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S1.0 INTRODUCTION Canal Creek Area, APG-EA, Maryland

Groundwater Monitonng Plan. Volume Ill

This Health and Safety Plan (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 thie following regulations 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 States Army

PROJECT NO: 35-E356-02

PROJECT MANAGER: Francine Gordon, JEG

SOFFICE: 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

DATES) O INTIALVISI: T Be eterine

DATE(S) OF INITIA VISIT: To Be Determined

JE Jacobs Engineening Group Inc.
Washington Operations HEALTH AND SAFETY PLAN
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2.0 ORGANIZATION AND RESPONSIBILITIES Canal Creek Area, APG-EA, Maryland
AV' Groundwatel Monitonng Plan, Volume Ill

2.1 PROJECT ORGANIZATION 3

Project Manager (PM): Francine Gordon

Task Manager (TM): Robert Paquette

Local Contact: John Wrobel 3

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 qualified 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 3
8-hour annual refresher training. Employees designated "SHSC" have received an additional 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
I

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.

Jacobs Engineering Group Inc.
Washington Operations HEALTH AND SAFETY PLAN
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Canal Creek Area, APG-EA, Maryland
Groundwater Monitonng Plan, Volume INI

Employee Name Office Responsibility SHSC/FA-CPR

Francine Gordon Wash.,DC Project Manager FA-CPR

Robert 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 SHSCIFA-CPR

To Be Determined Wash.,DC 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 Plan

(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 NA

To Be Determined NA

2.3 PERSONNEL RESPONSIBILIES

2.3.1 Project Personnel

Task Manager (TM)

"* Coordinates overall planning of wo~k.

"* Coordinates supervision of work.

A Jacobs Engineenng Group Inc.
Washington Operations HEALTH AND SAFETY PLAN
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Canal Creek Area, APG-EA, Maryland
Groundwater Monitonng Plan. Volume Ill

Field Team Leader (FTL)

"• Plans technical and administrative aspects of field work.

"* Authorizes field team members to initiate field work.

"* 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 to the level of protection aliticipated for the site. The

individual is an experienced industrial hygienist whose primary responsibility is to c"irsee field

team site-specific Health a-.d Safety Plan (HASP) compiance. The SHSC:

"* Implements the HASP and informs the Task Manager of any conditions or •
modifications that may be appropriate

"* Performs monitoring as required by the HASP.

"* Verifies with tha Task Manager that assigned personnel have current "Fit-For-Duty"
medical authorizations and have received appropriate training.

O • Determines that equipment is used properly and is calibrated in accordance with
manufa-turer'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 perfo,,ned,
and informs the Task Manager of the need to upgrade/downgrade protectior
levels. 0

• Corrects unsafe or potentially unsafe workiig conditions, or stops work in
emergencies until such conditions are corrected. Consults with Task Manager and
Project Marager regaraing circumstances and conditions dictating these actions.

"• When not on site, assigns site health and safety responsibilities to qualified
individual. D

"* Conducts initial and daily site safety briefings.

"* Insures that the hazard communication program is carried out onsite.

"* Ins-ro, 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 0
as required.

"* Conducts preliminary site survey to detect the presence of any obvious hr--ards.

-• Jacobs Engineenng Group Inc.
u1 Washington Operations HEALTH AND SAFET" PLAN
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Canal Creek Area, APG-EA, Maryland
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* Conducts on-site air monitoring and assists independent testing laboratories when 0
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 (PM), 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 Health and Safety Director (CHSD)

* Develops and implements JEG corporate Health and Safety Program.
* Reviews and approves site-sper.;fc Health and Safety Plans.

* Conducts site health and safety audits.

-- Jacobs Engineenng Group Inc
Washington Operations HEALTH AND SAFETY PLAN
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Canal Creek Area, APG-EA, Maryland
- Groundwater Monitoring Plan. Volume Ili

JEG Occupational Medical Consultant (OMC):

* Prescribes and interprets results of medical examination protocols and testing for
employees who vrt;t-ipate 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
0

" Health and safety concerns in the field shall be brought to tne attention uf 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 CFISD.

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

2.5.1 Hazard Communication

0

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.

II
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 following:

* Work plan and individual assignments.

0
A Jacobs Engineering Group Inc.

Washington Operations HEALTH AND SAFETY PLAN
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Canal Creek Area, APG-EA, Maryland
Groundwater Monitonng Plan. Volume III

"* Potential hazards of the work to be performed (Section 3.0 and Attachments 5 and
7).

"* Site controls and air monitoring action levels that will be in effect onsite.

* Personal protective equipment to be used.

"* Communication procedures, including evacuation/emergency signals.

"* 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.

S

S1Jacobs Engineering Group Inc.
Washington Operations HEALTH AND SAFETY PLAN
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3.0 HAZARD CONTROL AND SAFETY Canal Creek Area, APG-EA, Maryland
Groundwater Monitonng Plan, Volume /l/

3.1 SITE ACCESS AND DESCRIPTION

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.

By air: All sites accessible by air.

By Water: Restricted. 0

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 0

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

temperatures range from 340 F in winter to 750 F in summer. Summer temperatures 0

exceeding 900 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 I1, 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 II.

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 S

during the Korean and Vietnam conflicts.

Jacobs Engineering Group Inc.
Washington Operations HEALTH AND SAFETY PLAN
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Canal Creek Area, APG-EA, Maryland
%) Groundwater Monitonng Plan, Volume IlI

Throughout its history, APG-EA's pnmary 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 to 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.

"* Applicable allowable exposure limits. 1

"* Ionization Potential (IP).

Exposure limits and ionization potentials were obtained from a variety of sources including:

"* NIOSH publications. 0

"* Dangerous Properties of Industrial Chemicals.

"* Chemical dictionaries; and

* American Conference of Governmental Industrial Hygienists publications.

SJacobs Engineering Group Inc.
Washington Operations HEALTH AND SAFETY PLAN
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Canal Creek Area, APG-EA, Maryland
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Table 3-1
Contaminants Identifiled in Historical Groundwater Data

Highest Value in Exposure Ionization
Contaminant Groundwliater umit- Potential

(ppb) (PEL or TLV) (Ev)

Benzaldlehyde 50.00 ________ ______

Benzene 396.00 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

Chlorine 977,000.00 0.5 11.48

Chlorobenzene 192.00 75 9.07

Chloroethane 153.00 1000

Chloroform 82.10 2 11.42

Chloromethane 1.34

cis -1 .3-Dichloropropylene 2.17

cis -1,2-Dichloroethylene 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-Dichiorophenoxyacetic acid 2.46 10 mg/in 3
_______

J e-r Jacobs Engineering Group Inc.
q~jWashington Operationis HEALTH AND SAFETY PLAN
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Canal Creek Area, APG-EA, Maryland
Groundwater Monitonng Plan, Volume Ill

Table 3-1 (Continued)
Contaminants Identified in Historical Groundwater Data

Highest Vilue In Exposure Ionization
Contaminant Aroundwater Limit' Potential •

(ppb) (PEL or TLV) (Ev)

cis-1, 3-Dichloropropylene 3.00

1,3-Dimethylbenzene 3.00

Dimethyl methylphosphonate' 105.00

Diisopropyl methylphosphonate 172.00

Dithiane" 8,400.00

2,6-DNT 2.26 1.5 mg/m3

2-Ethyl-I -hexanol 3.00

2-Ethylhexanoic acid 8.00 •

Ethylbenzene 13.3 100 8.76

Fluorine 1,052.00 0.10 15.70

2-Fluorophenol 10.00

Hexachloroethane 2.57 1 11.22 3

Hydrochloric acid 7 mg/rm3  12.74

4-Hydroloxy-3-methyoxybenzaldeheyde 30.00

Lead 41.00 0.10 mg/m3

Mercury 3.03 0.01 mg/m
3

Methylphosphonic acid 1,390.00

Mathyl isobutyl ketone 100.00

Methyl ethyl ketone 12.00 200 9.54

Methylene chloride 143.00 500 11.32

2-Methylnaphthalene 4.13

2-Methylphenol 13.40 5

Nitrobenzene 200.00 1 9.92

1,4-Oxathiane" 720.00

p-chlorophenylmethyl sulfide* 22.00

Pentachloroethane 40.00 5

Phenol 25.10 5 8.50

* Jacobs Engineering Group Inc.
*1 Washington Operations HEALTH AND SAFETY PLAN
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Canal Creek Area, APG-EA, Maryland
i Groundwater Monitonng Plan, Volume III

Table 3-1 (Continued)
Contaminants Identified in Historical Groundwater Data

Highest Value in Exposure Ionization
Contaminant iproundwater Linmit* Potentiall

(ppb) (PEL or TLV) (Ev)

2-Propanol 200.00 400 10.10

Naphthalene 14.70 10 8.12

Nickel 1 mg/rr,3

Nitric Acid "" 5 mg/m
3  

11.95

RDX 1.18

Sodium hydroxide "_ 2 mg/m
3

Sulfuric acid *" 1 mg/m
3

1,2,3-Trichlorobenzene 18.50 5

Tetrachloroethylene 4,720.00 25 9.32

Thiodiglycol" 110,000.00

2,4,6-TNT 2.94 0.5 mg/m
3  

10.59

Toluene 17,800.00 100 8.82 6

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 9

1,2,4-Trichlorobenzene 6.94 5

Trichlorofluoromethane 2.10 1,000

1,1,1 -Trichloroethane 106.00 350

1,1,2-Trichloroethane 106.00 10 11.00

Trichloroethylene 8,710.00 25 9.45

Vinyl chloride 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 Engineenng Group Inc.
Washington Operations HEALTH AND SAFETY PLAN
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Canal Creek Area, APG-EA, Maryland
Groundwater Monitoring Plan, Volume Ill

Table 3-2
Symptoms and Effects of Groundwater Contaminants

CONTAMINANT SYMPTOMS AND EFFECTS

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

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

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

Benzothiazole Poison by intraperitoneal, intravenous, and other routes.

