR PARTICULAR FURPCSES.

YOROXIOE, I
4735239 N 1825

¢ ONALH:

COMPONENT . E311J

OTHER CONTARINANTS  WNONE

=
L
2

XFOSURE (ImIT:
0ol

UM RYDROXICE:

MG M3 D3nf CEILING

MG/M3 ACGIH CEILING

MG/M3 NICSH RECOAMENCED CEILING

MG/M3 OFG MAK TRA (TOTAL JUST),;

MG/M3 DFG MAK S MINUTE PTAK, MOMENTARY VALUE, & TIMES/EHIFT

MEASUREMENT METHOD: PARTICULATE FILTER: HYDROCHLORIC ACIG; TITRATION;
(NIOSH voL. III # 7401, ALKALINE QUSTS).

P Y VR Y Y




ACC21300 PAGE 02 OF 09 ‘.
1000 POUNDS CERCLA SECTION 103 REPORTABLE QUANTITY ﬂ

++05HA LIAITS ADOPTED JANUARY 19, 1989 ARE SUSJECT TO THE DECISION OF THE
L1TH CIRCUIT COURT OF APPEALS (AFL-CIO V. OSHA) RS OF JULY 7, 1992 .4+

PHYSICAL BATA
QESCRIPTION: ODORLESS. WHITE OR OFF-WHITE HYGROSCGPIC SOLIO. ‘
BOILING POINT: 2534 F (1390 O WEUTING POINT. 604 F (318 O)
SPECIFIC GRAVITY, 2,130 VAPOR PRESSURE. 100 mmHG @ 1111 C
Ph: 14 @ SX SOLUTION SOLUBILITY IN WATER: 111 %

SOLVENT SOLUBILITY: SOLUBLE IN ALCOHOL. GLYCERSL, INSOLUBLE ACETONE, ETHER.

A“ru COZLING
AFTER FIRE

VE NHTPH-'..

T OF TRANSFORTATIO

C23kimENT OF TRANSPORTATION PAZKATING REJUIREMENTS: 49-(FR 173, 243E
® D:CERTIONS. 49-0FR 173,244

FInaL MULZ ON HAZAROOUS MATERI2 L« RESULATIONG (Wi 43 [FR Poa~. =70 7 )
GOTET ~v*ts S HM-181, HM-151A, H¥-1218, HM-181C, HM-131D AND HA-204.
@ EFFECTIVE DATE GLTOBEK 1, 1991, HOUEVER, COMFLIANCE WITH THE REGULATIONS I3

ACC11155 PAGE 07 OF 0OF
NATERIAL INTO CLEAN, ORY CONTAINER AND COVER. MOVE CONTAINERS FROM SPILL
@ AREA. FOR LARGER SPILLS, DIKE FAR AHEAD OF SPILL FOR LATER DISPOSAL . KEEP
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AUTHORIZEQ ON AND AFTER JANUARY 1, 1991. (35 FR 52402, 12/21/90)

EXCEPT FOR EXPLOSIVES, INHALATION HAZARDS, AND INFECTIOUS SUBSTANCES, THE
EFFECTIVE DATE FOR HAZARD COMMUNICATION REQUIREMENTS IS EXTENDED TO
OCTOBER 1, 1993. (54 FR 47158, 09/18/91)

U.S. DEPARTMENT OF TRANSPORTATION SHIPPING NAME-1D NUMBER, 49 CFR 172.101:
S00IUM HYOROXIDE, SOLID-UN 1823

e ¢
-

L]
o U S. DEFARTMENT OF TRANSPORTATION HAIARD CLASS OR OIVISION, 4% CFR 172.101:
~ CORROSIVE MATERIAL )
U S. DEPARTMENT OF TRANSFURTATION PACKING GROUF 4% {fn 171 101 ‘
@ II
U'.S. DEPARTMENT OF TRAN-FUNTATION LABELING REQUIREMENTS, 45 CFR 172.101
AND SURPART E: :.
@ C[CRROSIVE
THENT 0OF TRANS
§° CFR 1731
TRASING: 4% (]
i sisle PACKAGING: 4% [FR 1
. ®
®
®
s0IUM HYDROXICE.
1ERITATION BATA. SOC : I‘ ; L
Y SO UG 24 HOURS ETt M’b TOSEVE
SYE-RAREIT MILD,
TE-RONREY SEUti_,
o (
NDopaTA AVAT 2aty
Ik FROM EXFOSCRE. FERSONS WITH FRE-Z:1C708G A oand ZVE
HESLTH EFTELTS AND FIRST ATD [ ]
. .
R 25385 mD ImELTATELy QANGERDUE TD L]
® Tc _.«rwth' ZEFECTS CUE 70 INWA TIUN P ! S
AILD [RRITATION (OF THE v AT 2 mEimd 70 ZEVERE FMEUMONIT
o THE ZEUERITY OF EXE ) LC'L' COnC rN*MTIOr\- e :‘_ MU
IRAITATION WITH S0RE T¢ r'nT CCUGHING, AnD ZYSPNEA. InNTENZE EX [}
FESULT IN DESTRUCTION 3JF mUCOUS MEMERANES AW DELAYED PULMONA




ACCI1300 PAGE 04 OF 0°
OR PNEUMONITIS. SHOCK MAY OCCUR.

CHRONIC EXPOSURE- PROLONGED EXPQSURES TO riIGH CONCENTRATIONS OF DUSTS DR
NISTS MAY CAUSE DISCGMFGRT AND ULCERATION OF THE NASAL PASSAGES. REPEATED
EXPOSURES OF 5000 MG/L WERE HARMLESS T0 RATS, BUT 10,000 MG/L LED TO
NERVOUSNESS, SORE EYES, DIARRHEA AND RETARDED GROWTH. RATS EXPOSED
30 MINUTES/DAY TQ UNMEASURED CONCENTRATIONS OF SOGIUM HYDROXIDE AEROSOLS
SUFFERED PULMONARY DAMAGE AFTER 2-3 MONTHS. DEATH OCCURRED IN 2 OF 10 RATS
EXPOSED TO AN AEROSOL OF 40% AQUEOUS SOOIUM HYDROXIDE FOR 30 MINUTES,
TUICE A WEEK FOR 3 WEEKS. HISTOPATHOLOGICAL EXAMINATION SHOWED MOSTLY
NORMAL LUNG TISSUE WITH FOCI OF ENLARGED ACVEQLAR SEFTAL  EMFHYSEMA
BRONCHIAL JLTERATION AND IN_ARGED LYRPH STENGIDAL TISSUE: AN
cATOEMIOLOGIC STUZY OF 271 WORERS [WVONICALLY Er®QSEDl "0 CALSTIL oi'n
FOR 30 YEARS JR MORE FOUNC NO SIONIFICANT INCREAS: [ MORTA_ITr I
RELATION TO OURATION OR INTENSITY OF 2UCH LYPGSURES.

FIRST AID- REMOVE FROM EXPOSURE AREA TO FRESH AR Ismp[IaTELY. IF BRE=T-ING
M43 STOPPED. SIVE ARTIFICIAL RESPIRATION. MalNTa] X AND O BL2OD

RE AND ADMINIZTER DxooEN IF AVALL £ FOON weim anl

) nNOOF s

IMiTEs TRIKED PROGREZZILE
TonT N THE HUENY LATER AN

TION IF TR ERITOEw

i O

. MARRED EDERMA

2

v
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AND ULCERATION. AFTER 7 TO 13 DAYS EITHER GRADUAL RECOVERY BEGINS OR THERE
15 ¥wOGRESSION OF ULCERATION AND CORNEAL OPACIFICATION. COMPLICATIONS OF
SEVERE EYE BURNS ARE SYMBLEFHARON WITH OVERGROWTH DF THE CORNEA BY ¢
VASCULARIZED MEMBRANE, PROGRESSIVE Ok RECURRENT CGRNEAL ULCERATION AND
PERNANENT CORNEAL OPACIFICATION. RLINDNESS MAY OCCUR.

CHRONIC EXPOSURE- EFFECTS ARE DEPENDENT UPON CONCENTRATION AND DURATION
oF EéEgS%RE “ONJUNCTIVITIS OR EFFECTS SIMILAK TO THOSE FOR ACUTE EXPOSURE
MAY U

FIRST AT7- .uSH EYES IMMEOJATELY WIT- LARGE AMDUNTS OF WATZ5 QBLLCASIONALLY
LIFT o UPPER AND LOWER (125, UNTIU My EVICENCE 0F [REmITAC REMAIAS L7
cEaaT 1520 MINUTES S D00 INUE TRRICETING WITH NOEmSL INE UNTT THE PR
Hh5 FETURNED 1O NORMAL . Cl-eu MINCTEL  LOVER Wwllw 170+
mEQIZAL ATTENTION IMMEDIRTZIC-

~rr

teplsley O
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ACIOS: MAY REACT VIOLENTLY.
@  ACROLEIN: MWAY RESULT IN AN EXTRCMELY VIOLENT POLYMERIZATION.
ACRYLONITRILE: MAY CAUSE VIOLENT POLYMERIZATION,
ALLYL ALCOHOL + BENZENE SULFONYL CHLORIDE: POSSIBLE EXPLOSION HAZARD.
AtLTL CHLORIDE: HYDROLYZES.
@ -ALUNINUW: VIGOROUS REACTION.
ALUMINUM, ARSENIC TRIOXIDE, SOOIUM ARSENATE . MAY GENERATE FLAMMABLE HYDROGEN

GAS. )
mmINTA + SILVER NITRATE PRECIPITATION OF EXFLOSIVE SILVER MiTRIDE mAv i
® 00TLR

AmmInIR SALTS MAY READT VITLEWTLY £U0LUIn AMsONS 34
EENIENE-D 4-0lve. ExCTHERRIC RLACTILN.
N CETSOTRINITROETHT. (UREA . FORMATICY OF EqPLOIIVE TOMFiin]
@  BR0mINE POS3IBLE EXPLOSION IF NOT STIRRED CONTINOUSLY.
CH_ORINE TRIFLUORIDE . WAY CAUSE VIOLENT REACTION
CHLOROFGRM + METHYL ALCOKOL. EXQTHESRID PEACTION )
ChitaimDEIN RICING IN A& CLOSED CONTAINGR CAUSES & INTEFAZE TN TImfifs® if

HITT Iy
LY,
1IN

—
€2
5

Lt Ev

Soh lOwTAINCR

4
T
v
1
—
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ORGANIC PEROXIDES: INCOMPATIBLE. -
PENTOL (3-METHYL-2-PENTSNE-4-YN-1-0L): POSSIBLE EXPLOSYM i
PHOSPHORUS: MAY FORM MIXED PHOSPHINES WHICH MAY IGNITE SPONTANEDUSLY IN AIR.
PHOSPHORUS PENTOXIDE: MAY REACT VIOLENTLY WHEN HEATEQ.
PLASTICS: MAY BE ATTACKED.
B-PROPICLACTONE: MIXING IN A CLOSED CONTAINER CAUSES AN INCREASE IN
TEMPERATURE AND PRESSURE .
PROPYLENE OXIDE: IGNITION OR EXPLOSION MAY OCCUR,
RUBBER: MAY BE ATTACKED
SOOTuUmM TETRAHYDROEQRATE DRY MIXTURES WITH SDOIUM HYDROYIDE CDNTAININC
15-40% OF TETRAHYOROBCRATE CIBERATE HYJRUCEN EXPLOSIVELY AT :
SULFURIC ACID MIXING IN A JLCSED CONTAINEF CAUSES AN INCRESSE
AND FRESSURE
1,2.4,5-TETRACHLORCSENZENE . VIULENT REACTICN.
TETRACHLOROBENZENE + MmETH:L ALCOHOL. PUSZIE D EXFLC.
TETRACHLOROE THYLENE : SIBLE EXPLOSION.
TEYPAHYDF‘DFURAN SER CYFLDH‘CNZ AN IR
IAM EVOLUT IO En OR5 WHITH 'HT RN AN DXFLOSIVE »I+7ok:
-7 RILHLQF FYPLOSION war

SECICI S S (I N A

Sy s
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L Rl A R S T I R R aR I Ies]

o CONDITION: 1) AVODID

MAY BURN BUT OOES NOT IGNITE READILY. FLAMMABLE, POISONOUS GASES MAY
® B?CUﬁng.gTE IN TANKS AND HOFPER CARS. MAY IGNITE COMBUSTIBLES (WOOD, PAPER,
L, )

FRRARAPRRA AR PRI AR A bR A bbb dh AR AR A ddt b hh bbbk hhhdhh bbb bbb h bt ®
SPILL AND LEAK PROCEDURES

SOIL SPILL.
OIG HOLDING AREA SUCH A5 LAGOUN, POND OR PI7 Fos ZONTAINMENT,

@ USE PROTECTIVE COVER SUCH AS A PLASTIC SHEET 7O PREVENT RATERIAL FRLm
DISSOLVING IN FIRE cXTINGUISHING WATER OR RAIN. °
WATER SPILL:
@ ~00 SUITABLE AGENT T0 NEUTRALIZE SOILLED MATERIS. TD Ph-7
SCCETUIONAL SRILL:
00wl TOUD e DO IT It
AL L3 T mATERIAL AND P
I ITe TUSAN e
: o
SECTION Sha Rpy. lFos
NTITY fFOF RIS
SHHING COme[TTED
IF THE PELZASE OF ]
NSTIONGL RECFONSE
MREC L (806 §I4-2800 OR (ZO0Y ale-le7T IN THE
b ARES 140 TFR 207

AR I B
JTH AND =L
EERE Nt L

AENDAT LG
FOCLET SUILE T4

T LERARTMENT OF

Tol AysT gE SINTAMINATION LEVELS FOUND [ ]
NOT EXTEED TEE WoRs (v IWITS OF THE RESPIRATOR AND

CoEt THE weTIOnAL INITITUTE SO0 LITORATIONAL SAFETY AND

IAFETY AND HEALTH AUmINISTRATION (NIOSH-m3hAS .

SUOELI AN (11

S0ORC/ME- ANY FOWERZL ATFR-

f ITH A [iizT AND W 2T FILTER
ANY SLFFUIEL-ALFR At

v A TONTINUQUS FLOW mOOE. [ Y
WITH A FULL FACEPIECE.

ANY ZELF-CONTAINED BREATHING 2PPamaTys
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ANY SUPPLIED-AIR RESPIRATOR WITH A FULL FACEPIECE. ®
p ANY ATR-PURIFYING FULL FACEPIECE RESPIRATOR WITH A WIGH

EFFICIENCY PARTICULATE FILTER,
250 MG/M3- ANY SUPPLIED-AIR RESPIRATOR WITH A FULL FACEPIECE AND OPERATED IN

® A PRESSURE-DENAND OR OTHER POSITIVE PRESSURE MODE.
ESCAPE- ANY AIR-PURIFYING FULL FACEPIECE RESPIRATOR WITH 4 HIGH
EFFICIENCY PARTICULATE FILTER. ®
® ANY APPROPRIATE ESCAPE-TYPE SELF-CONTAINED BREATHING APFARATUS
FOR FIREFIGHTING AND OTHER ImmIlIATELY JANGEFOUS T2 LIFt I8 HEALTH ConDiTICNG
P ANY SELF-CONTAINED BREATRIN: wIfa€aTis THAT RAT & fyc. FAD
OPERATED IN A PRESSURE-OEReNC O OTnER PDIITIVE-PRESLUS

ANY SUPPLIED-AIR RESPIRATOR THAT HAS A FULL FACEZPIECE AND

! A °
@  RESSURE-DEMAND OR OTAER POSITIVE-FREZZLYE milf I [0r3
AUXILIARY SELF-CONTAINED BREATHING AFPARATUS 0FERATZ1
OR GTHER FOSITIVE-PRESSLRE MCOE
CLOTHING:
® nliE mT UEAR RSTRIFRIATE IMEER I R IR |
ToFREUENT 3wy POSSIBILITY F AR : !
o
0N
ST UEAR SPLASH-PRIIT 0 DUST-RESIETANT I47ETY & D :
0 PREVENT CONTALT WITw THIS SUB3TANCI. o

SHOFACILT
E I3 ANY PO
70 THIS SUBSTANCE  THE £
TEENCH SHOWER WI™nln

—
w3
—
=
3
<
1
El
"

m

1.

AUTHORIZED
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«*HYDPOCHLORIC ACID, CONCENTRATED (36-37
++HYOROCHLORIC ACID, CONCENTRATED (36-37
«+HYDROCHLORIC ACID, CONCENTRATED (34-37

- MATERIAL SAFETY DATA SHEET

FISHER SCIENTIFIC EMERGENCY NUMBER: (2011 796-7100 *
CHEMICAL DIVISION CHEMTREC ASSIZTANCE. (B00) 422-9300
1 GEAGENT LANE
TAIR LAUN NJ 27410
2010 794-7100
THIS INFORMATION IS BELIEVED TO BE ACTURATE AND REFREZENTS THE BEST
INFORMATLION CURRENTLY AVAILABLE T0 US. HOUEUER, UE MAKE N WARRANTY (OF »
ﬁrFLHHNTAELLI1" GF ANY DTHER WARRANTY 3 :
s s
il
1t
®
®
~f5;t;431¥ 1 FIRIITTENNE=G ° J
SERCENT. 25 5-15 ¢
FIRIENT &l l-ed »
g . } T CEILING
S OPPM (7.6 MG/M3) OFG Sk Tud, ’
10 PPR (15,2 AG/R3: LFG MAKk 5 WINUTE FEAK, MOWENTARY VALUE, 8 TIMED SHIFT
MCASUREMENT METHD: SILICA SEL TUBE, SO5IUM BICARBONATE/SODIUM CARBONATE;
10N CHROMATOGRAPH:; (NIOSH UGL. 111 4 7903, INCR3AWIC ACIOS).
500 POUNDS SARA SECTION 202 THRESHOLD PLAMNING QUANTITY (GAS)
: »
®
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PR,

5000 POUND SARA SECTION 304 REPORTABLE QUANTITY (GAS) o
@ 5000 POUNDS CERCLA SECTION 103 REPORTABLE QUANTITY (LIQUID)
SUBJECT TQ SARA SECTION 313 ANNUAL TOXIC CHEMICAL RELEASE REPORTING
® PHYSICAL DATA
OESCRIPTION: COLORLESS OR SLIGHTLY YELLOW FUMING LIQUID WITH A PUNGENT °
® Q00K OILING FOINT: 324 F 116y O SECIIFIC GRAVITY: 1.2
VAPOR FRESSLEE. NOT AVAILASLE PH: 1.1 -2, N "
© SOLUSILITY IN WATEF. SOLUBLE VAPOR OEw3[7- 1]
------- FIRE-;&D EXFLOSTON DRTA N [ J
i3I0~ HAZARD:
HAZARDG WHEN ExPSED "2 mMI27 0F 7 anf
oo [ }
g FIRE
mJug
W TES [ ]
15 n
e Lsf




ACC11155 PAGE 03 OF 08
ANHYDROUS: 100 MG RINSED EYE-RABBIT MILD.
@  HYDROCHLORIC ACID: S #G/30 SECONDS RINSED EYE-RABBIT MILD.
TOXICITY DATA:
HYDROGEN CHLORIDE (ANHYDROUS GAS): 4701 PPM/30 MINUTES INHALATION-RAT LCSO;
2644 PPM/30 MINUTES INHALATION-MCUSE LCSO.
@  MONOHYDRATE: NO DATA AVAILABLE.
DIHYDRATE: NO DATA AVAILABLE.
TRIHYDRATE: NO DATA AVAILABLE. »
HEXAHYDRATE: NO DATA AVAILABLE. o
@  HYDROGEN CHLORIGE (AEROSQL): Sbes PPm 30 MINUTES INHALATION-RAT LCOC 2147
PPM/30 MINUTES INHALATION-MOUSE LCSO
WYORGCHLORIC ACID, 1300 PPM/30 MINUTES INHaLATION-HUASN LCLE.
MINUTES INHALATION-HUMAN LCLO; 3124 FPA-1 HOUR
® INHALATION-RAT LCSC. 1108 PFA 1 HOUR INMALATION-HOUSE LL“S':,
4413 PPM/30 MINUTES INHALATION-RABBIT LCLO: 4413 PPM./CO RID
INHALATION -GUINER FIG LCLO; SO MG %G ORAL-RABBIT LDSC,
; LiE

M L0S0, 81 ML KG UNREPORTED- MaN Lot

0
EOEFFEITS IATS O RTECSY

" LERS E'If H"D 1 H]UF ! s AL
LY ULCERATION OF THE FOaT DF LARYH ®
ELEITATIONS 20 HEADACHE . TIaN

S a EFONFHIAL
H PUL

U GWEATING aND COLLAPSE. FRQTASENGITIIATICN »
N PERSONS FREVIOUS j {
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- ACC11155 PAGE 04 OF 0§
COMPRESSED GAS MAY CAUSE FROSTBITE. ®
CHRONIC EXPOSURE- REPEATED 0® PROLONGED CONTACT WITH VAPORS OR BILUTE
* SCLUTIONS MAY CAUSE DERMATITIS. PHOTOSENSITIZATION MAY OCCUR.