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

bis-(2-Chloroethyl) ether Narcotic; dizziness; drowsiness; headache; nausea; mucous
membrane, eye and skin irritant; poison by inhalation, ingestion, and
skin contact; experimental carcinogen and tumorigen.

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

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

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

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

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

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

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

FW-1 Jacobs Engineering Group Inc.
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Canal Creek Area, APG-EA, Maryland
Groundwater Monitonng Plan, Volume Ill

Table 3-2 I
Symptoms and Effects of Groundwater Contaminants (Continued)

CONTAMINANT SYMPTOMS AND EFFECTS

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

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

Chloroethane Irritant to skin, eyes and respiratory system; sleepiness; excitemert:
pulmonary edema; toxic by inhalation, ingestion, and skin contact

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

Chloromethane Nausea; convulsions; narcotic; mild irritant; dizziness; incoordination; 0
diplopia; contusion; drowsiness; mildly toxic; experimental teratogen.

p-Chlorophenylmethyl sulfide Eye irritant; poison by ingestion; toxic by skin contact.

Cyclohexane Irritant to eyes and respiratory; system; dermatitis; drowsiness;
narcotic; coma; toxic by ingestion and inhalation.

Cyclohexene oxide Eye, skin and respiratory system irritant; drowsiness; toxic by

ingestion, skin contact, and inhalation; expenmental tumongen

cis-1,2-Dichchloroethylene Narcotic; mild irritant; mildly toxic by inhalation and ingestion.

1,2-Dichlorobenzene Eye, skin and mucous membrane irritant; poison by ingestion and
intervenous; toxic by inhalation; suspected carcinogen,

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

1,4-Dichlorobenzene Eye, skin and respiratory system irritant; systemic effects by
ingestion; decreased motility/constipation; changes penorbital
swelling; profuse rhinitis; nausea; anorexia; jaundice; cirrhosis; poison
by unspecified route; toxic by inhalation; mutagen.

t,2-Dichloroethane 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.

1,1-Dichloroethylene Anesthetic; liver and kidney changes; poison by inhalation and
ingestion.

S X Jacobs Engineering Group Inc.
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Canal Creek Area, APG-EA, Maryland
Groundwater Monitonng Plan, Volume /11

Table 3-2
Symptoms and Effects of Groundwater Contaminants (Continued)

CONTAMINANT SYMPTOMS AND EFFECTS

I,2-Dichloroethylene Narcotic; irritant to eyes and respiratcry system: liver and kidney
damage; toxic by inhalation and ingestion; suspected carcinogen.

trans- 1,2-Dichicroethylene Irritant to eyes and respiratory system; central nervous system
depres.sant; toxic by ingestion and inhalation.

2,4-Dichlorophenoxyacetic acid Skin and severe eye irritant; nausea; somnolence; convulsions; coma;
poison by ingestion; toxic by 3kin contact.

cis-1,3-Dichloropropylene Anesthetic; narcotic; skin and eye irritant; toxic by ingestion and skin
contact.

trans- 1,3-Dichloropropylene Skin and eye irritant; toxic by ingestion and inhalation.

1,3-Dimethylbenzene S3vere eye and skin irritart, ataxia; irntability; changes in motor
activity; toxic by inhalation, ingestion, and skin contact.

Dimethyl methylphosphonate Suspected carcinogen.

Diisopropyl methylphosphonate Moderately toxic by ingestion.

Dithiane Irritant to mucous membranes and respiratory system; tremors;
ataxia; dyspnea; toxic by inhalation and ingestion.

2,6-Dinitrotoluene Skin irritant; anoxia; cyanosis; anemia; jaundice; poison by ingestion.

2-Ethyl-1-hexanol Sercre eye and moderate skin irritant; toxic by ingestion, skin, routes.

2-Ethyihexanoic acid Skin and severe eye irntant; toxic by skin and ingestion.

S
Ethylbenzene Eye and skin irritant; eye, sleep ano iulmonary changes; toxic by

ingestion inhalation, and skin.

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

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

Hexachloroethane Eye irritant; liver damage; toxic by ingestion.

Hydrochloric acid Highly corrosive irritant to skin. eyus, and mucous membranes;

poison; toxic by inhalation and ingestion.

4-Hydroxy-3-methoxybenzaldehyde Skin md severe eye, mucous membrane and respiratory system
irritant; anesthetic; toxic by inhalation, ingestion and skin contact.

J' Jacobs Engineering Group Inc. S
Washington Operations HEALTH AND SAFETY PLAN
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Canal Creek Area, APG-EA, Maryland
AV Groundwater Monitonng Plan, Volume Ill

Table 3-2 0
Symptoms and Effects of Groundwater Contaminants (Continued)

CONTAMINANT SYMPTOMS AND EFFECTS

Lead Lo:.s of appetite; anemia; malaise; insomnia; gingival lead line; eye
irrii int; headache: irritability; constipation; mL sclefjoint pains; tremors. S
flaccid paralysis without anesthesia; hallucinations; hypotension;
distorted perceptions: muscle weakness: gastritis; liver damage,

cerebral edema; poison by ingestion; toxic by inhalation: suspected
carcinogen.

Methyl ethyl ketone Irritant to eyes, nose, and respiratory system; headache: dizziness;
nausea; toxic by ingestion, inhalation, and skin contact. 5

Methyl isobutyl ketone Eye and mucous membrane irritant: headac,.; narcotic; nausea;
dermatitis; coma; toxic by ingestion and inhalation.

Methylphosphonic acid Eye and skin irritant: toxic by ingestion and inhalation.

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

2-1,ethylnapthalene Irritant to eyes, skin, and respiratory system; toxic by ingestion.

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

Naphthalene Skin and eye irritant; headache; confusion; excitement; malaise:
nausea; abdominal pain; profuse sweating; jaundicr-; hemoglobinuna:

kidney failure; poison by ingestion; toxic by skin contact and
inhalation.

Nitric acid Corrosive to skin, eyes, mucous membranes and teeth; delayed
pulmonary edema; pneumonitis and bronchitis; poison by ingestion; 0
toxic by inhalation and skin contact.

Nitrobenzene Anesthetic; respiratory stimulant; vascular changes; anoxia; irritant to
eyes and skin; anemia; toxic by ingestion, inhalation, and skin
contact.

1,4-Oxathiane Skin and eye irritant; toxic by ingestion and inhalation. 0

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

Phenol Severe eye and skin irritant; corrosion of mucous membranes;
anorexia; weakness; muscle pain; dark urine; cyanosis; ochronosis.
tremors; convulsiols; twitches; poison by ingestion; toxic by
inhalation. 0

2-Propanol Irritant to eyes, nose, throat; drowsiness: dizziness; headache dry
skin; toxic by .nhalation, skin contact; ingestion.

A Jacqbs Engineering Group in,. 0
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Canal Creek Area, APG-EA, Maryland
Groundwater Monitonng Plan, Volume I//

Table 3-2 0
Symptoms and Effects of Groundwater Contaminants (Continued)

CONTAMINANT SYMPTOMS AND EFFECTS

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

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

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

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

Thiodiglycol Skin and eye irritant; toxic by ingestion

2,4,6-TNT Jaundice; cyanosis; sneezing; sore throat; peripheral neuropathy;
muscle pain; dermal sensitizer; anemia; leukocytosis; cardiac
irregularities; toxic by ingestion, inhalation, and skin contact.

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

2,4.5-Tribromophenol Strong eye, skin, and mucous membrane and respiratory system
irritant; poison by ingestion; toxic by inhalation; dermally absorbed.

2,4,6-Tribromophenol Strong eye, skin, and mucous membrane and respiratory system
irritant; poison by ingestion; toxic by inhalation, dermally absorbed.

1,2.3-Trichlorbenzene Skin and eye irritant; toxic by ingestion and inhalation.

1,2,4-Tnchlorbenzene Skin and eye irritant; toxic by ingestion and inhalation.

1,1,1 -Trichloroethane Conjunctivitis; hallucinations; decreased motor activity; euphoria:
irritability; aggression; diarrhea; hypermotility; nausea; proarrhythmic
sensitizer to epinephrine; cardiac arrest; skin and severe eye irritant; 0
toxic by ingestion, skin contact and inhalation.

1,1.2-Trichloroethane Irritant to eyes, nose, skin, and lungs; central nervous system
depressant; narcotic; poison by ingestion; toxic by inhalation and skin
contact; experimental carcinogen.

Tnchloroftuoromethane ronjunctivitis; fibrosing alveolitis; narcosis; anesthetic; liver changes.
poison by inhalation.

IA Jacobs Engineenng Group Inc. IJl Washington Operations HEALTH AND SAFETY PLAN
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Canal Creek Area, APG-EA, Maryland
Groundwater Monitoring Plan, Volume Ill

Table 3-2
Symptoms and Effects of Groundwater Contaminants (Continued)

CONTAMINANT SYMPTOMS ANO EFFECTS

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

Vinyl Chloride Severe irritant to skin, eyes, and mucous membranes; weakness;
abdominal pain; gastrointestinal bleeding; 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.

SJacobs Engineering Group Inc.11 Washington Operations HEALTH AND SAFETY PLAN
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Canal Creek Area, APG-EA, Maryland
Groundwater Monitoring Plan, Volume III

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, 0

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.

0

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 0

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 0

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 I

heat.

Heat Cramps: caused by profuse perspiration with inadequate fluid intake and

chemical replacement (especially electrolytes). Signs: muscle spasms and pain in I

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 I

skin; profuse sweating; dizziness and lassitude.

Jacobs Engineering Group Inc.
Washington Operations HEALTH AND SAFETY PLAN
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Canal Creek Area, APG-EA, Maryland
Groundwater Monitonng Plan, Volume Ill

Heat Stroke: life threatening; the most severe form of heat stress and is life 9

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:

0
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 the 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! ot 1-2 gallons per day. Provide a cool, preferably air
coritioned 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 clIthing and showering. Clothing will be permitted to dry
during rest periods. Persons who notice skin problems should
immediately consult medicdl personnel.

SJacobs Engineering Group Inc.
Washington Operations HEALTH AND SAFETY PLAN
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Canal Creek Area, APG-EA, Maryland
Groundwater Monitonng Plan, Volume Ill

Heat Stress Monitoring

Heat stress monitoring will be initiated when the ambient air temperature reaches
700 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 related 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, Attachment 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 99.60 F, reduce the next work

cycle by 1/3 without changing the length of the rest period.

- If the oral temperature exceeds 99.60 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 100.60 F.

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

SJacobs Engineering Group Inc.
Washington Operations HEALTH AND SAFETY PLAN
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Canal Creek Area, APG-EA, Maryland
A Groundwater Monitoring Plan, Volume III
%J

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;

p
" 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 0

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 symptoms of systemic hypothermia are usually exhibited in five

stages as follows:

1. Shivering; 0

2. Apathy, listlessness, drowsiness, and (sometimes) rapid cooling of the body to
less than 950 F;

3. Unconsciousness, glassy stare, slow pulse, and slow respiratory rate;

4. Freezing of the extremities; and 0

5. Death.

7jj- Jacobs Engineering Group Inc. 0
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Canal Creek Area, APG-EA, Maryland
Groundwater Monitonng Plan, Volume Ill

JEG personnel will watch for signs of frostbite and hypothermia in themselves and other

field team members. If temperatures drop below 200 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 00 F, unless the activity is of an emergency nature. 0

3.3.2 Sharp Objects

Sharp Obiects Avoidance Procedures

Awareness of site surroundings is the best procedure for avoiding sharp objects. To

reduce the risk, steel toe/shank boots will be wom 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.

SJacobs Engineenng Group Inc.
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Figure 3-3 WINDCHILL CHART
S

Actual Thermometer Reading (F)

so 40 30 20 10 0 -10 -20 30 - 40

Wind speed in mph Equivalen Temperature (F)

calm 50 40 30 20 10 0 -10 -20 -30 -40
5 48 37 27 16 6 -5 -15 -26 -36 -4

10 40 28 16 4 -9 -21 -33 -46 -58 -70

15 36 22 9 -5 -78 - 36 -445 -58 -72 -85

20 32 18 4 -10 -25 -39 -53 -67 -82 -96

25 30 16 0 -15 -29 -4 -59 -74 -88 -104

30 28 13 -2 -is -33 -48 -63 -79 -94 -109

35 27 11 -4 -20 -35 -49 -67 -82 -98 -113

40 26 10 -6 -21 -37 -53 -69 -86 -100 -116

Obw 40 mph Little Danger Increasing Danger Great Danger
* (WI/a add aled l (for prapay dalie pusa) (Danger htm freezng of Ww tI
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Canal Creek Area, APG-EA, Maryland
Groundwater Monitonng Plan, Volume Ill

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 9

venom from repeated stings, which can result in anaphylactic reactions. The stinger may

remain in the skin and should 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 p

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. 0

SJacobs Engineering Group Inc.Fill Washington Operatons HEALTH AND SAFETY PLAN
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Canal Creek Area, APG-EA, Maryland
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The illness typically occurs in the summer and is characterized by a slowly expanding red

rash that develops in a few days to a few weeks after the bite of an infected tick. This

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. 6

The most common late symptom of the untreated 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 9

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 southern United States. It is important to note 0

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 0

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:

9
"* Wear TYVEX suits with taped cuffs and sleeves.

"* Wear light colored clothing so ticks can be easily spotted.

"* Wearing tick repellents may be useful.

"• Inspect clothing frequently while in tick habitat.

7j Jacobs Engineering Group Inc.
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Canal Creek Area, APG-EA, Maryland
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First Aid For Tick Bites:

Inspect your head and body thoroughly when you return from the field. Removal 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 medical 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.

J Jacobs Engineenng 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 0

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 purplish during 0

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 9

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 I

advice. If the situation appears to life threatening (onset of anaphylactic reaction), Call

military 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 personnel will exercise caution and maintain alertness to this hazard when in the field.

Jacobs Engineering Group Inc. 6
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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 gloves, 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 pronc 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 should 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 underneath. Watch for swelling. Loosen the band if it
becomes too tight, but do not remove it. Periodically check the pulse in the
extremity beyond the bite to insure that the blood flow has not stopped.

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

Several other factors must be considered in caes 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. If 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.

0 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

snakebite.

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 9

physician.

Jacobs Engineering Group Inc.JE Washington Operations HEALTH AND SAFETY PLAN
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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 0

or skin absorption.

Symptoms of Nerve Agent Exposure:

0
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, convulsions, and respiratory arrest.
b
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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 hypochlonte (household bleach).

"* Monitor victim while awaiting medical support. Upon appearance of
symptoms beyond miosis, administer the two injectors from the Nerve
Agent Antidote Kit, Mark I (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 0

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 Blood Agent Exposure:

The symptoms of moderate exposure include vertigo, nausea, and headache.

followed by convulsions and/or coma. At high concentrations, symptoms include

J Jacobs Engineering Group Inc. 0
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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 painful 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; 0

"* Administer CPR, if udicated. 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.

3.3.7.4 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 blurred vision.

First Aid for Incapacitating Agents: 0

"* 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.

J Jacobs Engineering Group Inc.
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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 Control Agents:

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;

"* 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

Jacobs Engineering Group Inc.FE Washington Operations HEALTH AND SAFETY PLAN
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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 low

concentrationb 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 S

performed, dial military 17 or commercial 676-0960 for medical assistance

3.3.8 Unexploded Ordnance

6 S

It is unlikely that unexploded ordnance (UXO) will be encountered during groundwater

monitoring activities. (Figure 3-4 is a graphic representation of common UXO.) 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 fiold team will dial military 17 or commercial 676- 0

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. Slips, trips and falls may result in

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

J Jacobs Engineenng Group Inc.
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First Aid for Slips, Trips and Falls

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 II 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

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

hazards which would be associated with debris or objects (e.g., drums, pallets, 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

shall not begin until APG personnel remove or restack the objects in a safe manner.

A Jacobs Engineenng Group Inc.
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bleeding. If bleeding does not stop elevate the wound above the heart and I

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. I

Figure 3-4
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3.3.12 Utility Lines

Utility lines both above and below ground may pose a hazard to team
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) B

which would be associated with accidental slips, trips, and/or falls.

" The immediate pe,iod after medium and heavy rain fall is particularly
susceptible to earth movement and slides; greater caution is prudent 0
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. 0

"* 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 0

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 personnel should watch for indications of electrical storms - 0

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 0

approximately 1 mile. If 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

* Jacobs Engineering Group Inc. 0
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instructions. If caught in the open by an electrical storm, all personnel will immediately 9

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. 0

3.4 PHYSICAL (SAFETY) HAZARDS AND CONTROLS

The following are safety hazards both specific to this site and general to most site work. 0

Hazard Engineering or Administrative Controls

Flying debris/objectives Provide shielding and personal protective equipment.
Noise > 85 dBA Noise protection and monitoring required.
Steep terrain/unstable surface Brace and shore equipment.
Build-up of explosive gases Provide 20-lb A,B,C fire extinguisher, ventilation and

monitoring.

Build-up of static electricity No spark sources within 50 feet of an excavation, heavy
equipment or UST removal. Ground as appropriate.

Gas cylinders Make certain gas cylinders are properly anchored and
chained.

9 High pressure hose rupture Check that fittings and pressurized lines are in good p
repair before using. Secure all lines to prevent
whipping.

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

Suspended loads Work not permitted under suspended loads.

Moving vehicles 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 turning radius.