FIRST AID- REMOVE CONTAMINATED CLOTHING AND SHOES IMMEDIATELY. WASH AFFECTED
AREA WITH SCAP OR MILD DETERGENT AND LARGE AMOUNTS OF WATER UNTIL NO
-®  FUIDENCE OF CHEMICAL REMAINS (AT LEAST 15-23 MINUTES). IN CASE OF CHEMICAL
BURNS. COVER AREA WITH STERILE, DRY DRESSING. BANDAGE SECURELY, BUT NOT
TOD TIGHTLY. GET MEDICAL ATTENTION IMMECIATELY. ®

® £yE CONTACT:
HYDROGEN CHLORIZE (HYJROCHLD? 1D ACId:

CORROSIVE
ACUTE EXPOSURE- CONTACT MaY CAUSE SEVERE IA=ITATION
- CORNEAL NECPOSIS AND BUAND WITH IﬁDAIR"‘—'M On FERMANENT L
OROF OF HYDRDCHLORIC ACID SPLASKED IN THRE TYE AND IMRMEDJIATZLY
HGk PRODUCEL A WHITE LDAUULATT-'N OF THE IJRNEAL AND O :.
ITRELC e AN“‘ ALS EXPQ3ED TO ver(R : i
g '-(NL A we 7 (> - ""5"\ t
SHOWED 2o GHT ER0II0N OF THE !
{OmenfE 33E0 U,.,« n,.' CHU;\I_L'FUQ'_ H
- ' =
[
-
-
®

(HrPRQUALORTD =000

z 1
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o REACTIVITY

REACTIVITY: :
REACTS EXOTHERWICALLY WITH WATER DF STEAM TO PRODUCE TOXIC AND CORROSIVE

. FUMES. .

INCOMPATIBILITIES: [
HYDROGEN CHUORIDE (HYDROCHLORIC ACIO): i
AZETIC ANHYDRIDE: VIDLENT REACTION.
ALCOHOLIC HYDROGEN CYANIDE: EXPLOSIVE REACTION.
ALUMINUN: EXPLOSION.
ALURINUA-TITANIUM ALLOYS: IGNITES OR INCANDESCES WHEN HEATEL
. 2-AMINGETHANOL . VICLENT REACTION.
AMMONIUM HYOROXIDE: VIOLENT REACTION.
BASES: VIOLENT REACTION.
FRAZS: CORRY
@ R082E: LUFPUUE:
. M CAREIDE: RESITS WITH InIanlEZTZNCE.
M HYP! lCHLL-MIt 'GNIHUN
e ATETY IGITES O

A NARERN TR

FLANMSERLE H'ﬂrH: n At
UNTHNfCt:L”
CTION AT 125 2,

?LJA“»

I F EU0LUTION OF FLaMMASLE HYOROGEN 543

o
'u v

ICL:NT

S OF TOxIT HYDROGEN CHLIRIDE

el

ComcIZITION:
HE RMAL DE OMPOSITION mAY RELEASE CORRGIIJE WyDROSEM CHLORIDE.

ON HAS NOT BEEN REFORTED 7O GITUR UNDEF NCRmAL
SSURES. »
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® STORAGE AND DISPOSAL
0BSERVE ALL FEDERAL, STATE AND LOCAL REGULATIONS WHEN STORING OR DISFOSING
OF THIS SUBSTANCE. FOR ASSISTANCE, CONTACT THE DISTRICT DIRECTOR OF THE
@ ENVIRONMENTAL PROTECTICN AGENCY .
##STORAGE ¢+

STORE IN COOL . WELL-VENTILATED PLACE
Aot (NFFA 35 HRZARDOLS CHERICALS TA7A

PROTECT AGAINST FHYSICAL Damadt. &
SEPARATED FROM ALL OXIDIZING mATER

1975,

STURE AURY FROM INCOMPATIBLE SUESTANCES

»4DISPOSAL ¢4

T2 WITH STANDARDS APrlIfaBLe [0 GoWNERATORT of
EPA HAZARDOUS WaSTE nimRER D000,
Ok 103 PEPORTAELE QUANTITY

T

D R R R LR R R L L R LR R R R R e R R

P R R R R L R A e R R A R A A R R A R R X R
o AM L E iy DOnAT AT
TEILL AND Lifw FRGCEDURES

S2I0 SPILL
b LIG ROLDING

¢ 20uN
FOE LS

D IT WITHOUY RISx FCR

ERIAL =83 FLACE JNTO
i

COIF v Dae OO
! L550RBENT ¥AT

[RY SPILLS. WiTH [uBEAN SHOVEL =.alf

v .




ACC11155 PAGE 07 OF 0Of
MATERIAL INTO CLEAN, ORY CONTAINER AND COVER. MOVE CONTAINERS FROM SPILL
AREA. FOR LARGER SPILLS, DIKE FAR AHEAD OF SPILL FOR LATER DISPDSAL. KEEP
UNNECESSARY PEOPLE AWAY. ISOLATE HAZARD AREA AND DENY ENTRY.

REPORTABLE QUANTITY (RQ): 5000 POUNOS

IHE SUPERFUND AMENDMENTS AND REAUTHORIZATION ACT (SARA) SECTION 304 REQUIRES
THAT A RELEASE EQUAL TO OR GREATER THAN THE REPORTABLE QUANTITY FOR THIS
SUBSTANCE BE IMMEDIATELY REPORTED TO THE LOCAL EMERGENCY PLANNING COMMITTEE
AND THE STATE EMERGENCY RESPONSE COMMISSION (42 CFR 355.40). IF THE RELEASE OF
THIS SUBSTANCE IS REPORTABLE UNDEFR CERCLA SECTION 103, THE NATIONAL RESPONSE
CENTER MUST BE NOTIFIED IMMEOIATELY AT (£00) 424-3800 OR (202! 426-247% IN THE
METROPGLITAN WASHINGTON, D.C. AREA (40 (FR 3025,

+

© U oITEN DHUORISE AvIADCALERIC AT

-

SLOEPM- ANY
AdY

E RESPIFATIR (GAS MASK) WTH
InT- 37 GACK-MOUNTED ACI GRS CANISTER.
SCAPE-TYPE AELE-CONTAINED SREATHING APPARATIZ

BPEATHING APRAFATUS THAT YA
1T

L atghE-PERAND TR 5T

AR
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OR OTHER POSITIVE-PRESSURE MOODE. ’

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

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

EYE FROTECTICN:
EMPLIYZE MUST WEAFR ZF_ASH-PROOF OR QUST-RECISTANY SAFETY GOGALES ANE A
® FACESHIELD 75 FREVENT CONTACT WITH THIS SUBSTANCE.

EMERGENCY wa3H FACILITIES:

WHERE THERE IZ AMv PUSCIBILITY THAT AN EmFilriz '€
© EXPOSE3 TS THIS SUBSTANCE, THE EMPLOYER SHOULD PRO
AND GLITH

A
TRINU- SRIER WITHIN THE IMmERIATE JORN ARCA

M7 BE -9
FOLNTSIN :

Trogef

I A
i
2 e

ACC12090 PAGE 08 OF 0% )
HEALTH AND THE MINE SAFETY AND HEALTH ADMINISTRATION (NIDSH-MSHA).
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##L -ASCORBIC ACID#+

#+L ~ASCORBIC ACID#+

#2[ -ASCORBIC ACID## H

@
o
® . HATERIAL SAFETY DATA SHEET
®
©
©

FISHER SCIENTIFIC EMERGENCY NUMBER: (201) 796-7100 ®
CHEMICAL DIVISION CHEMTREC ASSISTANCE: (BOO) 424-9300
1 REAGENT LANE
FAIR LANN NJ 07413 !
01 736-7100
THIS INFORMATION IS BELIEVED TO BE ACCURATE AND REFPRESENTS THE BEST
INFORMATION CURRENTLY AVAILABLE TG US. HOUEVER, WE MAKE NO WARRANTY &F
MERCHANTABILITY OR ANY OTHER WARRANTY, EXFRESS OR Imc_IEL. WITH REZFECT ®
JUCH INFORMATION, AND WE ASSUME NO LIABI_ITY RESJLTIw H
SHOULD MAKE THEI® OWN INVESTIGATIGNS 70 CETERMIME Tut
INFORMATION FOR THEIR PARTICULAE PURFOREZD
@ o HEITANIE TGENTIFATTOR b
®
®
ITHER COXTAmINANTS . NONE [ ]
DESCRIPTION. ODORLESS, WHITE TO SLIGHTL: v2ilOk La0€Tall tFLATES 05 min]7 Is10 | J

NESDLES) GR POMDER WITH A MILD ACIDIC TASTE: GRAZUALLY JARKENS ON ZXPOLURE

Tu LIGHT, MELTING POINT: 374-378 F (190-192 {1 S0mE [Z(OmPOSINION

. SFECIFIC GRAVITY, 1.45 PH: 3 @ 0.5X SOLUTION SULUBILITY IN WATER: 33%
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SOLVENT SOLUBILITY: SLIGHTLY SOLUBLE IN ALCOMOL, INSOLUBLE IN ETHER, »
CHLORFORM, BENZENE, PETROLEUM ETHER, OILS AND FATS, FAT SOLVENTS

FIRE AND EXPLOSION DATA

FIRE AND EXPLOSION HAZARD: !
SUIGHT FIRE HAZARD WHEN EXPOSED TO HEAT OR FLAME.

QUST-AIR MIXTURES MAY IGNITE OR EXPLOOE.
UPPER EXPLOSIVE LIMIT: {0 G/FT3 (MINIMUN!
LOUER EXPLOSIVE LIMIT: 2¢ G/FT3 (QPTImim:
AUTCIGNITION TEMP.: 1220 F (660 C)

»
© IFFIGHTING HEDIA.
Or: CHEMICAL, CARED [13¢10E. WATER 3P380 J CGULAR FOan
1397 ERERGENCY £21FO: COk. 00T ¢ f2o0 50
»
»

2
[+

LAl

~maz

R AT IO
RN N

T s -

ACae ey e

e

4

. PEFIONS
THIAE WK
. AEHLDRHYuQ
INTLAMMATORY [

TRTCATT

tLan x“\'
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HEALTH EFFECTS AND FIRST AID

INHALATION:
L-ASCORBIC ACID:
ACUTE EXPOSURE- INHALATION MAY CAUSE MILD MUCQUS MEMBRANE IRRITATION,
COUGHING ANO CHEST OISCOMFORT.
CHRONIC EXPOSURE- NO DATA AVAILABLE.

FIRST AID- REMOVE FROM EXPOSURE AREA TO FRESH AIR IMMEDIATELY. IF BREATHING
HAS STOPPED, PERFORM ARTIFICIAL RESPIRATIOn KEEF FERSON WARM SNT AT PEST
TREAT SYNPTOMATICALLY AND SUPFORTIVELY. GET MEDICAL ATTENTION LRMEZIATELY.

Sxln CONTADT:

L-ASCORBIC ACID:
ACUTE EXPQSURE- CONTACT MAY CAUSE MILD IRRITATION
CHRONIC EXYPOSURE- MO DATA AVAILABLE.

FIRTT AID- REMOVE COnTAMINGTEL CLOTHING SN[ THOES ImmEDISTELY  Wi3H AFFZITLD
AREA WITH S0AP OR HILU OETERGENT AND LARGE AMOUNTS CF WATER LNTIL #0
EVIOENCE §F CHERICA. REMAING (APPROGIMGTELY 15-00 mInctTesr, GET mElilel

ATTENTIIN IMREDIATELY

mil- WAtH EYRS IMMECIATZLY
WALt LIFTING UFPER &N

TARROER :
{ DERS SUCk A3 “EIN~ EOJY FOP“
An INFECTION 15 FRESENT . HEMDLYS
:AEVY INGIVI thL: ﬂrS :E:M

san]3m :U_-Uu NG FFQLON
T InN REBOUND ZCURuY  JENTA
= Ta,\ HIom [aTiv
O VITAMIN O I3 EXCRETE
30 GFFECTED Ev [ARGE [F
RTILITY HAVE BEEN REPORTED

[
PIGS AND RATS.

d ! LIS N
A3T mILK AND NURSING .
THE NEWEORN ANC FEMS S

TION DURING PRECGNANDY IN C_Incs

IT IS UNLIKELY THAT t”“"ENC' TRESTMENT WiIlL BF wEQUuIFED
.aE EFFECTS OCCUR, TREAT SymPTOMATICALLY AND SUFPORTIVELY 4N
i ATTENTION.
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@ ANTIDOTE:
NO SPECIFIC ANTIDOTE. TREAT SYMPTOMATICALLY AND SUPPORTIVELY.
@ REACTIVITY
REACTIVITY:
STAELE UNDER NORMAL TEMPERATURES AND PRESSURES. '@

NCOMPATISILITIES
L-ASCORBIC ACID:
ACI0S (STRONG) . INCORPATIBLE.
@  AKALIES: INCQmFATIBLE.
ALUMINUM: SOLUTIONS MAY RELEASE EXPLOSIVE HYDROGEN GAS.
COPPER: OXIDES VITAMIN C RAPIDLY.
ININ. SOLUTIONS mAY RELEASE EXFLOSIVE HYDROGEN GA: ®
©  CIDIZERS (STRONG): FIRE AND EXPLOSION HAZARD.
JINC. SOLUTIONT mAY RELEASE EXPLOSIVE HYDROSE

-

ITIW w3

ITIRT In S IDIL 0Rr WELL VENTILATED SRtal

® i
vrrbbobvbbebtosedi bt inst ot tbrtisrvetibevioriredediesrbotrigreratt bbb cboree
B T T
LN g L= ,I‘I IS I
T v - - - e e e mwme
. S0 TawT sl JoTe aThNG et T T

0 s S S A

SFILC AME LEIAK FRDCECURES

8 Wi
5
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P PROTECTIVE EQUIPKENT
VENTILATION:
PROVIOE LOCAL EVHAUST VENTILATION. VENTILATION EQUIPNENT MUST BE EXPLOSION i
@ FPRUF. !
\ RESFIRATOR: _
\ THE FOLLOWING RESPIRATORS ARE RECOMMENDED BASED ON INFORMATION FOUND IN THE »
©  FHYSICAL DATA, TOXICIT' AND HEALTH EFFECTS SECTIONS. THEY ARE RANKED IN
ORGER FRON INTWUM 10 RAXIMUM RESPIRATORY FROTECTI(N.
THE SPECIFIC RESPIRATIR SELECTED MUST BE BSSED ON CONTAMINATION LEVELS FOUND
In THE UORK FLACE AUST EE BASEL ON THE SPECIFIC QFERATION, MUST NOT E(EES
@  THE WORKING LINITS OF THE RESFIFATOR AnJ MUST BE JGINTLY AFPRDVED 5 THE
VATIONAL INSTITUTE FOR OCCUPATIONAL SEFETY AND HEALTH AN THE KIME SAFE™:
AND HEALTH ADMINISTRATION +NIGSH-MSHA .
’ »
»
CONTAIW
A
»
TOWERR AFERCTIATE FROTECTIVE SLIGES T0 FREVERT JInTACT WITh Tall
»
3
5 ~-3RI0F OF DUST-RESIITANT a7
»
»
»
»
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ACCIZ3ES PAGE 06 CF 0

[ad

AUTHORIZED - FISHER SCIENTIFIC, INC.
CREATJON DATE: 12/21/84 REVISION DATE: 05/19/92

-ADDITIGNAL INFORMATION-
THIS INFORMATION IS BELIEVED TO BE ACCUKATE AND REPRESENTS THE BEST
INFORMATION CURRENTLY AVAILABLE TO US. HOWEVER. WE MAKE NO WARRANTY OF
KERCHANTABILITY OR ANY OTHER WARRANTY, EXFRESS OF IMPLIED, WITH RESFECT TC
SUCH INFOFMATION, ANG WE ASSUME NO LIABILITY EESULTING FFOm 173 USE. USERC
SHOULD PAYE THEZR Gun INUESTIGATIONS TD DETERsING THE SUITAIlITy OF THE
INFORMATION €0R THEIR PARTICULAR PURPCIEE.

-.ﬂ‘:?q*". ?r . * .-

U OACC165S0  PAGE 0° OF 13
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O +42-PROPANDL ¢+
«42-PROPANOL #+
#42-PROPANGL #+
O - MATERIAL SAFETY DATA SHEET
FISHER SCIENTIFIC EMERGENCY NUMBER: (201) 794-7100 1'
¢ CHEMICAL DIVISION CHEMTREC ASSISTANCE: (800) 424-%300 1

1 REAGENT LANE
FAIR LAUN NJ 07410
{201 796-7100

THIS INFORWATION IS BELIEVED TO BE ACCURATE AND REPRESENTS THE BEST
INFORMATION CURRENTLY AVAILABLE TO US. HOWEVER, WE MAKE NO WARRANTY OF
MERCHANTABILITY OR ANY QTHER WARRANTY EXPRESS OR IMFLICD WITH RESPECT TO »
‘ SUCH INFORMATION, AND WE ASSUME NO LIABILITY RESULTING FROm IT3 UsE. USERS
THOULD MAKE THEIR OUN INVESTIGATIONS TO QETESMINE THE ZUITABILITY OF THE
INFOARATION FOR THEIR PARTICULAR FURFO3ES.

BT A INGR T ME
FanG., LUTOS0L, FETROHC.; DInZT=i (SF2INCL, D23 avanTId  PROPAN-1-0
SLCOSOLVE 2+ VA NTINE; ISOFROPYL A_COHOL. ALCOLEL; ISOHD. ~-PROSSN-I-i
SEC-PROPYL ALCOMOL: PRO; 5TCC 4909205 UM 1219
A415; md1ar A417; A4DS. A419; RA3D: n4G1; ASIS, ASZO, A4TISK: A41E5K;
A42:P; Ad64: AS1s: C3HEO; »

CHEMICAL FamILY:
HYOROXYL, ALIPHATIC

i ECUL SR FORMLLA: CZ-H5-2

OLECULSR WEISHT. 80,13

[
CERCLA RAT 1Nu" (SERLE -3 RERLTH=Z
NE2& RATINGS - ICALE D-3,. HEALTH=:
JIMFONENTS ANE &
COMPONENT . Z-FROFANDL
CASE 67-63-9
»

CTRER CONTARINANTS: NONE

EXPUSURE LINITS

ROFIL ALCOROL CISOPROFANOL; Z-FROCANTL

PEM (733 MG/M3) OSHA TuA. 500 PFM (1230 #G/n3) OSHA STEL

400 PRm 0333 m3/M3r ALCIH TWR, SO0 PPm 11230 MG-m3> ALCGIH STEL

400 PPA 1733 MO/M3) NIDSH RECONmENCED TWA,

gou FFM 11230 MG/M3) NIOSH RLCUHFENDED STEL [ ]
400 PEm 1983 MG/ M3) DFG mAk Tuwa

800 FPM (1946 MG/M3) OF6 MAK 30 MINUTE PEAK, AVERAGE VALUE, 4 TIMES/SHIFT

HEASURENENT METHOD: CHARCOAL TUBE: 2-BUTANOL/CARBON DISULFILE; GAS
( HEQHATUU?APHY WITH FLAME TONIZATION DETECTION; (NIOSH VOL. III # 1400,
ALCORILS T

- - ———— e — e o -- S = -

PAGE 06 OF 13
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SUBJECT TO SARA SECTION 313 ANNUAL TOXIC CHEMICAL RELEASE REPORTING
(ONLY PERSONS UHO MANUFACTURE BY THE STRONG ACID PROCESS ARE SUBJECT,
~ SUPPLIER NOTIFICATION NOT REQUIRED.)

€ ++0SHA LIMITS ADOPTED JANUARY 19, 1989 ARE SUBJECT TO THE DECISION OF THE

i

C

11TH CIRCUIT COURT OF APPEALS CAFL-CIO V. OSHA: AS OF JULY 7, 1992 4+

PHYSICAL [ATA
DESCRIPTION: TRANSPARENT, COLORLESS, MOBILE LIQUID WITH A CHARACTERISTIZ MILD
ALCOHOLIC ODOR AND A SLIGHTLY BITTER TASTE. BOILING POINT: 180 F (82 [
SPECIFIC GRAVITY. 0.789 VCLATILITY: 100%

MELTING POINT: -129 F (-89 O)

L EVAFORATION #aTE: (BuTYL ACETATE=1. 2.5%
J00R THREZHOLD: S50 FPm  VAFDR [ENSITY. 2.1
ETRAIR ILOEAEIEA ACTOND
""""""""""""" FIRE AND DaPLesitw sata
FIRE AN TPLOSIIN HAZARD:
GANGERDUS FIRE HAZARD WHEN EXPOSEG TD HEAT OR FLANE.
VAPORS AR MEAVIER THAN AIT AND MaY TRAVEL 2 CONSIDERAELE DISTANCE TG & SOURCE
OF IGNITION AND FLASH BACK.
REOR-A1F MINTURZZ ARE IXFLOSLJE ABOVE FLASH POINT.
( FLASH POINT. 537 (42 L) (L0 uPPER EXFLOSIVE LIMIT. 1I.7% & 72

FLAPMASILTT: CLAZS.QSHA): I3

FIREFIGRTING MELIA:
aR1 CHEMIZAL, CARBIN DIDXIDE WAYER SFRAY DR ALLOADL-RESISTANT FOAM
v & 2UI0EBOJK, DOT P 2800.55.

FUS OF ALTOIL-RESIETANT Fiam
DGT P S800.5..

ALLOMOL FDAM A o
NTE8 325M, FIAE HAZARD PROPERTIES UF FLANMABLE LIGUICS, GASES, AND VOLATILE
HLIBS, 1750,

FIRZFISRTING:
MOVE CONTAINER FROM FIRE AREA IF v0u CAN 00 IT GITHOUT RISh APPLY [DOLING

WATER TO SIQES OF CONTAINERS THAT ARE EXPOSED TO FLAMES UNTIL WELL AFTER FIRE
I3 QUT. STAY ARAY FROM ENDS OF TANKS. FOR MASSIVE FIRE IN CARGU AREA, USE

ACC1655 FAGE 07 (7 13
CHLORGSULFONIC ACIO. TEMPERATURE AND P R
Coae b patce e e 0 PRESSURE INCREASE IN CLOSED CONTAINER.

- e




T ; ACC12090 PAGE 03 OF 09
UNMANNED HOSE HOLDER OR MONITOR NOZZLES; IF THIS IS IMPOSSIBLE, WITHDRAW FROM
AREA AND LET FIRE BURN. WITHDRAU IMMEDIATELY IN CASE OF RISING SOUND FROM
VENTING SAFETY DEVICE OR ANY DISCOLORATION OF TANK DUE TO FIRE. ISOLATE FOR
1/2 WILE IN ALL DIRECTIONS IF TANK, RAIL CAR OR TANK TRUCK IS INVOLVED IN FIRE
(1990 EMERGENCY RESPONSE GUIDEBOOK, DOT P 5800.5, GUIDE PAGE 24).

EXTINGUISH ONLY IF FLOW CAN BE STOPPED; USE UATER IN FLOODING AMCUNTS AS FOG,
SOLID STREAMS MAY NOT BE EFFECTIVE. COOL CONTAINERS WITH FLOODING QUANTITIES
OF WATER, APPLY FROM AS FAR A DISTANCE AS POSSIBLE. AVOID BREATHING TOXIC
VAPORS, KEEF UPWIND.

WATER MAY BE INEFFECTIVE (NFF@ 325m, FIRE HAZARL FRUPERTIES OF FoAmMABLE
LIQUIDS, DGASES, AND VOLATILE SOLIDS, 19791)

TRANSPORTATION DATA

DEPARTMENT OF TRANSPORTATION HAZARD CLASSIFICATION 45-0FF 170 it
FLAMMAELE LIGUID

CEPARTHENT OF TRGNSPORTATION LABILING REGUIREMENTI 23-0FR 172 101 NG
SUBPART £

FLammab B IgUld

S, INRALATION KAZRATS AMl I87E07]
SIARD COMMUNICATION REQUIREMENTS I

ARSERCH

r

1.5, CEPARTMENT OF TRANSFORTATION SHIPPING NAME-IJ WUmDES 39 TF8 370 (01
LOTFRT R AWl -V 1007
ST MEPRsRImfsT 5 TRANTEIITATION HAZRRD TLaSI OF JIvISIIN 36 DFR 1T
- FuameazZis LIQUID
U 5. DECSRIaTNT OF TRANSPORTATION PAJKING QROUF . &< 154 171 10
vy Il
SFORTATION LAEZUING REaUiremiInTs 3% IFF 1700102
FORTATION FADRARING ALTHORIZAT 10w
T
47

GF TRANSPORTATION JUANTITY LIMITATIONS 4% JFR 172.101:
JRATT QR RAILCAR. ©
T aebr: &0 L

L




ACC12090  PAGE 04 OF 09
‘o’ TOXICITY

e tSOPRUPYL ALCOHOL (ISOPROPANOL; 2-PROPANOL):
' IRRITATION DATA: 500 MG SKIN-RABBIT MILD; 100 MG/EYE-RABBIT SEVERE; 10 MG
O EYE-RABBIT MODERATE; 100 MG/24 HOURS EYE‘RABBIT MODERATE.
TOXICITY DATA: 16,000 PPM/4 HOURS INHALATION-RAT LCLO; 12,800 PPM/3 HOURS
INHALATION-MOUSE LCLO; 12,800 MG/KG SKIN-RABBIT LDS0: 5272 MG/KG ORAL ~MAN
LOLO; 14,432 MG/KG ORAL-MAN TDLO: 3570 MG/KG ORAL-RUMAN LDLO; 223 MG/KG
O  ORAL-HUMAN TOLO; 5045 MG/KG ORAL-RAT L0S0; 3600 MG/XG GRAL-mOUSE LDSO;
6410 MG G ORAL-RABBIT L0570, 1537 mo/KG ORAL-DOS LOLO = m37hG
SUBCUTANEQUS-MAMMAL LOLD; o GM/KG SUBCUTANEDUS-MOUSE LDLU, 1363 mME/KG
INTRAVENDUS-RAT LLSO; 1509 A0 KG ISTRAVENDUZ-MOUSE LOSC, ({74 mG-xb
c INTRAVENQUS-RABBIT LOS0; 1963 MG/ kG [NTRAVENOUS-CAT LOLO, 1024 mG/XG
INTRAVENDUS-DOG LDLO, 2735 MG/KG INTRAPERITONEAL-RAT LDSQ 4477 MG/KL
INTEAFERITONEAL-HUUSE LDJO 667 MG/KG INTRAPERITONEAL-R&SEIT LDS0;
2350 MG/KG INTRAPERITONEAL -GUINEA PIL LDSO; 3443 w5/ kb
INTRAFERITONERL -HAMSTER L"r“ o ,kb UNDE 7°TEJ AN L
UATA < RTECS., REPRODULCTIVE EfFE A,
uARLI“L-LN JTATUJ HUNQN I“RU"UA e E\ DENLE HNI"~
- o, STRONG AZID “ﬁNl P lTJRING R
. JUnnER“ T”

T
oL

INRTE:

0

SomINARY Fon TG

Errth OF CAf

AOCITICNAL DATA
DTHER HEPATOTOAD

HEALTH EFFECTS

thHLhTIDN
. REGEYS

A auFRuﬁid. Lo l- 0
#moIwmEQT 4 ELy DANSERTL
EZT ZXPOIEL TO 400 FR

¥XPDonw>-

s
-
I
4

L2 THERE
STNUSES,
“HTL

'.éIBL‘
O By ~T°UNG a0 LIEES,
v is NUT LAk UquH uuvan“,Lq “RE RESPONSI?LE.

FIRST A0~ REMTVE FROM EXFOSURE AFL

3 RESH ~IR IMMECIATELY [F BREATHING
Q  AAS STLPFED. FERFORM ARTIFICIAL RE:rF

CF
IRATION. KEEP FER3ON UA’H HNU AT REST.

ACC16550 FAGE 09 OF 13

HOSPHORUS TRICHLORIDE: EXPLOSIVE REACTION
guguanrr ACTR AND SULFURIC ACID: POSSIBLE EXPLOSXUE REACTION.




TRIETHYLGALLIUM

-n P PEIN] TAT AV A

ACC18550

A'FQPPLEX; IGNITION REACTION.
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EVEN IF OELAYED. 00 NOT ATTEMPT EMESIS IF RESPIRATION IS DEPRESSED.
€% MAINTAIN BLOOD PRESSURE. TREATMENT SHOULD BE ADMINISTERED BY QUALIFIED
MEOICAL PERSONNEL (DREISBACH, HANDBOOK OF POISONING, 12TH ED.). 6ET MEDICAL
ATTENTION. !

O ANTIDOTE: !
NO SPECIFIC ANTIBOTE TREAT SYMPTOMATICALLY AND SUPPORTIVELY. -

REACTIVITY

REACTIVITY:
ISDPROFYL ALCOHOL (ISDPROPANOL; 2-PROPANOL): }
STABLE UNDER NORMAL TEMPERATURES AND PRESSURES. MAY SLOMLY PEROXIDISE ON
EXPOSURE TO AIR UNDER NORMAL STORAGE CONDITIONS. AN EXFLOSION HAZARL MAr
EXIST IF THE SUBSTANCE IS OISTILLED OR ALLOWED TO EVAPORATE TO DRYNESS. °

INCOmEATIRILITIES:
[ZCPRGPYL ALCOHCL (T3CPROPANOL: 2-PROFANOL):
INCOMERTIBLE .
HVWKIEEQ INCOMPATIELE .
UTZ”N I3 EXQTHErmI]
[

FOFMATION O
s ﬂ‘h FETONE LS Ten »
T
ToNLTION AT AMZIENT TEmRSRRTLRELD,
__ADLue (PARTISLES ¢ IGNITION On EAPQSURE 71 AlF

XIOE: FORMATION OF EXPLOSIVE COnFCLND.
Friliy INCREASES THE POSSIEILITY Df FERDXIDATTION, >
N;TP“FE’HHNE) DISZ0LVES LIBERATING HE&T AND POSSI

A-TURE ANnD PRESZURE INCREASE IN CLODS3ED CONTARINER.
TRONGY: FIRE AND EXPLOSION HAZARD.
Q. S TOXIDATION  ON EaFGSURE TGO LIGHT, REZvils In FOReATIDe OF
InD PGTENTIALLY ExFLOSIVE HYDROGEN PEROXIOE.
T TRb JFL~>~ FOOF IETN SALTS, mAY EXFOCOE
C5: mar BE ATTACKED. )
B 7-*'-~"“!'“E [GNI7 10
- A Bt HTAHLkEU
L TE - SULFURIC afl

—
r
¥

e
‘3
T

':

E WH OTITION FREOUCTS may INCLUDE TO<IC OXIOES OF CAREDN

T0 OCCUR UnIZR NORmAL

STORAGE aND QISPOSAL

JeSERVE FECZRAL, STATE AND LOCAL REGULATIONS WHEN STORING OR DISFOSING
Tault

4 AL H
Helk ULmL
@ OF TRIS SuESlanlt. FOR ASSISTANCE . CONTACT THE DISTRICT CIRECTOR OF THE

[Ty

i"iﬁiﬁ.ﬁﬁt..tii0htﬁ.ﬁh‘iQiQQ.QQ"QQ‘QQQQQ‘Q‘QOQtQQQ..tﬂti..ﬁiii"..t.i:&.&l‘.

CONDITIONS T0 AVCID
" MAY IGNITE OTHER COMBUSTIBLE MATERIALS (WODD, PAPER, OIL, ETC 1. REACIS
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ENVIRONMENTAL PROTECTION AGENCY.

[ J
#45TORAGE +4

PRESERVE IN TIGHT CONTAINERS, REMOTE FROM HEAT. (U.S. PHARMACOPEIA, NATIONAL
FORMULARY, 1985).

GTORE IN ACCORDANCE WITH 29 CFR 1910.106.

BONDING AND SROUNDING: SUBSTANCES WITH LOW ELECTRUCONDUCTIVITY, WHICH

MAY BE IGNITED BY ELECTROSTATIC SPARKS, SHOULD BE STORED IN CONTAINERS
UHICH MEET THE BONDING AND GROUNDINC GUIDELINES SPECIFIED Im NFFA 77-1683,
RECOMMENDED PRACTICE ON STATIC ELECTRICITY

STOKE AWAY FROM INCOMPATIBLE SUBSTANCES,

*4[IEPOSAL ev
MUST BE IN ACCORDANCE WITk STANDARIS APPLITAELE gF
43 CFR Jol. EP4 HAIA WASTE MimgZi {
LA STOTION 103 REFCR EOLUANTITY.
dvwvertvexverv s ridudvantridovtdudveitrinidertkrvrrerye vt rrrra vy AarITEIwaaE TN

QrTiohs Tooat

D R R R R e R R R A R S R R RS E IS E AR R a )

SRILL AND LZax rROCECURES

STOE LEaw I
SMALL JF"'”

°K
!
$ tezprraToR:
=t F : ! TORE anp MAXImio LE2 1ndlf
21 < T CF HEALTH
e <05, NIDZH CRITERIA GLIUs
LABOR, 23 1310 CUBPART Z.
THE SPECIFIC RESPIRATOR SELECTED MUST BE RASED ON CONTAMINATION LEVELS FnUhJ
iN THE UDFK LACE, MUST NOT EXCEED T~z WORKING LIMITS OF THEZ RELCIARTOR Awg
‘ EE JGINTLY SFEROVED BY THE NATIONAL INSTITUTE FOR DCLUPATIONAL SAFETY AND
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HEALTH AND THE MINE SAFETY AND HEALTH ADMINISTRATION (NIOSH-MSHA).

ISOPROPYL ALCOHOL:

1000 PPM- ANY POUERED, AIR-PURIFYING RESPIRATOR WITH ORGANIC VAPOR
CARTRIDGE(S),

ANY CHEMICAL CARTRIDGE RESPIRATOR WITH A FULL FACEPIECE AND
ORGANIC VAPOR CARTRIDGE(S). )
@ 10,000 FPH- ANY SUPPLIED-AIR RESFIRATOR CPERATEL In A CONTInuuusS FLOW MODE. l

2,000 PPM- ANY AIR-PURIFYING, FULL-FACEPIECE REZPIFATIR (HAS MASK - LITH A
CHIN-STYLE, FRONT- OR BACK-mOUNTED CRGANIC VAPOR H:tll;TEQ

o ANT SELF-CONTAINED BREATHING APFARATUS WITA & FLiL FACESIECE
ANY SUPPLIED-AIR RESPIRATOR WITH A FULL FACEFIECE.

ESCaPE- ANY AIR-FURIFYING . “uLi-FACEFIECE RESPIRATSF (GAS MASH: WIT- & )
o CHIN-STYLE, mNT- L,Q PAK-nOUNTED ORGANIC VAPOR Caml3TER,
AN APFROFRIATE ESCAPE-TYPE, SELT-CONTAINED ZRESTHING AFFAZATLE !
i
i
)
CIMFERVIONS - ' ND £OuIR ’
FEFtﬁ £3 0Kk PROLOMGED aKIN ‘J“”’A\,l WITH THI s
~1“JLU*LC MUST WEAR APFROPRIATE SROTCITIVE SLIVES T2 PR ENT I10e7ADT WiT» Thi:s
. SUBSTaNCE .
»
»

-ADEITIOwAL ING RmATI -
@ THIS irFOFrATION IS ELIE"tD Hi| SE [IURATE AND REPGESENTS THE =%
INFORPaTION TURRERTLY AVAILARLE TD 3. HAOWEVER 4E SRR
*tKL”H~"°I;:Tv i) ANT OTHER uA~r4V’ 1Ps " , ' FECT T
ThoOINFURRATION, ANL WE ASSUME TABILTTY RESULTING Fotm [T SEws ’
® JHUULC MAKE THEI® CWN INVESTIGAT Iuv M Jt,cRMINt H

1




INFORMATION FOR THEIR PARTICULAR PURPOSES.
L J

aCC12090 PAGE 09 OF 09

ACC22350 PAGE 01 OF 11

#4SULFURIC ACID#¢
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#+NITRIC ACID#»
*#«NITRIC ACID#+
*##NITRIC ACID##

MATERIAL SAFETY DATA SHEET

FISHER SCIENTIFIC EMERGENCY NUMBER: (201) 796-710Q
Q@ ChEnICAL DIVISION CHEWTREC ASSISTANCE: (800 424-9300
1 IEAGENT LANE

FAIR LAUN nJ 07410

(201 796-710¢

THIS INFORMATION IS BELIEVED TO BE ACCURATE AND REPRESENTS THE BEST
INFORMATION CURRENTLY AVAILABLE TO U3, HOWEVER, WE MAKE NO UARRANTY (F
MERCHANTABILITY OR ANY OTHER WARRANTY, EYPRESS OR IMPLIED WITH RESTECT T
SCH INFORMATION, AND UE ASSUME o7 _IASILITY RESULTING FROM ITS USE. USERS

GULD MAKE THETR OuN LNUEQTIbnTIU O ZETERMINE THE SUITABILITY OF Tat
INFOSMATION FOR THEIR PARTICULAR ~u .