Overhead electrical wires Heavy equipment to remain at least 15 feet from
overhead powerfine for powerlines of 50 kV or less. For
each kV > 50 kV increase distance by 1/2 foot.

Muddy work areas Use wood pallets of similar devices in muddy work
areas.

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

I
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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 I

Sampling and Analysis Plan for the Canal Creek Area details the specific pre-sampling,

sampling and post-sampling activities.

0

0

0

0
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4.0 TRAINING Canal Creek Area, APG-EA, Maryland
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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

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.

Personnel 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 0

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.
0
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5.0 MEDICAL SURVEILLANCE Canal Creek Area, APG-EA, Marnlana
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All personnel shall be included in a hazardous waste workers medical surveillance

program consistent with the regulations 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 0

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 maintained

onsite at all times during the project. The on-site copies shall include the date of the

individual's last exam, a statement certifying the individual medically qualified, and a

physician's signature. The SHSC is responsible for ensuring that all project personnel

have received their annual exam and are currently medically qualified to work on the

project. Additionally, all field personnel will have baseline cholinesterase (Category C)

conducted at Kirk Army Health Clinic, Edgewood Area, Building E41 10.

1Jacobs Engineenng Group Inc.
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6.0 PERSONAL PROTECTIVE EQUIPMENT (PPE) Canal Creek Area, APG-EA, Maryland
Groundwater Monitonng Plan, Volume Ill

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 1c,,u;s are less than the action level sampling

activities may begin. If breathing zone readings P-• sustained above background, the Site

Health and Safety Coordinator may upgrade the levels of protection until air monitonng can

be conducted to identify the contar,.lant(b). Sampling activities may also be suspended in

selected wells until airborne contaminants are identified. Level B respiratory rrotection is

not anticipated during the groundwater sampling project. Table 6-1 summarizes PPE

considerations.

J Jacobs Engineenng Group Inc. 0
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Canal Creek Area, APG-EA, Maryland
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6.2 REASONS TO UPGRADE OR DOWNGRADE LEVEL OF PROTECTION

UPGRADE DOWNGRADE

"* Request of individual performing task. N New information indicating that situation is 0

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.

Jacobs Engmneenng Group Inc.
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7.0 AIR MONITORING Canal Creek Area, APG-EA, Maryland
A Groundwater Monitonng Plan, Volume Ill

7.1 ENVIRONMENTAL ,

7.1.1 Equipment Specifications

Table 7-1 Summarizes specifications for relevant monitoring equipment.

TABLE 7-1

MONITORING EQUIPMENT SPECIFICATIONS

Instrument Tllalk F Action Levels Freuency Calibration

Dust Monitor: All Dust Producing 0-1.0 mg/m
3  

Level D When visible dust Zero Daily Pre
Mini Ram Tasks, except >1.0-8.4 mg/m

3 
= Level C is present in and Post-Use

perimeter, or off >8.4 mg/m
3

1 Stop work; re-evaluate worker's
site activities breathing zone,

and at 15 minute
intervals white
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.
e.g., Photovac Background (BG) Level D the beginning of
Microtip with >BG-5.0 ppmft Level C operations and at
10.6eV lamp >5.0 ppm'r Level B'; use intervals during

colorimetric tubes to sampling
identity contaminants: activities. The
reevaluate and either intervals will be
downgrade: stop work; determined by the
or continue sampling in sampling team or
Level B. when odors are

noticed

SJacobs Engineering Group Inc.
Washington Operations HEALTH AND SAFETY PLAN
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S
TABLE 7-1 (Continued)

MONITORING EQUIPMENT SPECIFICATIONS
S

Inttanment Tasks Acon Lewves Frequency Calibration j
Flame All Tasks Measurements taken in the breathing zone In the employee Daily - Pre and
Ionization breathing zone at Post Use.
Detector (FID): Background (BG) Level D the beginning of
OVA-1 28 or (excluding methane) operations and at
equivalent. >BG-5.0 ppm' Level C intervals during

(excluding methane) sampling
>5.0 ppmao Level 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 All Tasks 0-12.0 ppmb Level D When PID or Pump Calibration:
Tubes: e.g., >12-25 ppmb Level C OVA readings Daily - Pre and
methylene >25-100 ppmý Level B" exceed 5.0 ppm Post Use.
chloride, >100 ppmb Stop work; re-evaluate in the breathing
methane, zone and every
carbon 15 minutes while
tetrachloride readings are 5

sustained.

Colorimetric All Tasks 0-50 ppmo 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 5
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 S
5.0 ppm in the
breathing zone
and every 15
minutes while
readings are
sustained.

D
ab = above background

This HASP must be revised and approved prior to implementation of Level B work.
expl = explosive limit

J E Jacobs Engineering Group Inc. S
Washington Operations HEALTH AND SAFETY PLAN
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Canal Creek Area, APG-EA, Maryland
- Groundwater Sampling and Analysis Plan, Volume Ill
'I

7.1.2 Calibration Specification

Table 7-2 Summarizes calibration specifications for relevant monitoring instruments.

TABLE 7-2

CAUBRATION SPECIRCATIONS

Inebument Gas Span Reeding Method

PID: Microtip, 10.6 eV probe 100 ppm isobutylene 9.8 ± 2.0 55 ppm 1.5 I/m reg T-tubing
0.25 I/m reg direct

tubing

FID: OVA -128 100 ppm methane 3.0 ± 1.5 100 ppm 1.5 I/m reg T- tubing

CGI: MSA 260, 261, 360, or 361 0.75 pentane N/A 50% LEL ± 5 % 1.5 I/m reg direct tubing

LEL

7.e IPERSONAL

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.

*j Jacobs Engineering Group Inc.
Washington Operations HEALTH AND SAFETY PLAN
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8.0 SITE CONTROL Canal Creek Area, APG-EA, Maryland
A$' Groundwater Monitoring Plan, Volume III

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 0

during this site work.

"• Establish onsite communications. These should consist of:

- Line of sight/hand signals,

- Horn, or 0

- Two-way radio or cellular phone

"* Establish offsite communications.

"* Set a wind indicator to readily determine wind direction.

"* Establish and delineate contiguous work zones (exclusion ;EZ], contamination 0
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 0

"• 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. I

"* 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.

"* Personnel shall avoid visibly contaminated areas as much as possible.

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

D
"• SHSC shall establish areas for eating, drinking, smoking. Drinking water and cups

to be supplied in support area.

A Jacobs Engineering Group Inc. p

Washington Operations HEALTH AND SAFETY PLAN
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Canal Creek Area, APG-EA, Maryland
Groundwater Sampling and Analysis Plan, Volume Ill

"* Chemicals brought on site shall be stored in properly labeled containers and where

they are unlikely to be accidentally disturbed.

"* Site work shall be performed during daylight hours only.

* 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 0
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 results 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 9
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 p
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, 0
a determination will be made by the APG POC or his designee regarding handling
and/or disposal of these wastes.

S.Jacobs Engineering Group Inc.
Washington Operations HEALTH AND SAFETY PLAN
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9.0 DECONTAMINATION Canal Creek Area, APG-EA, Maryland
AV Groundwater Monitonng Plan, Volume Ill

%S

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.

"• 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
personnel or supplies must be steam cleaned inside and outside before leaving 0
the CRZ.

9.1.2 Personnel

I

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 ant; C eet-

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

below.

SuJacobs Engineering Group Inc.
Washington Operations HEALTH AND SAFETY PLAN

9-1 September 1993

., rm) nmmm~mmm mmmm N~nm mmmmmmmm mmmn " '}" "* I



Canal Creek Area, APG-EA, Maryland
Groundwater Sampling and Analysis Plan, Volume IlI

Figure 9-1 •

GROUNDWATER SAMPUNG
PERSONNEL DECONTAMINATION PROCEDURE

WELL ZONE*

' I _

Rtat-on I

"LL. ZONE .WITLjOf
v tat -0- 3

31f

file

*These decontamkntion procedures wi be utilized when moving from one well zone to anoth"r within
the exclusion zone.

i• Jacobs Engineering Group Inc.
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Canal Creek Area, APG-EA, Maryland
A Groundwater Sampling and Analysis Plan, Volume Ill

Table 9-1

Decontamination Procedures

Decontamination Station Decontamination Activity

Station 1: Equipment Drop 1. Deposit equipment used on-site (tools, sampling
devices and containers, monitoring instruments)
on plastic drop cloths. 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 2. Scrub outer boots, outer gloves, and splash suit
and Boots with an aqueous solution containing a

nonphosphate detergent. Rinse using copious
amounts of water. Remove tape. 0

Station 3: Remove Outer Boots 3. Remove outer boots and gloves. Deposit in
and Gloves plastic lined container.

Station 4: Change Cartridge or Air 4. If worker leaves exclusion zone to change the
Tank (Level B) 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 5. Boots, chemical-resistant splash suit and outer
Outer Garments garments are removed and deposited in

separate containers lined with plastic.

Station 6: Remove Respirator and 6. Respirator is removed while avoiding touching
Inner Gloves face with inner gloves. Respirator deposited on

plastic sheets and inner gloves into lined

container.

Station 7: Personnel Wash 7. Hands and face are washed thoroughly.
Shower as soon as possible.