R R SRR
L ] TR TR eenITRDD S0
TIanT e
SR A HYOROSIN WITRATE, RICTID WCILD NITReL cr(F
@ NTAL: o UN 2051

200, A2000: ARCDS5; A20I. AZ0eD, ASUT. ader; ;oAeR5, MNGS:

CHEMITAL Famiiy,
Q@ IMORGANIC AZID

IZDULAR FOEmULA . H-N-0

COMPONENT

LOMPONENT . waTER FERIZNT: 30

CTHER CONTAMINANTS, NOME

PDRHA TWA: 4 SRm o D mhomns SRS ITEL
3. AC2IH TUA; 4 FPM -1l M5 a2 aCGIH 3TEL
NI1USH RE MENDED Tux
/ﬂdi NIOSH RECCMmEADED 575
[ e :Z NoM3) DFE mak TWA:
!’ 20 PEM (S0 MG/M3) DFG MAK © MINUTE FEA« MGMENTARY Ua_UE, & TIRES SKIFT

MEASUREMENT METHOO. SILICA GEL TUEL: SOTIUR BICARBONATE/SOCIUM CARBONATE;
ION CHROXATOGRAPHT: (NIOSH VOL. IIT 4 "S23. INORDANIC ACIDS:

1040 PCUNDS 3ARA SECTION 302 THRESHCLD PLANNING QUANTITY




- -
) {
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1000 POUNDS SARA SECTION 304 REPORTABLE QUANTITY
"N 1000 POUNDS CERCLA SECTION 103 REPORTABLE QUANTITY
SUBJECT TO SARA SECTION 313 ANNUAL TOXIC CHEMICAL RELEASE REPORTING

*+0SHA LIMITS ADOPTED JANUARY 19, 1989 ARE SUBJECT TO THE DECISION OF THE
(N 11TH CIRCUIT COURT OF APPEALS (AFL-CIO V. OSHA) AS OF JULY 7, 1992.+#

______________________________________________________________________________ P
PHYSICAL DATH
A T . _ -
DESCRIPTION, CCLORLESS TO PALE YELLOW LIQUID wi™= & SUFFICATING CLIR
EOILING POINT. 121 F (B3 O) MELTING POINT: -24 F (-42 I
"y
SPECIFIC GRAVITY: 1.5027 @ 25 C VAPOR PREZZURE: 47.7 mMHG & 20 © .
EUSKPORATION RATE: NOT AUAILABLE SOLUBILITY In waATER: WERY 30 £
o\
YAPOR DIn3ITY.
®
witi INUREASE
LY GYIDIZABLE.
i, U TOUENT 1 ]




BEPARTHENT OF TRANSPORTATION HAZARD CLASSIFICATION 49-CFR 172.101:
OXIDIZER

DE;ARTHE?T OF TRANSPORTATION LABELING REQUIREMENTS 49-CFR 172.101 AND \
SUBP. ‘
CXIDIZER AND CORROSIVE

‘ OEPARTHENT OF TRANSPORTATION PACKAGING REQUIREMENTS: 49-CFR 173.268 »
EXCEPTIONS: NONE

FINAL RULE ON HAZARDOUS MATERIALS REGULATIONS (HAR, 45 CFR PARTS 173-160.
COTRET NURGERS Mm-131. HM-1315, HM-1818, HM-181C, HM-1510 AND Hm-204,
EFFECTIVG [ATE QCTU2ER 1. 1651, HOWEVER, COMPLIANCE WITH THE REGULATIONS 15
AUTHORIZED ON AND AFTER JANUARY 1, I991. (55 FR 52402, 12/21/90)

EXCEPT FOR EXFLOSIVES, INHALATION HA®A - 2*7 '“FECTIUUS SUBS TANLES THE L
EFFECTIVE DATE FOR HAZARD COMMUNIC REZ Iwie TS5 15 EXTENDES
QCTOBER @, 1993 136 FR 47158, (%7

£ A"NEN'_QF TEANIFGRTATION SHIPF.  LME-I3 ~LMEDR, 3% CFR 17210

s DEFRRTHMENT 37 TRANITIATATION PALKAGING AUTHORIZATIONS
EYFEPT ONS NON-
NON-BULE PR NG QR TRR
gLy PAEKAGENE. 39 LFR 03,242

PRSI )

LHLA' EF

T
75 CORROSIVE- INWALATIZN, SKIN. Evi:,
TY LEVEL. HIGHLY TOXIC BY INHALATION,
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TARGET EFFECTS: NO DATA AVAILABLE.
@ AT INCREASED RISK FROM EXPOSURE: PERSONS WITH IMPAIRED PULMONARY FUNCTION,
PRE-EXISTING EYE AND SKIN OiSORDERS.

- HEALTH EFFECTS AND FIRST AID

INHALATION: o
NITRIC ACID:
° CORROSIVE/HIGHLY TOxIC. 100 PFM IMMEDIATELY DANGERDS "0 LIFE TF HEACTH.
ACUTE EXPOSURE- INHALATION OF ACIOIC SUBSTANCES mAY (AUZZ Stvt ESFIRATOR:
IRRITATION WITH COUGHING, CHOKING, AND POSSIBLY YELLOWISH EukN: OF THE
MUCOUS MEMBRANZS. OTHER INITIAL SYMPTOMS MAY INCLUCE DICTINESS. HEADACHE
. NAUSLA, AND WEAKNESS. PULMONARY EDEMA MAY BE IMMEQIATE IN THE mQSi SEVERE
EXPOSURES, BUT MORE LIKELY WILL OCCUR AFTER & LATENT PERIOD OF 3-72 WOURS.
2,

THE SYMPTOMS MAY INCLUDE TIGHTNTT3 Iw THE [HEST, QYSPNEA. 21271 o
FROTRY S=dTUM, AND CYANUSIS. Pnr2ICal Flw M INCLYSE Hre T
C PAPID PULSE. mII5T RALES, *ATION, In NON-FAT
- ] EERS Gk
®
RIMOVE Faom EX: o DuRE T F
£1, 3lve ARTIFICIAL PRESF k¢ 4 NOOLLlLD [ ]
T oand ADNINISTER CordEN IF AV LB KEEF AFFEC FERSON wein AND
. AT SYMPTOMATICALLY w0 SUPFCRTIVELY. ADMINISTRATION JF OxYoEN
REDFHED By QUALIFIED FERSOwpEL ! CICAL ATTENTICH
®
CENTRATED ATIL 30LUTIH EQ 2oy OF
JED ELEVRTED METHEM
[ ]
AND DUReT iF
ED CONTACT & ILISTAMCES maY REZULT
ImIoaR TG oAl
E COnTAmINATEL CLOTAING ANE SHOC N ATFECTED
RomI' 0 DETERCENT AND LARG [
s AsPAINS (AT (EAST D5 CHEmMIfA
. : WITH STERILE, JRY JF ELe . oU7 wiT »

TED TIGHTLY. SET MEGITAL ATTENTIOw [am

ACC22350 PAGE 05 OF 1t
@ FIRST AID- REMOVE CONTAMINATED CLOTHING AND SHOES IMMEQIATELY. WASH AFFECTED y




DESTROYED
EYE UPON CONTACT
CWAONIT EXECIUNT- EFFECTS SEFE
EYPOSLRE, REFEATED GR PRILONC
CONJUNCTIVITIS OR EFFECTS AS

r

PRE

FIRST AAD WAIH EYES IHHEDIA‘ELT !IT
ILT

»PER Am LDufF L D’

ACC223%¢

E

THE SYf pAY
ENTRATED NITRIC ACID MAY IMPART G
TN n\ TRATI

4 QhANAu :

€ EsPDSURE

- .-

ACCIASJO PAGE 0% OF 13

ACUTE EXPOSURE- DIRECT CONTACT VITH ACIDIC SUBSTANCES MAY CAUSE PAIN AND
LACRINATION, PHOTOPHOBIA, AND BURNS. POSSIBLY SEVERE.
DEPENGS OM THE CONCENTRATION AND OURATION OF CONTACT.

i3

fOE

PAGE 06 OF 11

THE DEGREE OF

IN MILD BURNS, THE
EPITHEL JUM REGENERATES RAPIDLY AND THE EYE RECOVERS COMPLETELY

o
CASES, THE EXTENT DF INJURY MAY NOT BE FULLY AFPARENT FOR SEVERAL WEEKS.
ULTIMATELY, THE WHOLE CORNEA MAY BECOME CEEPLY VASCULAFIZED éN” 0°AQUE
® RESULTING Ih BLINONESS. IN THE WGKRST CASES,
®
®
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e REACTIVITY
REACTIVITY:
REACTS EXOTHERNICALLY WITH VATER,
@ INCOMPATIBILITIES:
NITRIC ACID: ’

ACETIC ACID: MAY REACT EXPLOSIVELY.
@  ACETIC ANHYDRIDE: EXPLOSIVE REACTION BY FRICTION OR IMPACT.
ACETONE: MAY REACT EXPLOSIVELY.
ACETONITRILE: EXPLOSIVE MIXTURE.
4-ACETOXY-3-METHOXYBENZALDEHYDE: EXOTHERMIC REACTION.
® ACROLEIN: TEMPERATURE AND PRESSURE INCREASE IN CLOUSED CONTAINER.
ACRYLONITRILE: EXPLOSIVE REACTION AT 90 C.
ACRYLONITRILE-METHACRYLATE COPOLYMER: INCOMPATIBLE. »
ALCCHOLS: POSSIBLE VIOLENT REACTION OR EXPLOSION; FORMATION OF EXPLOSIVE
® COMFOUND IN THE PRESENCE OF HEAVY METALS.
ALKANETHICLS. EXOTHERMIC REACTION WITH POSSIBLE IGNITION.
D-ALKORY-1 3-0ITHIA-2-PHOSPHOLANE . TGNITION REACTION.
nLLYL ALCOHOL . TEMPERATURE AND FRESSURE INCREASE IN CLOSEQ CONTAINER
® ALY LhLEmDE TEMFERATURE AN FRESSURE INCREASE IN (i0SED CONTAINER.
hIhE LIFSATIC 05 ARGN QTII)v £ IGRITION REACTION
8 < £ OIMCREASD In CLOSELD COnTA

aﬂﬂlwfum NITRATE
ANILINE . IGNITES ON
- A9ILINIUM NITRATE: FORMS EXFLCSIVE SOLUTION
ANICN £EXCHANGE RESINS: POSSIELE VIOLENT EXCTHERMIC REACTION.
ANTIMONY: VIZLENT REACTION. »
ARSINC: EXPLOSIVE REACTION.
A ARSINE-BORON TRIBROMIDE: VIOLENT QXIDATION.
B&ASES: REACTS.
BENZENE: EXPLOSIVE REACTION.
BENZIDINE - SPONTANEOUS IGNITION
- BENZONITRILE: FOSSIBLE EXRLOSICN.
BENZOTHIOPHENZ DERIVATIVES: FORMATION OF FOZSIBLY EXFLOSIVE COMPOLNDS.
N-BENIYL-N-ETHYLANILINE: VIGORIUE DECOMFISITI LN »
1. 4-BISIMETHOXYRETHYL )2 2 5 4-TZTRANETHILE Az EVGLUTION.
o BISKUTH: INTENSE EXGTHERRMIC REACTION 02 tXPL.‘a {
1,5-BIS(TRIFLUDROMETHYL JBENIENZ . POSSIELE EXFLOS S
o0RGN: VIGLENT 5E%LTIUN WITH IMCAn(ESCENCE.
edRDy DECAHYDRIDE: EXFLOSIVE REARCTION.
- BORON PHOZFYIOE; IGNITION REACTION,
BRONINE PENYAFLUIRIDE: IGNITION REAZTION,
N-BUTYL MERCAPTAN: IGNITION REACTION, ]
N-BUTTRALOERYDE: TEMPERATURZ ANC PRESSURE INTREASE Ite CLOSED CONTAIN-F
@&  CADmIUM FHOSPHIDE: EXPLOSIVE REACTION.
CALCIud HYPOPHOSPHITE: IGNITION REACTION.
CARBON (PULVERIZED): VIOLENT REACTION.
CELLULOSE: FORMS EASILY COMBUSTIELE ESTER.
@&  CHLORATES: REACTS.
CHLORINE: INCOMPATIBLE.
CHLORINE TRIFLUGRIDE: VIOLENT REACTION. >
CHLOROBENZENE: POSSIBLE EXPLOSION.
4-CHLORG-Z-NITRUANILINE . FOaNS EXFLOSIVE COMFOUnNL.

ACC22350 PAGE 07 OF 11 »
OIMETHOXYANTHRAQUINONE . EXOTHEKRMIC REACTION ABOVE 150 C.
o A-DIMETHY! AMINONRENTAI DEKYDE - EXOTHERMIC REACTION. . o ot
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CHLOROSULFONIC ACID: TEMPERATURE AND PRESSURE INCREASE IN CLOSED CONTAINER.
COAL: EXPLOSIVE MIXTURE.
- COATINGS: MAY BE ATTACKED.
CRESOL: TEMPERATURE AND PRESSURE INCREASE IN CLOSED CONTAINER.
CROTONALDEHYOE: VIOLENT DECOMPOSITION WITH IGNITION.
_CUMENE: TEMPERATURE AND PRESSURE INCREASE IN CLOSED CONTAINER.
™  "CUPRIC NITRIDE:. EXPLOSIVE REACTION.
CUPRQUS NITRIDE: VIOLENT REACTION.
CYANATES: POSSIBLE EXPLOSIVE REACTION. ®
CYCLOHEXANONE : VIOLENT REACTION.
- CYCLOHEXYLAMINE : FORKMS EXPLOSIVE COMFQUNT.
CYCLOPENTADIENE: EXPLOSIVE REACTIUN.
1,2-DIAMINGETHANEBIS(TRIMETHYLGOLD) : EXPLOSIVE KEACTION
DIBORAME: SPONTANEOUS IGNITION.
- DI-2-BUTOXYETHYL ETHER: VIOLENT DECOMPOSITION REACTION.
2,6-D1-T-BUTYL PHENOL: FORMATION OF EXPLOSIVE COMPOUND.
BICHLOROCETHANE : FORMS SHOCK AND HEAT SENSITIVE MIXTURE. ®
DICHLCROETHYLENE: FORMS EXPLOSIVE COMPOUND.
- DICHLOROMETHANE - FORMS EXPLOSIVE SOLUTION.
DILYCLOPENTADIENE: SPONTANEDUS IGNITICON.
DIENES. IGNITION REACTION.
LI ’TFvLHM NORETHH L. FOSSTBLE EYFL

- DIE BLE EXPLCCIDN,
3 EXPLOSIVE (AT ) 1
# ¢ 2 .

- Y T
: GiiE o+ 1 A-DIQRANE. £

- N TIGE + 14n WATER EXPLD

 EXRLOSION HAZRRD
DINITROTOLUENE . ExFLOSIVE REACTION.
CIOAANE + FERCHLORIC ACIE. POSSIBLE EXFLSZION ®
QTFHENYL DJSTIEENE: EXPLOSIVE OXIDATION.
@ OIPHENYL MERCLRY + CARBON DISULFIDE: WIOUENT RERITION
GIFRENTL TIN: ‘n~17‘u~ PtALTION
DIaDEIJn IRENTL

-
o
- LENE o
ETHYLENE L YD

t THYLENEIMINE 3 a3

S-ETHYL-Z-mETS0L : Z\t naFL SIVE DLﬂ' 1IN,
®  ITHYL PHCOZFRIWE. [INITION REACTION

GoETHYL-Z-FICOU I FORMS EXPLOSIVE

FERRDUS OxICf "FOWCERED) . INTEN »

FLUIRINE  FRIITZLE EXPLOSIVE READTION
- FORMIC ACTD. eXQTHIRMIC REACTION WITH RELEAIE OF TOxIC 85e:.

I-FORMLAMING-1-PHENTL-1, S-FROFANEDIOL : PUSSIBLE £xF_JII0N,

FUEL OIL :EURNING:: EXPLOSION.

FULMINATES. REACTS,

FURFURYLIDENE KETONES: IGNITES ON CONTACT.

OERMANIUM: VIOLENT REACTION.

GUYLEROL: POSSIBLE EXPLOSION. »
GLYOXAL: TEMPERATURT AND PRESSURE INCREASE & CLOSED CONTAINER.

ACC22350 PAGE 08 OF 11 >
PROPIOLACTONE (BETA): TEMPERATURE AND PRESSURE INCREASE IN CLOSED CONTAINER.
M PROPYLENE DXIDE: TEMPERATURE AND PRESSURE INCREASE IN CLOSED CONTAINER. 1
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HEXALITHIUM DISILICIOE: EXPLOSIVE REACTION.
HEXANETHYLBENZENE: POSSIBLE EXPLOSION.

2,2,84,4,6, 6-HEXAMETHYLTRITHIANE : EXPLOSIVE OXIDATION.
HEXENAL : EXPLODES ON HEATING.

HYORAZINE: VIOLENT REACTION.

HYDRAZOIC ACID: ENERGETIC REACTION.

HYOROGEN IODIOE: IGNITION REACTION.

HYDROGEN PEROXIDE. FORMS UNSTABLE MIXTURE. ‘l
HYDROGEN PEROXIDE An. ¥ITOKES, FOSYMS EXPLOSIVE FRODUCTS.

HYDROGEN PEROXIDE AND MERCURIC OXIQE:. FORMS EXPLOSIVE COMFOUNGS
HYOROGEN PERGAICE AND THIQUREA: FQPmS EXPLOSIVE COMPOUNDS.
HYGROGEN SELENIDE. IGNITION REACTION.

HYOROGEN SULFIOE: INCANDESCENT REACTICN.

HYUROGEN TELLURIDE: IGNITION AND FOSSIBLE EXPLOSIVE REACTION
INDANE ANO SULFURIC ACID: EXPLOSIVE REACTION.