J Jacobs Engineenng Group Inc.
Washington Operations HEALTH AND SAFETY PLAN
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Canal Creek Area, APG-EA, Maryland
Groundwater Sampling and Analysis Plan, Volume I/l

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 gallons)

b. Decontamination Solution (Alconox or other 0
nonphosphate detergent)

c. Rinse Water

d. 2-3 Long-handled, Soft-bristled scrub brushes

Station 3: a. Containers (20-30 gallons)

b. Plastic Liners

c. Bench or stools

Station 4: a. Air tanks or masks and cartridges, depending
upon level of protection

b. Tape S

c. 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 0

d. Bench or stools

Station 7: a. Soap and Water

b. Tables

c. Wash basin or bucket 0

A Jacobs Engineenng Group Inc.E Washington Operations HEALTH AND SAFETY PLAN
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10.0 EMERGENCY RESPONSE/CONTINGENCY PLAN Canal Creek Area, APG-EA, Maryland
Groundwater Monitonng Plan, Volume IlI

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. Planning 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 equipment 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.

0 • Inventory and check site emergency equipment and supplies. b

"* 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 located
in the support area.

"* Brief new workers on the emergency response plan. b

10.2 EMERGENCY EQUIPMENT AND SUPPLIES

0 20 pound A:B:C fire extinguisher (or equivalent)

• Industrial first aid kit

0 Stretcher or blanket

--A Jacobs Engineenng Group Inc.
Washington Operations HEALTH AND SAFETY PLAN
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Canal Creek Area, APG-EA, Maryland
Groundwater Sampling and Analysis Plan, Volume IIl

"* Two-way radio(s) or cellular phone

"* Oral thermometer

"* Digital pulse meter

"• CPR masks/shields for certified personnel

0
10.3 EMERGENCY MEDICAL TREATMENT

" SHSC is to assume charge during a medical emergcncy 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. 0

"* SHSC is to write up incident report (per Subsection 10.6) as soon as possible after
occurrence.

iJ1 Jacobs Engineenng Group Inc.AE] Washington Operations HEALTH AND SAFETY PLAN
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Canal Creek Area, APG-EA, Maryland
AW Groundwater Sampling and Analysis Plan. Volume Il/

10.4.1 Evacuation Routes and Assembly Points 0

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

road at the gete.

0
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 0
SITUATIONS CONTACT EDGEWOOD US ARMY CLINIC, BUILDING E4110

PHONE: 17 (MILITARY), 676-0960 (COMMERCIAL)

Location of clinic: Refer to Figure 10-1

10.5 EMERGENCY PL•ZPONSE CONTACTS

* I

10.5.1 Emergency Phone Numbers

Primary Fr "ergency Phone Numbers

Ambulance Military 17, Commercial 676-0960

Hospital Emergency Care 17 or 676-0960

Poison Control Center 17 or 676-0960

Fire 17 or 676-0960

Police 17 or 676-0960

Explosive- Unit 17 or 676-0960

0

* Jacobs Engineenng Group Inc.
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Canal Creek Area, APG-EA, Maryland
Groundwater Sampling and Analysis Plan, Volume Ill

Secondary Emergency Phone Numbers

CHEMTREC 800-424-9300

TSCA Hotline 202-554-1404

CDC 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. 6
Continue to Milton Avenue and turn left to hospital.

Telephone: (410) 877-3700

Travel Time: Approx. 12 minutes

Distance: Approx. 7 miles

uw Jacobs Engineenng Group In, "
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Canal Creek Area, APG-EA, Maryland
Groundwater Sampling and Analysis Plan, Volume Ill

,I

10.6 POST-INCIDENT OR EMERGENCY NOTIFICATIONS AND RECORDKEEPING

e 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 victim ;) 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)
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 also
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 personnel will conduct a follow-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

SJacobs Engineenng Group Inc.
Washington Operations HEALTH AND SAFETY PLAN
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Canal Creek Area, APG-EA, Maryland
Groundwater Sampling and Analysis Plan, Volume Ill

SITE HEALTH AND SAFETY COORDINATOR (SHSC) 9
Name: George Moore
Phone: (202) 789-7290 (Office)

To be determined (Site)
Pager: To be determined

PROJECT PERSONNEL 9
Project Manager (PM)
Name: Francine Gordon
Phone: (202) 789-7290

Task Manager (TM)
Name: Robert Paquette 9
Phone: (202)789-7290
Washington Operations Manager
Name: Sheldon Meyers
Phone: (202) 789-7290

CLIENT CONTACT 9
Name: John Wrobel
Phone: (410) 671-4840/3320
Name: Bob Crouse (Safety)
Phone: (410) 671-3157/3320

J Jacobs Engineering Group Inc.
Washington Operations HEALTH AND SAFETY PLAN
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11.0 HAZARD COMMUNICATION Canal Creek Area, APG-EA, Maryland
- ~Groundwater Monitonng Plan, VolumeIl

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 safelyI
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.

mal Jacobs Engineering Group Inc.
IIf wasthvngton operations HEALTH AND SAFETY PLAN
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Canal Creek Area, APG-EA, Maryland
Groundwater Sampling and Analysis Plan. Volume Il/

APPENDIX A

RECORDKEEPING

JEG recordkeeping requirements will be followed. Jacobs personnel are also required to

maintain logs and reports (e.g., *, iining 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 level(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

Attachment 4 - Daily Site Entry Form

iS

JEJacobs Engineering Group Inc.
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Canal Creek Area, APG-EA, Maryland
N Groundwater Sampling and Analysis Plan, Volume III

APPENDIX 8

ATTACHMENTS TO PLAN

Attachment 1 - Employee Signo;f

Attachment 2 - Form 533 - Record of Haza-dous Waste Field Activity

Attachment 3 - First Aid Registry, Authorization for Medical Treatment and 0
Exposure/Injury Report

Attachment 4 - Daily Site Entry Log

Attachment 5 - Generic :hemical Hazard Profiles

Attachment 6 - Material Safety Data Sheets (MSDSs)* p
Attachment 7 - Heat Stre-1 Mirotoring SOP

Attachment 8 - Manual for Control of Radiation

p

D

S]Jacobs Engineering Group Inc.A Washington Operations HEALTH AND SAFETY PLAN
September 7993
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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 0
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JACOBS ENGINEERING GROUP INC.

(Division)
0S

AUTHORIZATION FOR MEDICAL TREATMENT

TO: Dr. Address: Date

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

(Employee)

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

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 cnargez.

Pat Costamagna, Jacobs Enginnering Group. 251 S. Lake Ave

Pasadena, CA 91101 (813) 578-686b

FOR DOCTOR'S 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 workday
Able to resume restricted duties with the following

limitations:
Unable to return to work, estimated length if

disability:

Return for follow-up visit on (Date)

(Doctor's Signature)



FORM 1-3

JACOBS ENGINEERING GROUP, INC.
EMPLOYEE EXPOSUREJ1NJURY REPORT

Page 1

This form should be completed by the employee. Please return the form to Robin *Ann'
Kring, Health and Safety Coordinator, Jacobs Engineering Group, Inc., 600 Seventeenth
Street, Suite 11 OON, 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:

Lst amount of time lost from work (if any)

Date of Reporting Incident:__

Person to Whom Incident Was Reported:

Weather Condition During Incident: Temperature

Wind Speed & Direction Humidity _

Cloud Cover Clear Precipiation

Matedals Potentially Encountered:

Chemical (Give cemical name or desael:o -liquid, solid, , POr fjm, mist):



FORM 1-3

JACOBS ENGINEERING GROUP, INC.
EMPLOYEE EXPOSURE/INJURY REPORT

Page 2

Radiological:

Other:

Nature of th- Exposure/lnoury:

State the nature of the exposure/injury in detail and list the parts of the body affected.

(Attach extra sheets if needed.)

Was medical care received? Yes [] No []

If so, when?

Where? On-Site Off-Site

By Whom? Name of Paramedic:

Name of Physician:

Other:

If 0ff-Site', name facility (hospital, clinic, etc.):

Length of stay at the facility?

Was the Heath and Safety Mana" contacteO? Yes [ No [ When

Was the Meical Consuftant contacted? Yes [] No [ ]

If so, who was the contact?

ADI

S. . . . . . I n lu I J " u
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FORM 1.3

JACOBS ENGINEERING GROUP, INC.
EMPLOYEE EXPOSUREINJURY REPORT

Page 3

Did the exposure/injury result in permanent disability? Yes (] No [
S

If so, explain:

Has the employee returned to work? Yes [] No []

If so, give date:__

Ust the names of other persons affected during this incident:

List the names of persons who witnessed the exposure/injury incident:

Possible cause of the exposure/iniurv:

What was tVe name and title of the field team leadef or immediate supervisor at the site

of the Icdentl



FORM 1-3

JACOBS ENGINEERING GROUP, INC.
EMPLOYEE EXPOSURE/.NJURY REPORTPage 4

Was the operation being conducted under an established Safety Plan?

Yes ( No ( If yes, attach a copy. In no, 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:

I

What was toe enployee doing when the exposure/injuly occurred? (Descnbe bnefty as Is
"OSIe Reconnanslssaae, Site CategorizatfonV, "Sampflnr, etc.)