ISOPRENE; TEMPERATURE AND PRESSURE INCREASE IN CLOSED CONTHINER. L
KETONES (CYCLIC): VIOLENT REACTION,

LACTIC ACID + HYDROFLUORIC ACIO: EXPLOSIVE REACTION.
LITHIUM: ISNITION REACTION.
LITHIUM SILITIOE: CENT REACTION.
RAGNE DI M Ex

§ )

> & 9 2

1gn
VOE. VIOLENT ZEACTION,
(FLOSIVE COMFGUNDE.

o GNAFPHTHY
On-ms TaL 0
TLzum. TEmEIF [ ]
JROANIC PATERIS
- CEOANIL S

ICNITION REACTICN
£ VIGOROUS REACTION

ACCII3SC PACE 0° D
UANTITY EQUAL TO OR GREATER THAN THE TPQ ESTABLISHED FOR THAT SUBSTANCE
Py aorxrv rnsosrars EKERGENCY RESPONSE COMMISSION FOR THE STATE IN WHICH IT 15

1
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PHOSPHORUS TRICHLORIDE: EXPLOSIVE REACTION.
PHTHALIC ACID AND SULFURIC ACID: POSSIBLE EXPLOSIVE REACTION.
PHTHALIC ANHYORIDE: EXOTHERMIC REACTION AND FORMS EXPLOSIVE PRCDUCTS.
PICRATES: REACTS.
PLASTICS: MAY BE ATTACKED.
POLYALKENES: INTENSE REACTION..
POLYDIBROMOSILANES: EXPLOSIVE REACTION.
POLY(ETHYLENE OXIDE) DERIVATIVES: POSSIBLE EXPLOSIDN.
POLYPROPYLENE: TEMPERATURE AND PRESSURE INCREASE IN A CLOSED CONTAINER. »
POLY(SILYLENE): IGNITION. i
POLYURETHANE (FOAM). VIGORDUS REACTION.
FOTASSIUM HYPOPHOSPHITE: EXPLOSIVE REALCTION.
POTASSIUM PHOSPHINATE: EXFLODES ON EVAPQRATION
B8-PROPIDLACTONE: TEMPERATURE AND PRESSURE INCREASE IN CLOSED CONTAINEF
PROFIOPHENONE + SULFURIC ACID: EXOTHERMIC REACTION ABQVE -5 (. :
PROFYLENE GLYCOL + HYDROFLUORIC ACID + SILVER NITRATE: EXPLOSIVE MIXTL:E. !
PROPYLENE OXIDE: TEMPERATURE AND PRESSURE INCREASE IN CLOSEDR CCONTAINCF [ ]
OYRININEG . TEMPECATURE AMD ORODCURS TNCREAST TN ZUDSZD [UNTAINER.
PYROCATECHDL . IGNITES OW CONTATT.
REDUCING ACENTS: FUoSIPLt EXPLCSIVE R IGNITION REACTION.
FC-WEFINU' LE EXFLDS ION

[
Sty .
2 A ) »
«uLFnr.; 10N UI‘H EVOLUTION OF TOXIC NITROUS GrIlt
SFIOES,
ILN
SURFAL *q
[ ]
Tkluk:Tﬂﬂf“'
THIIPHENES. EXPLOZIVE REHLTILY »
TITaNIM: FORmS LHUr“*tQ“TTIIL ComEDpd
TITANIUR ALLOYS: POSSIBLE EXPLOSIVE REACTICN.

TiTan]Un-mannESTun Al L0Y: POSSIRLE EXFLORI0ON 08 ImFACT
TCLUENE: VIOLENT REACTION.
TOLJIDENE . IGNITION REACTION.
3, S-TRIACETYLHEXAHYDRD-1,3,5-TRIAZINE + TRIFLUJGROACETIC ANHYZRIOL:
EXPLOSIVE REACTION,
TRIAZINE: VIOLENTLY EXPLOSIVE REACTIGN. »
TRICADMIUM DIPHOSPHIDE: EXPLOSIVE REACTION,
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TRIETHYLGALLIUM MONCETHYL ETHER COMPLEX: IGNITION REACTION,
TRIMETHYLTRIOXANE: INTENSE REACTION
TRIS(IODOMERCURT ) PHOSPHINE: VIOLENT DECOMPOSITION.
TRITHIOACETONE: EXPLOSIVE REACTION.
TURPENTINE: EXPLOSIVE MIXTURE
UNSYMMETRICAL DIMETHYL HYDRAZINE: SPONTANEOUS IGNITION.
URANIUM: EXPLOSIVE REACTION,
URANIUM ALLOY: VIOLENT REACTION.
URANIUM DISULFIODE: VIOLENT REACTION.
URANTUM-NEODYMIUM ALLOYS: EXPLOSIVE REACTION.
JINYL ACETATE: TEMPERATURE AND FRESSURE INCREASE IN CLOSEL COUNTAINER,
VINYLIDENE CHLORIDE: TEMPEKATURE AND FRESSURE INCREASE IN Cof3ED (OnTAINZE
WOOD: POSSIBLE IGNITION.
P-XYLENE: INTENSE REACTION IN PRESENCE OF SULFURIC ACID.
ZINC: INCANDESCENT REACTION.
JINC ETHOXIDE: POSSIBLE EXPLOSION.
IIRCONIUM-URANTUM ALLOYS: EXFLOSIVE REACTION.

2 0 o o ¢

P

' PPJSITZDN
s Toelom

C o7 TAlS SUBSTAr

o

—1‘\ TRONMENTAL PROTECTION SCERDY,
A ++CTORABE ++
SEPARATE FROM Mo TALLIC PUWDERS. [ARSIDES.
s 7' aNIC QPIE" ALL COMBUSTIRLE, ORGANIC CF
O "I'”"Q_r:‘:'h?/ IXIDIZAELE mA i C ENTILATION aND AVCID JIRgIT

NEF4 4%

N rOQ THE a|QT' IN UHI H IT I5
FACILITIES TO PARTICIFATE In LOC4L

*+HDISFOCAL4s

M OISPCSAL MUST BE IV ALLu'ﬁ¢V1f UI H STANDARDS ~FPPLICABLE TC CEMERATORS OF
HAZRATOUS WASTE . 40 IFP 2ol A HAZARDOUS WAETE NURBER [000
Lo PTUND CERCLS SECTION 1.3 ?EPDRTABLE JUANTITY




™

Noes Coww feuk s -
I L L L L Ty T S TS ST T T T T ST YT T TSP P 410+ U0 - F1N
CONDITIONS TO AVOLID

NAY IGNITE OTHER COMBUSTIBLE MATERIALS (WOOD, PAPER, OIL, ETC s. REACYS
VIOLENTLY WITH WATER AND FUELS. FLAMMABLE, POISONOUS GASES MAY ACCUMULATE IN
TANKS AND HOPPER CARS. RUNOFF TO SEUER MAY CREATE FIRE OR EXPLOSION HAZARD.

CONSULT NFPA PUBLICATION 43A, STORAGE OF LIQUID AND SOLID OXIDIZING MATERIALS,
FOR STORAGE REQUIREMENTS.

RERARRRAR AR AN SR RN IR AR AR IR AR AR AR AR SRR AR AR R IR A bbbt A h A b A d 2y
SFILL AND LEAK FROCEDL®CS

S0IL SPILL: .
016 A HOLDING AREA SUCH &3 & PIT.
SURFACE FLOW USING GARRIER OF 301U SANDBAGE .
CONCRETE, ABSGRB LIQUID MASS WITH FLY ASH 0%

S00TUM BICA

POND OR LAGDON TO CONTAlN ¢
FOAMED PO JRE
CEMENT FOWCER.

AKED LINE RBONATE OF ZRUSHED LImMEITONE.

NEUTRALIZE SPILL WITH SL

dohoamss Wi
eTLL FOE
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- BE JOINTLY APPROVED'BY THE NATIONAL INSTITUTE FOR OCCUPATIONAL SAFETY aND
@ HEALTH AND THE MINE SAFETY AND HEALTH ADMINISTRATION (NIOSH-NSHA).

NITRIC ACID:
& . 50 PPN- ANY SUPPLIED-AIR RESPIRATOR OPERATED IN A CONTINUOUS-FLOW MODE.

100 PPM- ANY SELF-CONTAINED BREATHING APPARATUS WITH A FULL FACEPIECE.
ANY SUPPLIED-AIR RESPIRATOR WITH A FULL FACEPIECE. o
[ J ANY AIR-PURIFYING, FULL-FACEPIECE RESPIRATOR (GAS MASK) WITH A
CHIN-STYLE, FRONT- OR BACK-MOUNTED CANISTER FROVIDING
PROTECTION AGAINST NITRIC AClD.#
ANT CHEMICAL CARTRIDSE RESPIRATOR WITH A FULL FACEFIECE AND
@ CARTRIDGE(S) PROVIDING PROTECTION AGAINST NITRIC ACID +#

ESCAPE- ANY AIR-PURIFYING, FULL-FACEPIECE RESPIRATOR (GAS MASK) WITH A
CHIN-STYLE, FRONT- OF BACK-MOUNTED CANISTER PROVIDING PROTECTICN ]
[ J AGALNDT NITRI i fodc

ANY APFROPRIATE ESZAPE- T"PE, SELF-CONTAINED BREATHIMG AIF&EATLD.

@ + OnLY NONOYIDIZABLE SCR

®
L
SNY SUFFLIED-SIF FEIPIAATIR THAT —m A Ful
L J FRESSUNZ-DEMANT OR OTHER i
AIXILTARY SELF-CONTAINES 8
R GTHER POSITIVE-FRESSURE M
®

@® ([ 0TRING
EMFLOYEE mU=T WEAR AFPROFRISTE KFI‘T”’TI‘JE (IMFERVI
TO FREVENT ANY POSSIBILITY OF 5KIN CONTACT WITH Tn

TICE BLlvel TO FREVENT TImTalT JITH THIC
]

¢ OSAFET: GDGLLES AND &

Lo
v G
I

A

3> A

ING AND EQUIPMZNT
£

WY PDSSIBILITY THAT AN ERMFLOYEE 'S TYED AND OF 3KIN #av BE
Sbu_, ANCE THE ENSLOYER SHOULD FPROVIDBE AN EYE wASH FOUNTAIN »
H SHOWER WITHIN T-0 ImMECTATE WJORM ARES FOR EMERGENCY LSE.

AT CAIZEL - FISHER ZCIENTIFIC, INC.

® CREATION CATE. 1"/”4/34 REVISION DATE: J7/18.7%2




ardete

O 1006 POUNDS 3ARA SECTION 202 1+

0 FLANNING QUANTITY




ACC22330 PAGE 01 OF 11

o «#SULFURIC ACIO#+
#+SULFURIC AC]D##
#4SULFURIC ACID## .

® MATERIAL SAFETY DATA SHEET .

FISHER SCIENTIFIC EMERGENCY NUMBER: (201) 796-7100 o
@ CHEMICAL DIVISION CHEMTREC ASSISTANCE . (BOQ) 424-9300

1 REAGENT LANE

FAIR LAWN NJ 07410

(201) 796-7100

® THIS INFORMATION IS BELIEVED TO BE ACCURATE AND REPRESENTS THE BEST

INFORMATION CURRENTLY AVAILABLE TO US. HOWEVER, WE MAKE NO WARRANTY OF

MERCHANTABII TTY OR ANY OTHER WARRANTY, EXPRESS OR IMPLIED, WITH RESPECT 10 ]
SUCH INFOKMATION, AND WE ASSURE ND LIABILITY RESULTING FRGM IT§ 4SE. USEES

SHCULD MAKE THEI® OUN INVESTIGATIONS TO DETERMINE THE SUITABILITS OF THE

INFORAATION FOR THEIR PARTICULAR FURFD3ES.

SUBETanIE JDENTIFICATION

. JEsTaNTE
TEATI MARET Avpgn
oF k1 ;R oRTIEN Tz
‘ UHSOSEN ACID ; CMATTIN
HIONIC ACID; ; "”0 A"N‘” 420051,
Fa ATI0; Adel 17t A3 0" A305, H2045;
[ ]
. CHEMICAL FAMILY:
INDRGANIL ACTID
MCLECLLAR FGRRULA. HI2-3-04
® Al EuL Ak JEIGHT wE 27
® N ]
COMFINENTS anD TONTAMINANTC
TOMINNEN SUWLTUFIC ACTD BESTENT, TO0-100
. CASE T604-73-7
JomEInEsT . waTER PLRIEZNT: 0-30 0 ]
. GV=22 CONTAMINANTS: NONE
ExFOSURE LINITS
SULFURIC ACTD
‘ 1 oAZomG OGHA TWA
L omGoM3 ACGIH TWA, 3 mé,om3 ACGIN STEL
1 ME/M3 NIOSH RECOMMENDED TWA [ ]
‘ 1 aG/mM3 OFG MAK TWA:
2 AG/M3 DFG MAK 5 MINUTE FEAK, MOMENTARY VALUE, B TIMES/SHIFT
MESSUREMENT METHCD: SILICA GEL TUBE; SODIUM BICARBONATE/SODIUM CARBONATE;
. 10N CHROMATOGRAPHY : (NIO5H VOL. IIT # 7903, INORGANIC ACIDS).

. - 4
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SRR SoLo pLays I3 PAGE 02 OF 11 ,
- POUNDS SARA SECTION 302 THRESHOLD PLANNING QUANTITY
) %388 mgg GARA SECTION 304 REPORTABLE QUANTITY
. 1999 POUNCS CERCLA SECTION 103 REPORTABLE QUANTITY
‘ SUBJECT T0 SARA SECTION 313 ANNUAL TOXIC CHEMICAL RELEASE REPORTING
[
. &, o - PHYSICAL DATA
[ 4
DESCRIPTION: DOORLESS, CLEAR, COLORLESS, DENSE HYGROSCOPIC OILY LIQUID WITH
P
o A WARKED ACIC TASTE WHEN PURE.  BOILING POINT ol6 F (330 O
WA ccLTING PSINT SO F (10 0) SPECIFIC GREVITY: 188
UAPOR PRESSURE. <0.001 8 20 € PH: «3  SOLUBILITY IN WATEF. SOLUEE
v 4
= ODOR THOESHGLD 1 WG R3 (MISTY  VAPOR DENSITY: 3.4
L .
b SO_UENT SOLUETLITY: BECOMPOSES In ALCOHOL.
LA -‘.'\'; ’
: eA Tl
3 xd
; : L SYI0IIERT JECOMFISE. TIPETIALLY WHE o
; P JI. INCREASC T Tui E
- U TRITIZARLE . 0 0
TTI0n GIOLENT COMBUSTION 19 Y
P
: g
,‘? T
? 00T
Y S_003 AREA WITh WATIF .
B ONGE GUIDEEOOK, ©0°
; & L J
g 2
’ T OCONTAINER. 00 NOT 357 3
B 9 GVE CONTAINER FROM FIRE A5Ea
by - 10 ZIGED OF TONTAINERD trsT
= STHY AwWAY FROW ENDS OF R v OFEES
", S SUIGE PAGE 35 Y
- LIOIING ARCUNTS OF WATER &3 3 730
| AFPLY FROM AS FAP & DI5TANCE
A ' WETP LRUIND.
% . o Semmememmmmee
TPANSFORTATION D474
DEFARTMENT 77 TRANGFORTATION HAZARD CLAGSIFICATIOW 45-CFR 170 101 ’
®  [ORAOSIVE MATERIAL

l B l P P e YTy YT Y Y Y MTTYT T Y



ACC22350

w DEPARTHMENT OF TRANSPORTATION LABELING REQUIREMENTS 49-CFR 172.101 AND
SUBPART E:
CORROSIVE
« UEPARTMENT OF TRANSPORTATION PACKAGING REQUIREMENTS: 49-CFR 173.272
EXCEPTIONS: 49-CFR 173,244
COCKET NUMBERS HM-181, HM-181A. HM-1818, HM-181C, HM-181D0 AND HM-104.
AUTHGRIZED ON AND AFTEK JANUARY 1, 19S1, (55 FR 52407, 12721 '%0)
EXCEPT FOR EXPLOSIVES, INHALATIGN HAZASDS, AND INFECTIOUS SUBSTANCES, THE

. EFFECTIVE DATE FOR HA’ARD COMmUNICATION REQUI"’ntN:a 13 EXTENDED TO
GCTOBER 1, 1993, (54 FR 47158, 0%9/13/21)
w o EEARTENT OF TRANSFURTATION SHICPING MANE-ID NUREEG  4¢ CFF 172 {01
SLUFURIC ACTO-UN $229
LS 0w AII3RDODLASE DT DTLIRTTR 4@ (7R 1D gl
- G
g -, RIS 9T TR
- TranIets S MR -0 I TR AN oot
- TRANSPIATAT {0y FADNATING AUTHOAIIRTIONS
4% CFR 177 202
e CFR 173,242
S
L Y
TUEREL T ombe 30 SELD
TTON-HUMAR TILE DI
- TNHALAT 0N-ROUS
o JKAL- hAl Lpse B TR VO
CATECSH; REPRGOULCTIVE rrrrc]g JATS
> AN CPIGEAIDLTRICAL STUDY OF WORKERS AT & fEFINZFY
GESTS AN INCE RISK OF La7yNGEAL CANCER Faia
3 b CENTRATIONS OF SULFURIC aCID.
e oCaL trftCT—: COFROSIVE- INHALATION, IN, EYE AND INGESTION
ACUTE TOxICITY LEVEL: HIGHLY TOxIZ 8Y INHALATION; MOQERATELY T{¥IZ By

CTS. MO DATA

AVAILABLE .