• e • ... ... • .. .. • .e •_. ,! ,r



FORM 143

JACOBS ENGINEERING GROUP, INC.
EMPLOYEE EXPOSUREIINJURY 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:

S

Employee's Name (Print or type)

Employef's Signature Date

What corrective action(s) or change to the Site Safety Plan, if any, have been or wil be

taken to aoid recurrence of the exposure or accident?

-

S... Jr_ .. ....... . •• • . . . . • ) J+'• ) S



FORM 1-3

JACOBS ENGINEERING GROUP, INC.
EMPLOYEE EXPOSURE/INJURY REPORT

Page 6

Additional Comments:

Project Manager/Field Team Leader's Name

(Print or type)

S

Project Manager/Field Team Leader's Date
S

Signature

4IS

p'
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JACOD8 ENGINEERIrG GROUP INC. *
AUTO ACCIDENT REPORT

Date of Accident Time of Accident
Location of Accident

Driver of ComDany Vehicle
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 Work
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 Accident -

Description of Damage to Vehicles
Company Vehicle

Other Vehicle

Place Where Damaged Vehicles Can Be Seen

ZniiL" (Explain)

Name of Law Enforcement Body Investigating Accident
Name, Address & Phone No. of Witnesses___

Signature Date

Job Name: Job Number:

S.... _9 • •• + . •ID , ,



2.4 VEHICLE ACCIDENTS

2.4.1 Rep2tuing

"o An Auto Accident Form (Appendix 2-7) shall be
kept in all Company vehicles utilized for offsite
service.

"O 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.

2.4.2 Recuirements

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

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

4 2.4.3 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

I,
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ATTACHMENT 5

GENERIC CHEMICAL HAZARD PROFILES S
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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. If 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 cylinder.

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 include

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 chloride, 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-flammable, although the liquid forms are moderately

to highly volatile, Picric acid when dry and perchloric 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.

0 21 0



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, typically including though not limited to:

ammonia, carbon dioxide, carbon disulfide, hydrogen chloride, hydrogen fluoride, hydrogen

cyanide, hydrogen sulfide, methane, vinyl chloride, vinyl fluoride, vinyl chloride. These

gases are flammable and extremely volatile. Some, such as hydrogen sulfide, are heavier

than air and settle in low lying places.

The primary routes of entry into the body are via inhalation and skin absorption. Symptoms

of exposure include light headedness, giddiness, nausea, headache, numb extremities,

dermatitis, los 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 huhwan carcinogen) copper, nickel, silver, tin and zinc

compounds. Petroleum based products, such as lubricants, and especially leaded

gasolines, contain 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 0

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

IS



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

hydrocarbon materials generally contain metal contaminants also; refer to the Metals profile.

Lubricants and waste oils are slightly to highly volatile and flammable. Obviously, fuels and I

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, xylenes, 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. I

SOLVENTS (HALOGENATED)

Halogenated solvents are hydrocarbon compounds that also have halogen molecules such

as chlorine, bromine, and fluorine. Generally halogenated solvents re moderately to highly I

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*,

chloroform*, methylene chloride*, methyl chloroform (1,1 -trichloroethane),

tetrachloroethylene* (perchloroethylene), and trichloroethylene. Substances followed 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, nauseavomiting, disorientation,

confusion, and poor equilibrium. High level or chronic exposures can cause damage to the p

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, methyl ethyl ketone (MEK), toluene, xylenes; and alkyl acetates, acrylates,

and alcohols. These substances are slightly to highly volatile and are moderately to highly

flammable.

ACC1I155 PAGE 03 OF 08
ANHYDROUS: 100 MG RINEEO EYE-RABBIT MILO,



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 0

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

9
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ACC213iJ PAGE 01 OF OQ

O **SODIUM HYDROXIDE, DRY SOLID, FLAKE, BE
**SODIUM HYDROXIDE, DRY SOLID, FLAKE, BE
**SODIUM HYDROXIDE, DRY SOLID, FLAKE, BE

* MATERIAL SAFETY DATA SHEET

FISHER SCIENTIFIC EMERGENCY NL'mBER. (2011 7Q6-710C•
• CHEMICAL DIVISION CHEMTRE( :--T-T.,4rCE (8(0) 424-9300

I REAGENT LANE
FAIR LAWN Ni 07410
ý201) 796-7100
THIS INFORMATION IS BELIEVED TO BE ACCURATE AND REPRESEHTS THE PEE'
INFORMATION CURRENTLY AVAILABLE TO US. HOWEVER, WE MAKE NO WARRANTY GF
MERCHANTABILITY OR AN' OTHER WARRANTY, EXPRESS OR IMPL:ED, WgThi RES-ý-T -F

• SUCH INFORMATION, ANI WE ASSUME NO LIABILIrT NESULTING PO :F L' F wSEK
SHOLD MAýE THEIR O0, INVEST

TGATIONS T' £ETERýI4E Tic __ .
INFORMATION FOR THEIR PARTICULAR PURPOSES.

--- - - - - --- L-- -- - -- •

w- -T.AN'C-

- --' - ,.

qS.AFITE; r Sn• L~mH[,-OI1E, S -"- 4;'525 LUN IS'3 S
• 5-18 IS-,:• -:O S-n1: 'Pr":"'' A

-HEMICAL FApM -

0 R' rANI 5C E

p EO S

0-

A -L',ULA ) .;:E1-HT -C tA.:: I5i '-) -

"F: h PA't'
6

,C Ar_ - i EAUST'~ K42 .... ;it> ". '-.:T

* COMPONENTS_'-L~ @['-'x:; AK 'C"TAMI1A'"

•"•C A:-K 1510-73-C' S
;'•"• OT'cR CONTArKNArT[S N.'•1.'

• EXPOSULRE "-ItmT-

USOIUM HYDROXIDE.
M C M. OShA CEILING
MG -ACGIH CEILING
MG./M NIOSH RECOmENDED CEILING S

2 * MG/M3 IFG MAK TWA (TOTAL DUST;;
4 MG/M3 DFG MAK 5 MINUTE PEAR, MOMENTARY VALUE, S TIMES.,SHIFT

MEASUREMENT METHOD: PARTICULATE FILTER: HYDROCHLORIC ACID; TITRATION;
(NIOSH VOL. III t 7401, ALKALINE DUSTS).

.tjC.

-c .A .. , . . -,..:
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ACC21300 PAGE 02 OF 09
1000 POUNDS CERCLA SECTION 103 REPORTABLE QUANTITY

.*OSHA LIMITS ADOPTED JANUARY 19, 1989 ARE SUBJECT TO THE DECISION OF THE
IITH CIRCUIT COURT OF APPEALS (AFL-CIO V, OSHA) AS OF JULY 7, 1992.*,

SPHYSICAL DATA

DESCRIPTION:, ODORLESS. WHITE OR OFF-{JHITE HYGROSCOPIC SOLID.

B-'L>6 1OINT: 254 F (1390 C: M. =IN- POINT 604 F (318 C)

S•FEiL GRAVITY. 2.130 VAPOR PRESSURE. 100 M•,HG @ 1111 C

cH: 14 3 5% SOLUTION SOLUBILITY IN WATER: 111 X

_LVENT SOLUBILITY: SOLUBLE IN ALCOHOL GLYCEROL, INSOLUBLE ACETONE, ETHER.

F! PN72 E.r'LCSU-N OATA

R EE CSIN HAA.O

OS

L--f...l I-IES UCSE WATER LZF.A - . .L .R R, E' A FV.

E; T I TN TN
* .-, Ic 'W , T,

*' ]'. - FTjr Pr .- AN ] I nbT RISK. A F p C0'2>2

OF 'NT IN - LAMES UNTIL WEL_ ATEP FiT E]I - TT-V-r -u;";"''RE'SE :ESFON'-E MU!2EEB7LK,
'T -:._S.i H - WJJ E rUt V,

, i - PEOP TYPE OF pIW E "F wA;!;E T :E A7E; 1, NLIAITi -; in;
•:...,-. ... :RF;"_..i AS FAR A ,2>:-:'E z¶ ;--:L

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

'* _F , F TR.ANSF'ORTATIlON HAZARD CLASSI''- ?TI> . ?-CFR 17-.1,1;
D P •lySvE M.TEFIAL

E . OF TRA'-PC.;FT TIO LAN!_4 IK ......-Q,_ j'-:Q7F; 17 AK S

MLE OF TRANSPORTATION 440KA:]'33 REUIREMENTS-, 4-CFR73,245E'
* MCEPTlUJtS. 49-CFR 173.244

F!NAL ý',i -" ON HAZAPDOUS MATERI-ALS RE'...ULATi.N, (H; 4 YR ;'R
`&%ET NL.OE;ES HM-181. HM-ISIA. Hv-ISIB. HM-181C. HM-IBID AND HM-204.