PAGE 03 OF 11

FINAL RULE ON HAZARDOUS MATERIALS REGULATIONS (HMR, 49 CFR PARTS 171-180,
® CCFECTIVE DATE OCTOBER 1. 1991, WOWEVER. COMPLIANCE WITH THE REGULATIONZ 1:
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HEALTH EFFECTS AND FIRST AID

INHALATION:
SULFURIC ACID:
EORROSIVE/HIGHLY TOXIC. 80 MG/M3 IMMEDIATELY DANGEROUS TO LIFE OR KUALTH,
ACUTE EXPOSURE- INHALATION OF MISTS MAY CAUSE MUCOUS MEMBRANE IRKITATION
PRINCIPALLY AFFECTING THE RESPIRATORY TRACT EPITHELIUM. LOW
CONCENTRATIONS, 0.35-5 MG/M3, MAY CAUSE INCREASED PULMONARY AIR FLOM
RESISTANCE AN[ SUBSEGUENT SHALLOUER AND MORE RAFID BREATHING. HOT
CONCENTRATED MISTS MAY CAUSE RAPIJ LOSS OF CONSCIOUSNESS WITH Pr53IBLE
DAMADE TO LUNG TISbUE VAPORS maT [ ] SR TIONL D ERLTT NG A
BURNING OR TICKLING SENSATION IN THe NQSE AND THROAT ANM™ RETEDY ERNAL
REGION. FOLLOWED BY COUGH, FESPIRATDR' DISTRESS, TRACHEUZRONCHITI®
CHEMICAL PNEUMONITIS AND PFSSIBLE S5PASKH OF THE VOCAL CORDS. HIGK
CONCENTRATIONS MAY PRODUCE ©" DOCY Na3AL SECFETIO!'S AND STUTUm, HEHAI KES !
GASTRITIS, AND PULMONARY Efrma, A SINGLE OVERE“FOSURE maY LEMD T
ARYNGEAL, TRACHEDBRONCH. o AND PVLMDNARY EDEmA. Ont INZIVIDUA EPR;vEH
N THE FACE WITH SULF. <10 ACIG L7.UID <YPEPIENCED [EZL&MDD 5veT0m: OF
FaomOanRY r‘EHﬂSIS PLH'THH ERINCHIT .3, AND 7FUimOnaRY EmfPs 2Ems
§ 3 “AY IRRITAT: MUCQUS mEMERANSS. THE LETHaL

s

p
1
' v
T

NCENTRATIONS OF SULFURIC ACIS. REFRODUTII *

AND ALnI~L5ch
2T RIIT O TREAT RETOMATICALL ani - oo R IRITETY
ShOULD Fr FERFORMED 27 aiewifii. SCRCONNEL. 3BT mEDICAL ATTEN [o% »
IMmETIATEL Y,

ACI0 may Tadsc SEVERE

3 BUE TG 173 AFFINITY

TTI0n. awi [T EXOTHERAIC ’
. QUCLR ._~Au ng 0 SHGCK
5 “f-ENWTWn e Toe AT OF TIC~dE INVOLVED. Thi RESULTING
OUNTS Mar BE LONG IN HESLING 48D "AY CAUSE EXTENSIVE 3¢ AF2ING THAT
mat KZSULT IN FUNCTIONAL INRPIEITIZN. CONTACT WITH SICUTE SJLUTIONS RAY
Y CAUSE SKIN IRRITATION,
CMRONID EXPOSURE- REFEATED fecie
SKIN OESIFCATION ANC qL - THEINIC
FLRULENT INFLAMMATION &F5. TH DILUTE »

SOLUTIONS MAY CAUSE DERRATITIS.




ACL223%0 PAGE 05 OF 11

FIRST AID- REMOVE CONTAMINATED CLOTHING AND SHOES IMMEDIATELY. WASH AFFECTED
AREA UITH SO/ OR MILD DETERGENT AND LARGE AMOUNTS OF WATER UNTIL NO
EVIDENCE OF CHEMICAL REMAINS (AT LEAST 15-20 MINUTES). IN CASE OF CHEMICAL

BURNS, COVER AREA WITH STERILE, DRY DRESSING. BANDAGE SECURELY, BUT NOT

TOO TIGHTLY. GET MEDICAL ATTENTION IMMEDIATELY.

EYE CONTACT: )
SULFURIC ACID:
CURRDSIUE
ACUTE EXFOSURE- EYPOSURE TO THE UAPORS maY CAUSE & BURNING [F STINIING
LEN«A.IJA IN THE EYES WiTH LACRIMATION, BLURRED VISION AND CINJUNC
CONGESTION. SFLASHES OF ACIL IN THE EYES mAY FRODLCEZ DEEP CORNEAL
P ULCERATION, KERATO-UONJUNCTIVITIS AND PALPEBRAL LESIONS WITH SEveeE
SEGUELAE . IRREPARABLE CORNEAL DAMAGE AN BLINONESS AS WELL AS SCARRING
OF THE EYELIDS MAY OCCUR. SEVERE SULFURIC ACID EYE BURNS HAVE INCLUDED
GLAUCONA AND CATARACT A5 COMFLICATIONS IN THE #4027 SEVERE CaSES. {ONTALT )
WITH DxLuTEO HEXO MAY PROCUCE MGRE TRANSIENT EFFELTS FROM WHICW RECOVER:
A5y eE COmMPLET
IREINTT r\-"Jrr- FEPEATED EYFOTURE MAY RESULT IN LACRIMATION AND CwsinId
CONCUNITIVITIS

URE- INGESTION ﬂpv CAUSE BURNING FrIN IN Thf MDUTH  Jhega™

SND ABDOMEN, & SCUR TASTE AND Nan;« FOLLOWED &Y YOMITING ’
u;n°GdEn aF THARRED ELA!k STORACH CONTENTZ. GEHYDRATION AwC
ONIZATION OF TISIUE MAY OCCUR WITH ESCHARS ON THE LIPS AND nlLTH.
o5 Un YELL STAINS MAY BE FOUND ARDUNG THE MOUTK . INTIWEE
WALLOWING, ACICEMIA, STOMATITIS, AAPID AND wERK
3 FoAND POSSIBLE CONVLLZIING AWD 1227~ mAr
S_IN URINE, ANLFIA, ESCPHAGEAL A a3 DELATED
Tzl Pn~;IEhL FERFORATION OF ThE
PERITONITIS. » *

WoSWTITIES OF W
5 REFEATEDLY xNJ
; [T HARMLEZZ T
{. HaNDECOK OF PO :
if “'NTTIJ F_

MGINTAIN AT7WAY &ND TREAT SHOCK
GET mEJICAL STTENTION

W WIFS TQ HELT FREVEWS ’
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- JEACTIVI
JBULFURIC
vm.m' exonsmc REACI’IM UXTN VATER.

S IE P .

INCONPATIBILITIES)

FURIC
51%CEYALDEHYDE VIOLENTLY POLYMERIZEL BY CONCENTRATEQ

ACETIC ANHYDRIDE: TEMPERATURE AND PRESSURE INCREASE IN (LOZEC CGNTAINER
ACETONE + NITRIZ aCIO: VIOLENT DECOMPOSITION
ACETONE + POTASSIUM OICHROMATE. IONITION.

Acsrgng CYANHYJRIN: PRESSURE INCREARSE WJITH FGSE[3iE
VESSEL
SNCETONITRILE: VIOULENT EXOTHERM ON HEATING, SULFUK TRIOXIDE RECQUC
INITIATION TEMPERATURE,
CROLE N, Twrtﬁ TURE AN FRESSURE IN[FEAZZ IN TLDSED CONTAINER.
VRYL_M.';E‘ IGOROUS EXOTHE#MIC FOL: “tu:n.uw
. 'AUIDN ArJD LUNlFH TION OF voumE
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DIMETHOXYANTHRAQUINGNE: EXOTHERMIC REACTION ABOVE 150 C.
4-DIMETHYLAMINOBENZALDEHYDE : EXOTHERMIC REACTION.
2,5-DINITRO-3-METHYLBENZOIC ACIO + SQOOIUM AZIOE: EXPLOSIVE REACTION
1,5-DINITRONAPHTHALENE + SULFUR: EXGTHERMIC REACTION.
EPICHLOROMYDRIN: VIOLENT REACTION.
EIHOXYLATED NONYLPHENQOL: POSSIBLE IGNITION.
ETHANOL + HYDROGEN PEROXIDE: POSSIBLE EXPLOSION.
ETHYLENE CYANQHYORIN: VIOLENT REACTION.
ETHYLENE DIAMINE: TEWPERATURE ANL PRESSURE INCREASE IN CLOSED CONTAINER.
ETHYLENE GLYCOL: TEMPERATURE AND PRESSURE INCREASE IN CLOSED CONTAINER.
ETHYLENImINE . TEMPERATURE ANL PRESSURE INCREASE I~ CLDSED CONTAINER.
FULMINATES, EXTRERELY HAZARDOUS MIXTURE.
HEXALITHIUM DISILICICE. INCANDESCENT REACTION.
HYDROCHLORIC ACID: TESPERATURE ANC PRESSURE INCREASE IN CLOSED CONTAINER.
HYOROGEN PEROXIDE (>50%): EXPLOSIVE REACTION AFTER EVAFORATION.
HYDROFLUQRIC ACID: TEMPERATURE AND PRESSURE INCREASE IN CLOSED CONTAINER
INHNr + ~I"’C AFID POSSIBLE EXFLDJTON
HES EFFFQUEQCENT .

. Imea-,tm hEH_‘._!‘v‘I
B DXPLOSION v CONTACT
| JERSSRATURE aNp PRESIUEE

& X ke

Jadse UJOLENT RIACT
£ “ICLENT REACTION 0P EXF
My CAUSE VIOLENT RERD

AT ELEVATED TEMPERATOREZ
THEkmIl BEACTION,

VE MIXTURE
mEISITION.

P e

TN e PR

IR N AN AR FENI & T N A I

LT o1

GEN HF@IF

N CONTACT WiTH el I IN>

REmELY H%_a OUU~ n.
CXED

'L LENE: EXPLOSION ON CONTACT.

M. EXPLOSIVE INTERACTION.

Slim TERT-BUTIRIDE . IONITION

FOTASSIUM CHLGRATE. POSSIBLE FIRE 4n] EYPLCSION.

POTASZIUM P RmANGANATE . Pqu;.LE ExFLOSION IN THE PRESZNCE OF MOIZTURE
POTASSIUM PERMANGANATE + POTASSIUM CHUDRIDE: VIOLENT ExFLGIION.

TR
R
LR
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PROPIOLACTONE (BETA): TEMPERATURE AND PRESSURE INCREASE IN CLOSED CONTAINER.

PROPYLENE OXIDE: TEMPERATURE AND PRESSURE INCREASE IN CLOSED CONTAINER.
3-PROPYNOL: POSSIBLE EXPLOSION UNLESS ADEQUATELY COOLED.

PYRIDINE: TEMPERATURE AND PRESSURE INCREASE IN CLOSED CONTAINER.

REQUCING AGENTS: REACTS.

RUBBER: ATTACKED.

RUBIDIUM ACETYLIOE: IGNITION ON CONTALT.

SILVER PERMANGANATE (MOIST): EXPLOSIVE REACTION.

SILVER PEROXOCHROMATE: EXPLOSIVE REACTION

SO0IuUM: EXPLOSIVE REACTION WITH AQUEQUS ACID.

SOQIus CARBONATZ: VIOLENT REACTION.

S001uM CHLORATE: POSSIBLE FIRE OR EXPLOSTON.

SCLTUM HYDROXIDE: TEMPEFATURE AND PRESSURE INCREASE IN CLISED COWTAINER
SO0IUM TETRAHYDROBORATE: VIOLENT, EXOTHERMIC REACTION.

S00IUM THIOCYANATE: VIOLENT EXOTHERMIC WITH EVOLUTION OF CARBONYL SULFIOE.
STEEL: FOSSIELE EXPLOSION DUE TO HYDROGEN GAS FROM THE ACID-METAL Rea’7InN
STYRENE MONOMER: TEMPERATURE AND PRESSUAC. INCRESZE IN CLOSED CONTATNER.
SUCRCSE FORMATION OF CAREON MONOXIDE.

£ BENTENES: VIOLENT REACTION IN CLCSED CONTAINERS.
~E: UIoues! DeC ﬂrvok\TYUN O [ONTACT.
uI.ATHICCQECUP t nAY EXPLOOE ON LON*AET

3. 5-TRIAZINE  ExPLOSIVE

OCZUR UNJER wlrfmal

ANT NTSRORSE

OLAL FELILRT
CE. Ziamal?

CLD FLANNGNG QUANTITY (TFG
SEREUND AHENCMENTS Awd REAUTHGFITATION AT (SARA) SECTION 302 BELLIEES
ATH FACTL

LITr WHERE ANy EXTREMELT HAZI&SRDUUS SUZTTANCE IS FRESENT In 4
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QUANTITY EQUAL TO OR GREATER THAN THE TPQ ESTABLISHED FOR THAT SUBSTANCE !

. NOTIFY THE STATE EMERGENCY RESPONSE COMMISSION FOR THE STATE IN WHICH IT IS i
LOCATED. SECTION 303 OF SARA REQUIRES THESE FACILITIES TO PARTICIFATE Is LOCAL
EMERGENCY RESPONSE PLANNING (40 CFR 355.30:

*x[ISPOSAL #4
DISPOSAL MUST BE IN ACCORDANCE WITH STANDARDS APPLICABLE TO GENERATORS 0F ®
HAZARDOUS WASTE, A0 CFR 262. EPA HAZARCOUS wWaSTE NUMBER [OQC
o 100 POUND CERCLA ZECTIOM 103 REPORTABLE Guan™ITr

AR AR R A A R R R e R R R R A R R N R R R R L LY

CONGITIONS 73 a00ls

mAY IGNITE OTHER COMEUSTIELE MATERIALS »WODD
CACTION WITH RATIR. FLAMMRELE. PCIZ

SPACES, RUNOFF TO SEwER may (REA'E FIAE O
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THE STAT
2UBS ! 4 LN
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PROTECTIVE EQUIPMENT

VENTILATION:
PROVIDE LOCAL -EXHAUST OR PROCESS ENCLOSURE VENTILATION TO MEET PUBLISHED
EXPOSURE LIMITS.

RESPIRATOR:

THE FOLLOWING RESPIRATORS AND MAXIMUM USE CONCENTRATIONS ARE RECOMMENDATIONS
BY THE U.S. DEPARTMENT OF HEALTH AND HUmAN SERVICES, NIOSH POCKET SUTDE 70
CHEMICAL HAZARDS; NIOSH CRITERIA DOCUMENTS OR BY THE U.S. OEFARTMENT OF
LABOR, 29 CFR 1710 SUBPART Z.

THE SPECIFIC RESFIRATOR SELECTEL MUST EZ BASED ON CONTAMINATION LEVELS FOUNG
IN THE WORK PLACE, MUST NOT EXCEED THE WORKING LIMITS OF THE RESPIRATOR AND
BE JDINTLY APPROVED BY THE NATIONAL INSTITUTE FOR OCCUPATIONAL SAFETY AND
HEALTH AND THE MINE SAFETY AND HEALTH ADmINISTRATION (NIOSH-MZHA),

SULFURIT AZID,
28 mG/M3- ANY POUERED AIR- FUFYFYINb RESFIRATOR bI’H A~ A E s CARTRILLE &
An2 HAVING & WIGH-EFF: :
clom [N
Ih-PURIFYI )

' LH N-STYLE GR - IITER HAVING 4

HISH-EFFICIENCY ’ HDILLDLH(‘” lLlEQ
IHFTnﬂ WITH &
JTHER POSIT I“

FULL FACEFIECE ANZ DPERATED IM A
PRESCURE MODE.

(GAS MASKY JITH g
BAS CANISTER HAVING &

G SPPARATUS.

COMDITIONS

IN #&
55 IN ClimE: 4A UN 4I q AN
FERATEDR IN FREZCURE-DEMANE

OR OTHER

CLOTRING:

WEAR SPPROPRISTE PROTECTIVE CLOTRING TO AVQID ANt POSSIBILITY OF SKIN CONTACT
WITH LIQUIDS CONTAIMING WDRE THAN 1% SULFURIC ACID. AVOID SEPEFTED OR
FROLONGED SHIN CONTACT WITH LIGUIDS CONTAINING 1% OR LESS SULFURIC ACID.

UCIIIVE rFE

GLOVES.
ERFLOYZE MUST WEAR APPROFRIATE FROTECTIVE GLOVES TO PREVENT CONTACT WITH THIS
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SUBSTANCE.

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

EMERGENCY WASH FACILITIES:
WHERE THERE IS ANY POSSIBILITY THAT AN EMPLOYEE 'S EYES AND.OR SKIN MAY BE
(’ EXPQSED TO THIS SUBSTANCE. THE EMPUOYER SHOULD PROVIDE AN EYE WASH FOUNTAIN

AND QUICK DRENCH SHOUER WITHIN T-Z ImmEDIATE JORK AREA COC IMCR0IaT« [I3F

Q AUTHORIZED - FIZnEd
CREATION 0ATE  11.25:
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NERCHANTABILITY OR &Nt OTHE IS S
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ArmﬁANm’/
OBJECTIVE

This standard operating procedure describes the procedures for heat stress monitoring of
personnel engaged in field work activities.

APPLICABILITY
This procedure applies to all Jacobs employees who perform field work in hot weather and
who are at risk of developing heat stress.

REFERENCES
NIOSH/OSHA/USCG/EPA, Occupational Safety and Health Guidance Manual for Hazardous
Waste Site Activities, October 1985.

American Conference of Governmental Industrial Hygienists, Threshold Limit Values and
Biological Exposure Indices for 1990-91, Cincinnati, Ohio, 1990.

PROCEDURE

Heat-induced physiological stress (heat stress) occurs when the body fails to maintain a
normal body temperature. A number of physical reactions car occur ranging from mild
(such as fatigue, irritability, anxiety, and decreased concentration, dexterity, or movement)
to fatal. Because the incidence of heat stress depends on a variety of factors, all workers,
even those not wearing protective equipment, should be monitored.

For workers wearing permeable clothing (e.g., standard cotton or synthetic work clothes),
follow the ACGIH Threshold Limit Value recommendations for suggested work/rest

schedules listed in Table 7-1-1. This work/rest schedule is determined by the Wet Bulb
Giobe Temperature index (WBGT), a measure of environmental factors which most nearly

correlate with deep body temperature and other physiological responses to heat. WBGT
vaiues are caiculated by the following equations:

v -
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1. Outdoors with solar load
WBGT = 0.7 NWB + 0.2 GT + 0.1 DB
2 Indoors or Qutdoors with no solar load
WBGT = 0.7 NWB + 0.3 GT
where:

WBGT = Wet Bulb Globe Temperature
NWB = Natural Wet Bulb Temperature
DB = Dry-Bulb Temperature

GT = Globe Temperature

The determination of WBGT requires the use of a black globe thermometer, a natural
(static) wet-bulb thermometer, and a dry-bulb thermometer. Commercially available
instruments can be used for convenient measurement of WBGT.

For workers wearing semipermeable or_impermeable encapsulating ensembles and/or
levels of protection A, B, or C, the recommendations listed in Table 7-1-1 cannot be used.
For these situations, workers should be monitored when the temperature in the work area is
above 70°F (21°C).

To monitor these workers, measure:

1. Heart rate. Count the radial pulse during a 30-second period as early as possible in
the rest period.

a i the heart rate exceeds 110 beats per minute at the beginning of the rest
period, shorten the next work cycle by one-third and keep the rest period the
same.

b. if the heart rate still exceeds 110 beats per minute at the next rest period,
shorten the following work cycle by one-third.

2. Oral temperature. Use a clinical thermometer (3 minutes under the tongue) or
similar device to measure the oral tempersture at the end of the work period (before
drinking).
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TABLE 7-1-1

WORK - REST REGIMEN !

WBGT TEMPERATURE IN WHICH VARIOUS WORK LOADS ARE PERFORMED [Fo(Co)]

WORK-REST REGIMEN LGHT 2 MODERATE 3 HEAvy ¢

Continuous work permitted 86.0 (30.0) 80.1 (26.7) 77.0 (25.0)

75% work

25% rest, each hour 87.1 (30.6) 82.4 (28.0) 78.6 (25.9)

50% work

50 % rest, each hour 88.5 (31.4) 84.9 (29.4) 82.2 (27.9)

25% work

75% rest, each hour 90.0 (32.2) 88.0 (31.1) 86.0 (30.0)

1 Adaptod ﬁom 'Pommtblo Hoa Exposure Threshold Limit Values® in Threshold Limit
M Piolg X ‘ dices for 1990-1991, American Conference of

, Cincinnati, Ohio, 1990, p. 68.

2U9mwo¢k(upt0200Kcomwor8008tunw) 0.g., sltﬁngontandlngtocomrolmad\ines.
performing light hand or arm work, etc.

3 Moderate work (200-300 Kcalhw or 800-1400 Btwiv): e.g., walking about with moderate
lifting and pushing, etc.

4 Heavy work (350-500 Kcal/hv or 1400-2000 BtuMhy): .g., sampling work, pick and shovel
work, etc.
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TABLE 7-1-2
SUGGESTED FREQUENCY OF
PHYSIOLOGICAL MONITORING FOR FIT AND
ACCLIMATIZED WORKERS®
NORMAL IMPERMEABLE
ADJUSTED TEMPERATURES WORK ENSEMBLE’ ENSEMBLE
90°F (32.2°C) or above After sach 45 minutes of work After each 15 minutes of work
87.5°-90°F (30.8°-32.2°C) After sach 60 minutes of work After each 30 minutes of work
82.5°-87.5°F (28.1°-30.8°C) After sach 90 minutes of work After each 60 minutes of work
775°825°F (25.3°-28.1°C) After each 120 minutes of work After each 90 minutes of work
725°-77.8°F (22.5°-25.3°C) After each 150 minutes of work After each 120 minutes of work

Source: NIOSH/OSHA/USCG/EPA, Occupational Safety and Health Guidance Manual for
Hazardous Waste Site Activities, October 1985, p. 8-22.

§ For work levels of 250 kilocalories/hour.

6 Calculate the adjusted air temperature (ta adj) by using this equation: ta adj °F =
ta °F + (13 x % sunshine). Measure air temperature (ta) with a standard
mercury-in-glass thermometer, with the buib shieided from radiant heat. Estimate
percent sunshine by judging what percent time the sun is not covered by clouds
that are thick enough to produce a shadow. (100 percent sunshine = no cloud
cover and s sharp, distinct shadow; 0 percent sunshine = no shadows.)

7 A normal work ensembie consists of cotton coveralls or other cotton clothing with
long sleeves and pants.
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a. It oral temperature exceeds 99.6°F (37.6°C), shorten the next work cycle by ®
one-third without changing the rest period.

b. It oral temperature stiil exceeds 99.6°F (37.6°C) at the beginning of the next
rest period, shorten the following work cycle by one-third.

c. Do not permit a worker to wear a semipermeable or impermeable garment ®
when his/her oral temperature exceeds 100.6°F (38.1°C).

3 Body water loss. Measure weight on a scale accurate to +0.25 Ib. at the beginning
and end of each work day to see it enough fluids are being taken to prevent
dehydration. Weights should be taken while the emgloyee wears similar clothing or,
¢ ideally, is nude. The body water loss shouid not exceed 1.5 percent total body »
o weight loss in a work day.

initially, the frequency of physiological monitoring depends on the air temperature adjusted
for solar radiation and the level of physical work (see Table 7-1-2). The length of the work
cycle will be governed by the frequency of the required physiological monitoring.
PREVENTION

Proper wvaining and preventative measures will help avert serious illness and loss of work
productivity. Preventing heat stress is particularly important because once someone suffers

from heat stroke or heat exhaustion, that person may be predisposed to additional heat
injuries. One or more of the following recommendations will heip reduce heat stress:

1. Adjust work schedules:
a Modify work/rest schedules according to monitoring requirements.
b. Mandate work slowdowns as needed. ‘

-3 Rotate personnei: alternate job functions to minimize overstress or
overexertion at one task.

d Add additional personnel to work teams.

o Perform work during cooler urs of the day it possible or at night i
adequate lighting can be proviged.

2 Provide shelter (air-conditioned, if possible) or shaded areas to protect personnel .
during rest periods. i
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Maintain workers' body fluids at normal levels. This is necessary to ensure that the
cardiovascular system functions adequately. Daily fluid intake must apprcximately
equal the amount of water lost in sweat, i.e., 8 fluid ounces (0.23 liters) of wter must
be ingested for approximately every 1. ~unces (0.23 kg) of weight lost. The normal
thirst mechanism is not sensitive enouy.: to ensure that enough water will be drunk
to replace iost sweat. When heavy sweating occurs, e ncourage the worker t¢ drink
more. The following strategies may be usetul:

a. Maintain water temperature at 50° to 60°F (10° 1o 15.6°C).
b. Provide small disposable cups that hold about 4 ounces (0.1 liter).

c. Have workers drink 16 ounces (0.5 liters) of fluid (preferably water or dilute
drinks) before beginning work.

d Urge workers to drink a cup or two every 15 to 20 minutes, or at each
monitoring break. A total of 1 to 1.6 gallons (4 to 6 liters) of fluid per day are
recommended, but more may be necessary to maintain body weight.

e. Weigh workers before and after work to determine if fluid replacement is
adequate.

Encourage workers to maintain an optimal level of physical fitness:

a. Acclimatize workers 1o site work conditions: temperature, protective ciothing,
and workload.
b. Urge workers to maintain normal weight leveis.

Wear long cotton underwear under chemical protective clothing. Cotton will aid in
absorbing perspiration and will hold it close to the skin, which will provide the
maximum amount of cooling from the limited evaporation that takes place
underneath the chemical resistant clothing.

Provide cooling davices to aid natural body 1oat exchange during prolonged work
or severe heat exposure. Cooling devices include:

a. Field showers or hose-down areas to reduce body temperature and/or to
cooal off protective clothing.

b. Cooling jac«ets, vests, or suits.
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Train workers to recognize and treat heat stress. As part of training, identify the
signs and symptoms of heat stress. These are:

d.

Heat Rash: caused by continuous exposure to heat and humid air and
aggravated by chafing clothes. Symptoms include a decreased ability to
tolerate heat as well as being a nuisance.

Heat Cramps: caused by profuse perspiration with inadequate fluid intake
and chemical replacement (especially saits). Signs: muscle spasm and pain
in the extremities and abdomen.

Heat Exhaustion: caused by increased stress on various organs to meet
increased demands to cool the body. Signs: shallow breathing; pale, cool
moist skin; profuse sweating; dizziness and lassitude; nausea; fainting.

Heat Stroks: the most severe form of heat stress. Temperature regulation
fails and the body temperature rises to critical levels. Body must be cooled
immediately to prevent severe injury and/or death. Competent medical help
must be obtained immediately. Signs and symptoms are: red, hot, dry skin;
no perspiration; nausea; dizziness and confusion; strong, rapid pulse; coma.
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From : APG FIRE DEPT - CHIEF'S OFC PHONE No. @ 410 278 9938 Oct. 25 1993 12:44PM PB2

DEPARTMENT OF THE ARMY
U.S. ARMY ABERDEEN PROVING OROUND
ADEROTEN PROVING GROUND. MARYLAND 21008-800!

® 5 00T 1993

REPLY VO
ATTENTION OF

0ffice of the Deputy
Installation Commander

Mr. Gary Corbell

Welenco Geophysical Services
4817 District Boulevard
Bakersfield, Californfa 93313

Dear Mr. Corbell:

In accordance with the Code of Federal Regulations, Title 32, Part 666,
Welenco Ceophysical Services 15 hercby authorized to utilize a cesfum 137
! radfoactive source at Aberdeen Proving Ground. Source use will be 1n
accordance with your letter of September 20, 1993 and the following
conditfons:

- Mr. Ralph A. Cardenuto, Aberdeen Proving Ground Radiation Protection )
e - Officer, nmust be notified (410-278-9025) at least 24 hours prior to the source
arrival at Aberdeen Proving Ground.

- The Aberdeen Proving Ground Radiation Protection Officer must be
informed of each day's work location, source storage locatfon at the end of
each day, and upon completion of source use at Aberdeen Proving Ground.

- In the event of source leakage, Welenco is responsible for restoring the
property to Nuclear Regulatory Commission unrestricted use criteria.

~ The Aberdeen Proving Ground Radiation Protection Officer will be
inmediately notified of any accident/incident, equipment damage, equipment
malfunction, sticking of source in a well bore or any other occurrence that ’
could result in contamination or excess radiation exposure. '

2. My point of contact for further information or any questions 1s
Mr. Ralph A. Cardenuto, Directorate of Safety, Health and Environment,
Environmental Compliance Division, 410-278-9025.

[
Sincerely,
A4
John M. Taylor »
Colonel, U.S. Army
Deputy Installation Commander
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Radiation Program management and Responsibility

a. The Radiation Safety Officer is to be
designated overall manager for the radia-
tion program.

b. The duties of the Radiation Safety Officer
include the delegation of authority to persons
responsible for carrying out the radioactive
logging programs and other duties such as the
responsibility for records, surveys and in
general the administrative procedures for the
entire radiation program. The Radiation
Safety Officer is Gary Corbell.

The Radiation Safety Officer is to conduct or Cause
to be conducted the following duties:

a. Site Surveys

b. Records. personnel monitortng records and comp-
ilation.

c. Vehicle Survey Records.
d. Training and qualifying personnel.

e. Conducts periodic safety checks to assure the
radiation protection program.

Personnel Monitoring Procedures

All personnel directly related to activity involving
radiocactive materials will wear a film badge or a
suitable acceptable dosimeter. Film badge records
will be guarterly and monitoring will be at least

on a quarterly basis.

It is clearly understood that maximum acceptable
dose levels are not to exceed 1.25 Rem per calendar
quarter or no more than 5.0 Rem per calendar year.




It is also clearly understood that in the event these
doses are greater than those listed above that proper
notification will be posted with the licensing autho-
rity. Also reports of dosages will be maintained on

at least a quarterly basis.

Storing and Securing Radioactive Materials

Upon receipt of the radioactive materials the receiving
records will be placed in a properly marked file. The
materials will be placed in a secure area that is pro-
perly marked with appropriaté signs around the perimeter.
This area will be either a room, a storage area or a
storage bunker, but will in any case contain a door or
lock type top. Materials when not in use will remain

in the storage area properly locked and secured.

Posting Restricted Area, Vehicles and Labelling Containers

Posting restricted areas-storage area and areas where
radiation levels are expected to achieve 2 mR/hr will
be labelled with signs stating '"Caution-Radiation Area”
or "Caution Radicactive Materials™. These signs will
bear the radiation symbol and be magenta and safety
yellow in color. The signs will be conspicuous and
obvious from all directions. In the event that the
levels exceed 5 mR/hr then a sign stating "Caution-
High Radiation Area” , magenta and safety yellow in
color will be consplcuously posted, in the event the
levels are approaching 100 mR/hr then a warning de-
vice such as a blinking red light or a bell or both

will accompany the posting.

4.

A proper Notice to Employees will also be posted
where it is obvious to employees.

b. All containers carrying or storing or used for trans-
porting radioactive materials will bear a tag with
the identification of the radioactive material, the
quantity of the radioactive material and the date
that the radioactive material was that particular
quantity. The tag will also state "Caution-Radio-

active Material".




Records Management

a.

Utilization Log-This log will contain the master file
on each type or shipment of radioactive material re-
ceived and the distribution of each such shipment.
This master file will be maintained at the facility.

Receip: and transfer records will be maintained in
files to show at all times where material is to be
located or if it is disposed of.

Personnel exposure records-film badge, TLD or dosi-
meter reports-will be maintained in a separate file
along with proper quarterly reports on each person
using radiocactive materials.

Leak test records on all sealed sources will be main-
tained on each sealed source. These records will in-
dicate leak testing at six month intervals.

Survey records which include building or storage areas
surveys on a quarterly basis will be maintained in a
file. These surveys will reflect in milliroentgens
readings at a point on each side and the top of the

storage area.

Vehicle surveys will be conducted at monthly intervals
and these surveys will be maintained in a file.

Surveys will be conducted by monitoring a well bore
at the surface prior to use of any radioactive mater-
ial and remonitoring the well bore upon completion
of the work. These numbers will be recorded. A sur-
vey meter or tool which is acceptable will be used
for the monitoring process. Records of this survey

performed on each job will be maintained in a file.




7. Procedures for Transporting Radioactive Materials »

a. Radioactive materials may be transported by company
vehicle or private vehicle provided the vehicle is
marked properly and the material transported is pro-
perly packaged and marked. An identification will be
on each container transported and the vehicle will be .
placarded with the proper D.0.T. markings.

b. Transport

All radioactive material sources used will be stored
in the anchored storage metal chamber or in their
shielded transport containers. They will be removed
from the downhole storage vault with remote handling
tools, and placed in the logging tool being tested
or into the transport shields for transportation to
the field sites for field testing of new tools. When ’
transporting to field sites, they will be locked to

an intergal part of the vehicle.

8. Procedures for Storing Sealed Sources of Radinactivity ’
Materials.
a. Storage
Radiocactive sources must be locked in their shield
b

and kept in a controlled area either at a remote
site or in workshop area.

(1) Portable Storage Container
This container is approved by the U.S. Department

of transportation. Examples of the container can »
be seen in this manual under "containers".

(2) All storage containers must be posted “Caution-
Radioactive Material".




9. Procedures for Use of Radioactive Sources

Company personnel directly in charge of rhe logging
operations, either field testing or testing in the
research facility are responsible for the health pro-
tection of all personnel associated with the sources
and the general public who may be associated at all
times. The above personnel (Company) must personnaly
supervise all source handling operations, transporta- )
tion, storage and shipping according to the following
regulations:

(1) Company personnel who have been trained in hand-
ling sealed sources shall be the only ones who
perform operations involving the sources. At ,
field sites, all customer personnel.shall be re-
quired to be remote to these operations.

(2) Only the company approved handling tools will be
used. See enclosed drawings.

(3) All sources are to be transported in the approved
handling locked source shipping containers.

(4) Using the remote handling tools the source 1is

removed from the shipping or transport container.
The source is attached to the logging tool and

e placed inside of the well. Vhen logging opera- ) |
tion is finished the driller will return source
to surface, the logging operator will remove tool
from well, utilizing remote handling tool, the
source will be removed from the tool and
placed into the storage container. The
time-distance factors must be used effec-
tively when working with raiocactive sources
to keep exposure to a minimum. When utiliz-
ing the remote handling tools a safe distance
is provided, but care and practice are needed
to decrease the handling exposure time.

(5) Any sources that you are not familar with,
in handling and usage, contact the area
engineer or the Radiation Safety Officer ’
before using them in a logging job.
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(1) Fire and other Emergencies ®
(a) notify all pefsonnel in the area immediately.
(b) attempt to put dut all fires if a radiation
hazard is not immediately present.
(c) notify the fire department. ’
(d) notify the Radiation Safety Officer.
(e) The Radiation Safety Officer will set up
restriction governing the fire fighting »
and other emergency activities.
(f) following the emergency, monitor the area
and ascertain the emergency devices that
are necessary for safe decontamination.
(g) decontaminate. ’
, (h) The Radiation Safety Officer will have to
approve the area before work can be resumed.
(i) monivor all persons involved in combating
the emergency. ’
(j) prepare a complete history of the accident
and report to the Radiation Safety Officer
who will in turn report it to the proper
State Agency. >
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(2) Leaking Source »
(a) 1if a source is leaking, which the
logging tool would indicate, shut
the operations down.
(b) notify contractor and immediately »
call Radiation Safety Officer for
instructions
(c) set up control procedures for keeping
personnel out of the immediate area
until instructions are received from »
the Radiation Safety Officer.
e. Leak Test Procedures
Wipe tests on all sources must be performed at »
intervals not exceeding six months.
Source will be wipe tested with Gulf Nuclear, Inc.
Model LTK-1 Leak Test Kit.
Leak tests will be mailed to Radiation Detection » q
L Company at Sunnyvale, California for counting.
Reports will be sent back to licensee with Leak
Test Certificate.
[
f. Procedure for lost Source Downhole
When using the test tools at job sites on customer
wells:
(1) When source is lost, notify the well
owner or his representative that a »
source is stuck in the well. As soon
therafter as possible, hand him a drawing
of the source and housing model. This
will enable him to know before he starts
the fishing operation, the quantity, and
type of radioactive material and the »
. mechanical construction of the capsul and
tool involved.

Immediately notify the State Radiation Control

Agency involved and the Atomic Energy Comm-

ission that the source has been lost and

keep them informed of the progress toward »
recovery of the source.

b —




(2) Client-to be notified. !

(3) Dosimeters will be furnished to all rig personnel
and company personnel. The owner will be advised
that these are for their protection and intended
primarlly for a record of trivial or no exposures
to his employees.

(4) Curing the critical: fishing operations, the mud
being circulated should be monitored using gamma
ray equipment with the downhole tool in the mud.

(5) You have only time and distance factors avail-
able to reduce the radiation field and personnel
exposure while the source is being fished out.
Where practical, everyone except the driller and
enough personnel to cover the hole should remain
in the unexposed area. All handling of the drill- »
ing rig equipment should be handled by the cus-
tomer and actual handling of the source should
be done by the service company engineer assisted
by one of the cfficers if unecessary.

g. Emergency Procedures > q

Emergencies vary greatly in their respective hazards.

These are sometimes in the form of spills, fires,

explosions or vehicle wrecks which, cgnsequencly. )

result in the spread of radioactive material contami-

nation. The National Sureau of Standards Handbook

Number 48, Emergency Guides, are used as a guide for 4
the procedures. These procedures are general and any

specific emergency would certainly involve additional

procedures not covered in this outline.

(1) Vehicle Wreck ,

In the event of an accident while transporting
radioactive materials, efforts should be made to
minimize the exposure of any perscns. This would

include roping off the area, ngtification of the
investigating officer, and Radiation Safety Officer

at the home office should be notified immediately. )
making sure that the area is not left unattended.

This will enable the Radiation Safety Officer to
notify the proper governmentdl agency.
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PROCEDURES FOR LOST SOURCE DOWNHOLE

Decision on Recovery of a Source
The Company's Responsibilities

Recovery or Abandonment of a Source

O 0O w >

Summary



Factors influencing the decision on recovery of a source
when stuck in an oil well.

l. Cost of the tool versus best estimate of minimum cost
and probable maximum cost of recovery.

2. The risk of sticking a drill stem and fishing tools,
esp§c1a11y if all zones of interest are above the
tool.

3. Interfcrence of the tool with potential production
and deeper drilling.

4 Value of clearing the hole for additional logs

When a radioactive source 1s associated with stuck equip-
ment the Company becomes more activelv involved Our
responsibilities are-

1. Remain in contact with the client and offer our best
advice and recommendations regarding safe fishing
procedures.

Take care to recognize the possibility that a fishing
procedure might damage a source capsule.

(a8

3. Notify the Nuclear Regulatory Commission or State if
it becomes apparent that it be desirable to or advis-
able to abandon the source in the well.

The introduction of the regulatory agencies does not al-
ter the main objectives: to recover the source intact
or abandon it in such a way as to protect personnel and
property in the future.

1. 1f abandonment of a source appears imminent, the
Company notifies the Nuclear Regulatory Commission
and State by telephone. We then attempt to determine
which line of action is to the best interest of all
concerned, what the client wishes to and can reason-
ably do, and to present a packaged proposal to the
agencies for final approval or further recommendations.