*b EFFECIIVE DATE OCTOBER 1, 199i. HOWEVER, COMPLIANCE WITH THE REGULATIONS I:

I- '

ACC11155 PAGE 07 OF OFMATERIAL INTO CLEAN, DRY CONTAINER AND OVER. MM COTAINERS FROM SPILLI- ARFA, FflR iARGFR SP c ST 0IKEq FAR AgRAD iF SPILL rFlQ IATRR IqSPl•SAi if EEP



ACC21300 PAGE 03 OF 09
AUTHORIZED ON AND AFTER JANUARY 1, 1991, (55 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. (56 FR 47158, 09/18/91)

U,S. DEPARTMENT OF TRANSPORTATION SHIPPING NAME-ID NUMBER, 49 CFR 172.101:
SODIUM HYDROXIDE, SOLID-UN 1823

fe U.S. DEPARTMENT OF TRANSPOTTION HAZARD CLASS OR DIVISION, 49 CFR 1"7.101:
S - CORROSIVE MATERIAL

U S. DEPARTMENT OF TRANSPORTATION PACKING GROUF 4Q _;' I:2-.
* PG II

U S. DEPARTMENT OF TRAN.FLuATION LABELING REQUIREMENTS, 4¢ CF; 172.101
AND SUBPART E: ,* '::RPOS'YE

01-. [iEPARTMENT OF TNS-uj, • lT JN PACKA.INO A& IAT:r.
."EPTI"_NS: 4Q IFR 173.j 54

L' PAC k C-TN 4' F; 1- 3 24 0,

"" - - - .---- ------- - - ---

*TJX-LL

,'L. H DROAIDE.
*;.,TAT7ON DATAý j50' •U 4 -'tG AT!N-RA K.'EE 7. E'2-4r755 4 S

* ,) UG. '4 HOURS EDE-RASL T A E,5 RJ .L i G,24 HOURS E:E-RABBIT SEVERE: 40. U:

z.-ABBI'T MIL3, 1 MG!L"0 ' Q•IN , uE E'E-C- 'BIT SEyPE: l. :z 2 HOURS
E E-mul,4EY VE .

- LMYEAT ý , -'VL-;' ,D'ljAT'

- Au: •',!1 13 )AL-;AýS' iT- .T - MG'KG 'PAL-EAT -DV .-AN iA .:t:.._SL::

. ,' 40 mGuK I',.Ht,±TaN.,-HOUsE F-:, :LT'-?NIC :.TA '
G..EN 7TATS. NONE

V .A 1 7._ z : : ,O.: C IT, L E V E L . T O X I ii " U L, E : ' N ,T Q, E ; A T E 2_ T : < 0: s• L'L 7 Tr .t-•._ -Fr-E ETE T < ,:4 A.> . .L

S" "•' "----5E! PINR , yC . K FEUPNS ITH c'RE- ":-: S c& . E -c

HEALH C-CT.S ANn FIRS AID S

L / : :_:. K: .. ... •
-:c ,_"-6V 25:.L' ". Z• ,! 'E HA',ERJU- U',.: E O• • A.T

* LCuTre;lORE- EFFEOTS ;UcE To .N.ALATION OF 7'- 0' '•l.:T MýA )AR, --RPO
MLD IRRITATION OF THE 'OSE Al _' ,'G.'.3 >'- SEARS E r 5 EPENZ• :NG-

'HE •-9E7r or ExHE F .jE LOW RIODNLCRNT
•ATION- 'A. -uSE r.L'COL.-- J_ .E,5;4

'['''ITATN WITH SORE Tlr"!'AT. 'UGHHG. A; >SPNEA >70- ExPCSOLRES iýA: 5
S RESULT IN DESTRUCTION OF mUruO', MEmERANES AN, IELAIE[, FULMONAR! EDEMA

.-'

Au.

~0



ACC:I300 PAGE 04 OF QQ

OR PNEUMONITIS. SHOCK MAY OCCUR. 
IA

b CHRONIC EXPOSURE- PROLONGEO EXPOSURES TO NIGH CONCENTRATIONS OF DUSTS OR
MISTS MAY CAUSE DISCOMFORT AND ULCERATION OF THE NASAL PASSAGES, REPEATED
EXPOSURES OF 5000 MBIL WERE HARMLESS TO RATS, BUT 10,000 MG/L LED TO
NERVOUSNESS, SORE EYES, DIARRHEA ANO RETARDED GROWTH, RATS EXPOSED

* .20 MINUTES,/nMy TO UNMEASURED CONCENIRATIONS OF SODIUM HYDROXIDE AEROSOLS
SUFFERED PULMONARY DAMAGE AFTER 2-3 MONTHS. DEATH OCCURRED IN 2 OF 10 RATS
EXPOSED TO AN AEROSOL OF 40% AQUEOUS SODIUM HYDROXIDE FOR 30 MINUTES,
TWICE A WEEK FOR 3 WEEKS HISTOPATHOLOGICAL EXAMINATION SHOWE[ MOETzY 0

* NORMAL LUNG TISSUE WITH FOCI OF ENLAPLCE A ,'EOLA, SEP TAE EMFHTSEHA
BRONCHIAL JLCERATION A ENL--AGE LY M AE'4'N r,'A _ S: AN7TDEMIOLOG: STULr OF 2 1 WCORkER' ý I'L,ALL' r St-u,.
FOR 30 YEARS OR MORE FOUNI, NO C.` N N -ANt INLREAS _ IN :,', _:T ,

* RELATION TO DURATION OR INTENSITY OU UCH XPLDL"%

FIRST AID- REMOVE FROM EXPOSURE AREA TO FRESH 41P 'T!A T TELY IF 6- E N> S
HAS STOPPED. JIVE ARTIFICIAL RESPIPA'U3N MA N AN '4' AND EL .SV* PFE• *QZ ANDn A[.'IN!ER L) Ixf.EN IF AHCLA _:- %PEN -

AN' ET " M;'-r''rAL't? A'N I '. '
SE•JL;B PERR;-, EL[' UtIL lEE' FERSINNEL .. " ,t:-. ;-•N A-A'. HE-T - l

• , . -i S

b -L ' : . ' - •: i ; ' -._ E - -, E - • .."- " '

NN

* ., C2. 4._ -) N - L%. r[ .;.Z ; '. [;. '-. T " r, N'c - Eu 'i N N1" ,

, . • ,_ . . .. . .. . . . . .. .. . .. .L . .R N '.. ,. . '.'

A-a

*- :N T--

91 'N 1 'Lr

:,t A WI • f -'" - " • [T -C • : , , j';'.] L ¾-.M -, -£., : ; h : ,
" ") WItL_- T c'L 'AL_.jT N 7' -- MINUTELS

* L'I COL T"
r-M - 3t. H LIUL NS ," ;, H' y -!-T-EN -ý,N

A4JTE EJ½ , L 'INC . MX' 'CNITM C C[ ,''' , A'' '' , , LS

* CON UNCT' "L AND _,NEAL EPIT IHEL UUm 'ORNEAL I-'I_-.iA' M.P.EL EEriA

jS
-o!4. Lt. ..

'.;1C. . ,A •,

**~* * t ~t*j itt~f.;ji

0 0 0 0 0 0 0



ACC:1300 PAGE 05 OF 09
AND ULCERATION. AFTER 7 TO 13 DAYS EITHER GRADUAL RECOVERY BEGINS OR THERE

* IS PwOGRESS:ON OF ULCERATION AND CORNEAL OPACIFICATION. COMPLICATIONS OF
SEVERE EYE BURNS ARE SýmBLEFHARON WITH OVERGROWTH OF THE CORNEA BY A
VASCULARIZED ME.BRANE, PROGRESSIVE OR RECURRENT CORNEAL ULCERATION AND
PERMANENT CORNEAL OPACIFICATION, BLINDNESS MAY OCCUR

* CHRONIC EXfOSURE- EFFECTS ARE DEPENDENT UPON CONCENTRATION AND DURATION
OF EXPOSURE "WINJUNCTIVITIS OR EFFECTS SIMILAR TO THOSE FOR ACUTE EXPOSURE
MAY OCCUR

* FIRS Al',- ,MSH EYES IMOEDIA TEA 2:- LWGGE AMOUNTS D ýAE OCA3,SDNAm

LIFT Nu UPPER AND LOWER AS. UN
T

IX Nb EVICENCE CF ý HHA. ROEMI&- A"lII
-H--T I- MINUTES' R'INUlE W•7:VNK- WITH NORAt" ,-S'.NE $Ne0 '6r C

,F'ETu NED TO NORMýAL m2- ,, MNL'K SyER 1 _-'It : ,--N..H..c Ut"
M C, TAL ATTENt4IN I MME i2S

NGES T I,,:,- i LIUm HYD;OXIOE
ICS •,PO, ýE TOXIC

~C~ E CX1LA

SL " - - - -- - -
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ACIDS: MAY REACT VIOLENTLY

* ACROLEIN: MAY RESULT IN AN EXTREMELY VIOLENT POLYMERIZATION
ACRYLONITRILE: MAY CAUSE VIOLENT POLYMERIZATION,
ALLYL ALCOHOL + BEN2ENE SULFONYL CHLORIDE: POSSIBLE EXPLOSION HAZARD.
ALLtL CHLORIDE. HYDROLYZES.

* -ALUMINUM. VIGOROUS REACTION.
ALUMINUM, ARSENIC TRIOXIDE, SODIUM ARSENATE MAI GENERATE FLAMMABLE H"DPO5_EN

GAS.
AhmMONIA 4 SILVER N1l RATE PRKI1PITrS:ON GFEýL7Y SILVER N:TRIDE m~

N Tm TI¶N' TkUT``LW , LRE A rnORM
7

H O; EAPLOJSI. M ti
* qt M.'M'i POSSIBLE EXPLOSION IF NOT S'TIRR'ED C0NTINOU'SLI.