10




Abandonment of a source in a dry hole is simple. All
records, including those of the state agency issuing
permits for or controlling the drilling of oil and
gas wells, should contain information regarding the
depth, date, type and quantity of radicactive mater-
1als. The well head, if left above the surface,
should contain the same information on an engraved
durable metal placard.

A source left below a producing zone presents little
difficulty. In most cases the normal cementing of

the production string of .casing or tubing will isolate
the source (Figure 1). If the well is to be produced
from open hole completion, cement should be spotted
around and/or above it to prevent the movement of
fluids past the capsule and eventual destruction of
the capsule through abrasion (Figure 2).

In questionable cases the life of the capsule and the
solubility of radioactive materials might influence
the acceptance of the proposal. (The Company's source
capsules have an estimated life of 500 years in un-
disturbed salt water. The solubility of the radio-
active materials is in the order of one part per

billion per week).

Production of gas, water or oil past a source should
be prohibited unless the capsule is protected from

abrasicn. Casing or tubing should be adequate. The
spotting of cement, if practical and feasible, adds
to the protection (Figure 3). Care should be taken

in setting casing past the location of the tool to
avoid dislodging it. A gamma-ray survey run after
the casing is below the zone will give assurance
that the tool and source will not be encountered and
damaged at a lower level.

In the event a source is left in a producing zone it
should be cemented in place if possible. Extreme
caution should be used in side tracking to avoid re-
entering the original hole and damaging the source
container (Figure 4). Normally, the source is at or
near the bottom of the tool. If there were sufficient
clearance to place cement around the source the tool
would, in most cases, be retrievable. However, the
drilling mud would probably harden in a short time
to prevent apprecieble flow of fluids by the source.
In addition, the separation between the new and

11




original hole would reduce the rate of flow at the
tool to a very small figure. It is rccommended that
the new and old holes be separated by at least 15
feet to preclude any possibility of damage to the
source by perforating.

A gamma-ray source abandoned in a well cannot "induce”
radioactivity in gas, oil, water, or other materials.
For all practical purposes the same may be said of

3 curie, 5 curie and 20 curie AmBe neutron sources.
Although neutron flux at one foot from a 3 curie, 5
curie or 20 curie source, is negligible in this re-
spect. For example, the flux in a reactor used to
activate a cobalt-60 "Pip" tag to 10 microcuries is
hundreds of millions times greater than that at one
foot from a 5 curie source. Although it is not pre-
cisely correct to say that there is no activation,
induced radioactivity would be almost immeasurable
initially and throuph decay would be totally obscured
by natural background radiation long before the mater-
ial reached the surface.

Summary
1. All precautions should be taken to avoid rupture of
a radioactive source during fishing operation Al-

though each source has been individually pressure
tested to 25,000 psi, it is small and will not with-
stand milling. drillinp, or pounding [ishing opera-
tions.

2. A radiocactive source which is intact may be safely
abandoned in the well. The decision as to whether
to abandon a tool with a source would be based on
the accepted considerations for abandoning any other
type tool. Added guidelines are the safety aspect,
the proper placarding of the well and enterning the
information in the well records.

3. There should be no costly delay in obtaining approval
to abandon a radioactive source in as much as the
Company keeps the agencies well advised of the pro-
gress of the fishing operations as events develop.

4.. Responsibility for notifying the regu}aCOry agencies
and making all reports is the Company 's.

S It is the client's responsibility to dea} with the
State agencies issuing permits for drilling oil and
gpas wells and to furnish that agency with any infor-
mation which may be required.

12
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HANDLING TOOL FOR CESIUM SOURCES

| 1

Use this tool for transferring

the Cesium source between holder
and logging tool by grasping the
handle and squeezing until fingers
open. Pick up source and insert
into appropriate holder.

17
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RADIOACTIVE MATERIAL HANDLING ano STORAGE

Nandling and storage of radioactive materials
must be performed in strict agherence to Nuclear
Regulatory Commission and state health regula-
tions. The Source Storage Assembly is approved
by these agencies and by the Department of
Transportation. This storage assembly was
designed for the 6.6 x 108 N/S (3 curie) AmBe 241
Source and Source Holder.

The Source Holder is designed to accep! ine
Source Nandling Tool, which will permit the
worker to malintain a distance of five feet from the
source. The Source Handling Tool is threaded to
capture the Source Rolder while moving it to or

.from the storage assembly or downhole tooi. 1

also has a deep socket to enable the worke: o
screw the Source Holder into either of these
devices so that he need never approach the

source.

REF. | DESCRIPTION [ PART KO |

J

Y Storage Assembiy GN & €& 015.2011.003]

rYsr A l

2 Source Handliing Too! 0029507010

3 Source Holder 002-9200-034

4 Source Holder Assembiy 002-9200018

5 3 cu. AmBe 241 Neutron Source 015-2009-048

Sey An N 2ys

[ Spacer 002-9200-036

7 Source Shieid Cap (Neutron) 0029200037

Not - | Source Kit which consists of 003-4710003
Shown | [tems 1, &, 5.
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CESIUM 137 STORAGE AND SHIPPING CONTAINER

4" Diameter

L

4

J ]

1 3/4" lead 1lid

e =

—— e e P

12%" Deep
Do

Diamete

Container is made ent:irely

of lead and was ccnstructed
i by Gulf Nuclear or Houstorn,
! Texas to transportation
specifications.

4" lead body
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A. EMERGENCY PROCEDURES REPORT

Customer:

Customer's Supervisor:

Company Supervisor:

Cause of Emergency:

Source or lsotope:

Quantity of Isotope (curies) believed to have been spilled:

Safety precautions immediately enacted:

21
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8.

11.

12.

Were there any suspected over-exposures and if so, who:

L.
2. B
3.
4.

Personnel radiation survey, for those working in the

Restricted Area:
Legs Feet

Name Head Face Body Hands

[ BV, B N

On the sketch of the job site, mark the location of the
exact spill.

Make an isodose chart if the level of the spill is greater
than 10 mr @ 1 foot.

a) one foot:

b) three foot:

¢c) six foot:

Check the air space for contamination:




N

13.

14.

EMERGENCY PROCEDURES REPORT (CONT.)

Results of wipe tests after clean up emergency procedures

are undertaken: »
Position No. 1: (dpm)
Position No. 2: (dpm)
Position No. 3: (dpm)
: »
Suggestions to future prevention of this accident:
»
»
»
»
»
»
i
23 )
B »
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WELENCO, 1INC.

VEHICLE & JOB SITE RADIATION SURVEY

DATE ' JOB TICKET #
CUSTOMER WELL ¢
FIELD COUNTY STATE

SERVICES PERFORMED

.OPERATOR DISTRICT TRUCK #

SURVEY METER MOD.{# SERIAL # CALIBRATION DATE
SOURCE # ISOTOPE ' STRENGTH UN #

VEHICLE SURVEY BEFORE LEAVING SHOP. TRUCK LOADED

BACKGROUND COUNT mR/hr. ( 50 ft. clear of R/A material)
REAR SIGN FRONT SIGN LEFT SIGN -- - RIGHT SIGN

JOB SITE SURVEY

BEFORE AFTER

A——_—
B f\ e s -
D

|

I"f

VEHICLE SURVEY AT SHOP AFTER JOB. ( R/A material removed & stored)

BACKGROUND COUNT mR/hr. ( 50 ft. clear of R/A material)
REAR SIGN FRONT SIGN LEFT SIGN RIGHT SIGN

SURVEY TAKEN BY:

125
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RADIOACTIVE MATERIAL TRANSFER

TRANSFERRED TO:

ADDRESS: ()
MATERIAL QUANTITY
SERTIAL NUMBER MODEL Y
LICENSE NUMBER EXPIRATION DATE
MODEL NO. AUTHORIZED
LEAK TEST EXPIRATION DATE ENCLOSED? YES NO ®
I certify the above information has been completed and the licensee is
authorized to receive the above material.
»
Date Signature
RECEIPT OF TRANSFERRED MATERIAL [y ‘
Received by (Name of Individual)
For (Company Name)
Title Date »
[ ]
»
]
26
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RADIATION DETECION COMPANY

OCCUPATIONAL DOSE LIMITS FOR PERSONNEL MONITORING

Scrsonne | monitoring of radiation workers Is required by low if they are likely to receive o dose
otove 300 millirem per auarter for whole body rodlation. Whole body Includes external exposure to
criticol orgons such os the head ond trunk, active blood forming organs, eyes or gonads. Higher
dose limits are allowed for non-penetrating radiations (beto=-rays and superficial x-roys) which
exvose cnly the skin of tha whole body, Still higher exposures are ollowed If radiation exposure is
limited to the extramities, nomely the hands and forearms or feet and ankles.

Film ond thermoluminescent dosimeters are the most commonly used personnel monitoring
dosimaters, Both are copable of differentiating between penetrating and non-penetrating radiction.
Finger ting ond wrist bodges moy be worn to determine dose to the extremities, Personne! dosimeters
cre worn for fixed periods of time which are usually weekly, bl-weekly or monthly, The per-
miss'ble occupationo! doses for these periods are glven below In milllrem:

OCCUPATICNAL DOSE LIMITING RATES

Weakly Menthly Quaorterly* Annucl*
Wrole Body 100 400 1250 5000
Skin of Whole Bedy 600 2500 7500 30000
Extremities 1400 6000 18750 75000

* .
These are the only limits actually specified in AEC ond stote regulations.,

The RDC dosimetry report provides a record of current whole body X or gamma dose in column 6
end non-penetrating dose in column 8. The minimum reported dose is 10 millirems. Any dose less
than 100 millirems can be considered to be within permissible limits; however, the general policy is
to avoid all unnecessary exposure to ionizing radiation. Columns 10 ond 11 give the cumulative cal-
endar quarter dose for penetrating and for non-penetrating radiation. Columns 12 ond 13 give
similor data for the calendor year, Columns 14 ond 135 give the cumulative lifetime dose, or the
Cose acquired since the inception of service with Radiation Detection Company. Technical over-
cxposures ore immediately reported to the client so that ony required report con be made to the

State or other appropriote Regulatory Agencies.
Plegse note that the overoge bockground dose received by the general population is approx-

imately 100 millirems annually and thot the averoge dose from medico! ond dental radiography is only
slightly less than background. Occupational dose does not include the dose from medica! or dentol

dingnosis or from medical therapy.

\27 -
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Eoch package required by this Section to be labeled with a RADIO-
ACTIVE label must have two of these labels affixed to opposite

sides of the package.

The following applicable items of information must be entered in
the blank spaces on the RADIOACTIVE labet by legible printing
(manual or mechanical) using a durable weather resistant means of

marking.

"Contents" - The name of the radionuclide, as taken from the listing
of radionuclides in Section 173.435 (symbols which conform to
established radiation protection terminology are authorized, i.e.,
99Mo, 60Co, etc.). For mixtures of radionuclides, the most restric-
tive radionuclides on the basis of radiotoxicity must be listed as
space on the labe! allows, .

"Activity" - Units shall be expressed in appropriote curie units, i.e.,
curies (Ci), millicuries (mCi) or microcuries (uCi) (abbreviations are
authorized). For a fissile material, the weight in grams or kilograms
of the fissile radioisotope also may be inserted in addition to the

activity.

"Transport Index" - (See Section 173.403(bb)).

TABLE 7
RADIOACTIVE MATERIALS PACKAGES LABELING CRITERIA

SECTION 172.403

\Transport Index Radiation Level ot Fissile Labe! / i
(T.1) Package Surface Criteria Category-
(RL)
N/A RL <L 0.5 millirem per Fissile Class | Only White - |
hour No Fissile Class 1l or 11|
(mrem/h)
Fissile Class |,
T. £10 0.5 mrem/h < RL £ 50 | Fissile Class I Yellow - Il -
with T.I. £ 1.0,
No Fissile Class Il
[0 LT.I. | 50 mrem/h <RL Fissile Class Il
with 1.0 < T.1,, Yellow - 1l
Fissile Class 1l
1/ Any package containing a "Highway Route Controlled Quantity" (Section
173.403 of this subchapter) must be labeled as Radioactive Yellow - Ill.
33
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[ % ’ RADIOACTIVE MATERIAL LICENSS

Purwent te the Callfornis Adminitive Code, Titte 17, Chagmr & Subchapur 4, Growp 2, Licensing of Radflosctive Materisl, and in ralisnce
07 TWINMEAD Ind raprasentetions hertofare made by Bhe licensee, ¢ ligense & hereby lnved sutherizing the floenses 1 revelve, ume, postem,
tunfer, or dipese of redissstive mevsriol listed belews snd W wm sush radisective marariel for the purposefs] 3nd ot the placshh) daignated
bolow This fosnze s subiewt 10 ol appiicable niise, raguistions, and arvers of the Department of Neelth Berviass now or heregrear In effect and
19 any sonditiens @ecifed in iy Resnm.

1. Lissnem - 2 Ciconss N,
m“17 Di;éﬁ. , 2900~15 Amendment Ne. 15
4 Advrem ct Boulevard y g —royr=
Bakersfield, CA 93313 . * Octobar 23, 1996
& ingervon sgeney
Afsntion; er Carbell :
Radiation Safety Officer Radiclogic Health Branch ~ Los Angeles

In responsa to the letter dated Mne 24, 1993 signed by Gary Cxrbell, Radiation
&mm,m“mmuhwmufm:

6. Nxlide 7. Ixn _ 8. Poasesaion Linit

A. Casium 137 A. Sealed Socurce (Gulf A. 2 sogvces not to exceed
Nuclear Modsl VI~1) 125 millicuries each.

B. Amricium 241:Be B. Sealed Sources (Gulf 'B. ¢ sources not to exceed

- " Nuclear Mcdel AzBe- 5 Qries each.
71-1) ‘

C. Cesium 137 C. Sealed Source (Nuclear C. 2 sowrces not to exceed
Envirarmmental Engin- 10 microcuries sach.
earing Modgl CsV)

9. Authorized Use

A. and B. To be used as carponants of tools for oil well logging.
C. 7o bs used for instrumant calilxatien.

10. Radicactive utnrhh may be used at terporary job sites of the llummee in
areas not under aexclusive federal jurisdiction throughaut the Stats of
Califarnia. Radicactive matsrials may be permanently stored only at:

(8) 4817 District Boulevard, Bakersfield, California

For the State Dapartment of Hulgh Sarvices

June 30, 1993 by 3

Date
Rediclagia Mesith Sectien
744 P Strest, Sacremanig, CA 98814
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RADIOACTIVE MATERIAL LICENSE Ucerse Number: _ 2900-15

Supplementary Sheet Amendment Numbar: 15

an anmual fes for sources of radicactive material
mwbhmﬂat;&y‘mm”mmmeao!thh
] 4 licerse is required by and computed in

accordance vith Sections 30230-30232 of the California Radiation Control
mmwummmummmm«fum adjustment pursuant

(a) Gary Corball () Joseph L. Newman
(b) Dirk L. Cralg (i) Michael C. Ridder
(c) David Jackson (3) Stevan R. Roberti
(d) Wwilliam D. Christy (k) Mark Fr. Sharpless
(e) 2o Bobinaki (1) David leckerbie
(£) 8. Newman (m) Richard laPorts
() Bailey J. McDuff

Excapt as specifically provided otherwise by this license, the licensee shall
possess axi uss radicactive raterial described in Items 6, 7, and 8 of this
license in accordance with statemants, representations, and procechnres contained
in the documenta listed bglow. The Departmant's requlations shall govern unless
the statemants, representations, and in e lluumes’'s applicatian
and ccrrespordence are more restrictive than the regulations.

(a) The application with attachments dated August 30, 1989, signed by Joeeph L.
Newman, as modified by the lettar with attachments datad August 3, 1990,

signed by Gary Corbell.
(b) The letter with attachments datad March 12, 1991, signed by Gary Corbell.

(c) The letter dated Decerber 17, 1990 and letter with attachmant received
March 14, 1991, both signad by Gary Corbell.

The fadiaf.icn safety officer in this progranm ghall be Gary Corbell.

Sealad sources described in Subitems A ard B of this license shall be tested for
leakage and/cr contamination at intarvals not to exceed 6 months..

The following individuals are authorized to collect wipe test sarples of sealed
sources possesssd under this license using leak test kits acceptable to tha
Califernia Department of Health Services:

(a) The Radiation Safety Officer.
(b) Qualified individuals designated by the Radiation Safety Officer.

Dote:

Fot the Stote Deporiment of Hegith Services

Juns 30, 1993 8y: 3

O eaalth Branch
P.0. 8ox 942732

-
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g ' RADIOACTIVE MATERIAL LICENSE Uconse Number _ 2900~-15
Supplementary Shee! Amendment Number: 15

';1.mammmumxuk¢mmuuo:mimmw

maintained for inspection. Records may be disposed of following Department
irspection. Any laak test revealing the presence of 0.005 microcuries or mare

18. Analytical tests for leakage ax/or contamination of sealed gources shall ba
mmrformed only v persons epecifically authorized to perfarm that servica.

19. The licenses is authorized to conduct well logging studies in test wells,
subject to the following requiremants:

() ™e wells shall bs cased from the mxface to levels below all

the casing shall be msaled at the bottom. The casing shall bs proven
intact by mothods acoeptabla to the Department. If the wells are not
casad, they shall not panstrats potable water zanes and shall be proven
intact by methods acoeptable to the Department. Norpotable watar is
defined as having greater than 3000 milligrame per liter of total dissclved
solids or the water is deemed to ba ctherwise nanpotable by the preserce of
toxic materials as establighed by state or federal regulatory agencies.

() The licensea shall maintain available for inspection such records
a8 necessary to establiah campliance with requirements of this
condition for all radicactive rmaterial introduced iInto test
wells. These records shall include the kirds and amounts of
radiocactive materials, dates Introduced into test wells, and
locations amd identifications of the test wells. ‘Thesa records
shall be maintained' subject to inspection at the well sits far
the duration of the work at the sits and at the address specified
in Condition 10(a) following campletion of such work.

20. Each source holder and logging tool containing radicactive materials shall bear
a legible and visible marking. The marking shall bear the conventional
radiation symol and the following wording: IF FOUND - DANGER - RADIQACTIVE =
DO NOT HANDLE - NOTIFY CIVIL, AUTHORITIES.

[ 14
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For the State Department of Heaith Services
Date: Jung 30, 1993 By: 3
ﬂodlaogic Health Sranch

P.0. Box 942732
taminmanta ~a 042-7320
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RADIOACTIVE MATERIAL LICENSE Ucenss Number, 2900-15
fuppiementory Sheet Amendmaent Number: 15

1. Tw licanses shall report by telephons within. 2¢ hours to the Department of
Health Saxvices ar to ths nearest fisld office the loss or abancdonmant
down-hole of any sealed sowxrce containing licensed matarial. In addition, a
writtan report shall ba submitted within 30 days foar the lost or abandoned
souwrcs which shall includs infaemation reqarding isctops, amount, location,
dapth, mathod of immobilization, sealing, placarding, and notations to be placed
in public records.
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