C H1,1 I 'N TRIRLUuIRIDE MAY CAUSE VIOLENT REACUO
CHLOROFORM + METHYL ALCOHOL. ExOTHPý,MK PEACT ION

E, M>>G IN A CLOE: OTIE ASE N~AFI --

- N I .i 
t

T:-

LN c

L T I FIR AND EýFL3'SU , HA

J.1

'--pr---:'EAL§ AN --A

!, H J RGANu AC 3, 'HE DRY S" A L "S

C P- M AN Ax-,.
'C! !EN P0Z 5L

TS

.70

,24A0

S I0S0



PRESSURE.
ORGAUC PEROXIDESi INCOMPATIBLE. q
PENTOL (3MTY--E7 -- N10L. POSSIBLE EXPLOSION.PHISPHORUS: MAY FORM MIXED PHOSPHINES UHICH M•Y IGNITE SPONIMEDUSLY IN AIR.
PHOSPHORUS PENTOXIDE: MAY REACT VIOLENTLY WHEN HEATED.
PLASTICS: MY BE ATTACKED,
B-PROPIOLACTONE. MIXING IN A CLOSED CONTAINER CAUSES AN INCREASE IN

1IEMPERATURE AND PRESSURE.
PROPYLENE OXIDE: IGNITION OR EXPLOSION MAY OCCUR.

O RUBBER: MAY BE ATTACKED
SODIUM TETRAHYDROPORATE DRY MIXTJRES WITH SODIUM HYDROYIDE CONTAINING

15-40X OF TETRAHYDFR0E RA'E .I'ERATE H',ROGEN EXPLOSIVELY AT 2K-',:
SULFURIC ACID MAINL. I A _LC%.- CJ3NTA'N;; cAUSES AN INCR:-cs , :':

AND PRESSURE
1,2.4,5-TETRACHLORCSENZENE VIOLENT REACT: LN
TETRACHLOQOB ,,i7ENE + METH!,. ALCOHOL. PF.. ..-T - EXF'LC. N
TETRACHLOROETHYLENE: POSSIELE EXPLOSION,
TETRAHYDROFURAN cS-NRIO"'' EXPLOSIONS CAN "JC:_;
.IN. EVOLJT:,N r H,'I n ,SAS tH' -A' Ri :,1 E VLOSIUE " -,S',,II-TICH•CEHAN:L xPLOSION •q [C/'

JINC ~~- .L-T Ai: • ,_•.:-.•7:
* - h L f ....

- - - --- - - -- --- --

* -:J- [O. -' .. _ -.'•T:. RE "- _ -AT: -:.;RTh -'U SN•u 2i¶::3.L:-N
T M. 1j . H;- I-jEI T E

,0

a, -N

7 :-- L Z. L L .- t2 ::-

S -'C, 4-SF

;.-•'*': ,~

N s-'-- . A-j ..-
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* CONDITION. 'J AVOID

NAY BURN BUT DOES NOT IGNITE READILY. FLAMMABLE, POISONOUS GASES MAY
ACCUMULATE IN TANKS AND HOPPER CARS. MAY IGNITE COMBUSTIBLES (WOOD, PAPER,

. OIL, ETC.),

SPILL AND LEAK PROCEDURES

OSIL SPILL.
DID HOLDING AREA SUCH AS LAGOON, POND OR PT Fnc. ,QOAINMENT

* USE PROTECTIVE COVER SUCH AS A PLASTIC SHEET TO PREVENT MATERIAL FPRum
DISSOLVING IN FIRE EXTINGUISHING WATER OR RAIN.

WATER -FILL:
* ADD SUITABLE ACENT TO NEUTRAL7:E 3CILLED MAT'FI; T

"Lt L, ONAL ; FILL
L NL TOl CH S-ILED r•TrRIAL STO' LEAk . z - TI OZT 7-

S . L T4C T' SA: .,. Cc; %- 7 MATERIAL AND PLACE -'>
T TN: Q' -K: ~AKtA

'-.4" ... , --- 0, - . .. , , -

L '-

Jýi -LPFINl "E!tN D:4k A :a T

3 LA E S'R' -- <' MATELR H-•" ,';FTELE .•4ATITY •FOP •12
UT T A MN L T- ;' RP.T;TE T THE L ,I,- r N' , TTEF

'L TmE •oTAT SL.H, F. -U COMM,--u:4 CFR 35 .,) IF THE PLEASE OF J
T-, L NLNER CERCLA SEnI-Thlr 10-. THE NA-iN: EONSE

* L.ENTER MLST PE NUOl'ir'ED !hMEC-TETW' Y AT BC", 424-078- OR ,9 42`-T675 IN THE
r V 'T R 1TA t ý• A ,',HN N [I TN D A EAO 0 4I F 0 . .--- _

0 7LVE EQL PW'.NT

''NT.T 0ON S
E k '- 4 A 1_ E ", CE R EL L >T:C r,

T I ;c2NL '4 -'A F rimtENOAVC NE
THE J.. S . TH ANT - - N N -j PO9,E .L!CE TO

H 17m i ' HA--,', ' T4' j.;- 7EPARTMENT UP
E.%• R 2',] C FR 1'7;'1b .•U Fr R T

c F --- - -- ; PT
.4L • 'P'T- T- U A: ' TION LEVELS OL;CI S

'N £ý RK W ALE, r7T NOT EEED THE T':F' ST•, OF THE RESPIRATOR AN.
* N> -T Iti_.:.A THE TyrcE -.-; -7.ig--uATI;NAFETY AND

.H AND ThE Ip'tNL SA;E AN HEALTH A•:NISTPA':,N *O S"
'- rfl' M"i:0IDE;:

r.-':M- ANi PO'EPE[ A K-ý'P'INO P 4SPI :-'; WITH . D-.T AND M_ T VZLTEF
ANY SUPLIE,-AI , ESzI;AT0R OPE;UTE: N: A CONTINUOUS FLOW MODE,

* I MG/MI- ANY EELF-CC.NTAINE, BREATHING AP4AATLS WITH A FULL FACEPIECE.

L

4 b....- • ...
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ANY SUPPLIED-AIR RESPIRATOR WITH A FULL FACEPIECE,
ANY AIR-PURIFYING FULL FACEPIECE RESPIRATOR WITH A HIGH

EFFICIENCY PARTICULATE FILTER.

250 MG/m3- ANY SUPPLIED-AIR RESPIRATOR WITH A FULL FACEPIECE AND OPERATED IN
A PRESSURE-DEMAND OR OTHER POSITIVE PRESSURE MODE,

ESCAPE- ANY AIR-PURIFYING FULL FACEPIECE RESPIRATOR WITH A HIGH
EFFICIENCY PARTICULATE FILTER. •

ANY APPROPRIATE ESCAPE-TYPE SELF-CONTAINED BREATHING APPARATUS

FOR FIREFISHTING AND OTHER "Afj'EL E :IA I.'LPS T_ :FE - HEALTH &•-:Noi 7:,i:

ANi SELF-CONTAINED EREATH~r.. E:-'4T T$A' k:-' • j 2EKCF .N
* OPERATED IN A PRESSURE-OEPAND' C•EiOT-R ?OS:T'.-PRESSUFE nCOE.

ANY SUPPLIED-AIR RESPIRATOR THAT HAS A FUL- FACEPIECE AND IS OPE;ATEO ', S
PRESSURE-DEMANO OR OTHER POSITIVE-PRE -LPE I'Z s Or.I1.AN. UP- ArW
AUJILIARY SELF-CONTAINED P;EATHIN5 AFPARATUS n ---- ----------MAA2

OR OTHEQ POSITIVE-PRES3U'RE MCDE

CLO'THING :
* ~ ;7 M NC % E ;;g'g ¶~ -

'c"E.NT ZyPC'SS: 13, -T V-*

-4. -St...-

rE P TIETION-
":M.%LOEE M.'zT UEA•PLA S~-P;]'. ;, DuST-RESI¶T4'A --- ~ --77
FACESHIEL, TO PREVENT CONTi.T WITH MIHS SUBST_'A -

O Et(ER•ENCr •;,'.H FACLITLTE-

UHEPRE THERE IS- ANT POEE'iSIL_ 7",-' ý Cf, 4

EXPC'SED TO -HIS SUBSTANCE "½E EM,'LcR "-LDE: :-'TE
1  

'yr .A- - TAIN
AN' [CENCH :HOUER U'7 I, TL NATr ,-' Ff4LK'.-N L'S

",Ir .HO R I _E :. EN0 FIC NC .

-,, - NTNL INFnRMATMON-
-... . M - r -~r L - - I- I .-

SNO', _l u.RREN LV AVAILAtLE -- .u OwE .' , ,--\ T
I- 0E,,Am ,E LI • O ANe :, " i ,.;•,;;,4 - L• .E _: R ; c,: :-' _I , .: T T-

OUCH !NFORPATIJN, AND WE AS'SUE <_- LT.LIT7 FE:--TIN'; Z TIM _s ,E
S -cH D MA. THEIR CUN IN'ESTAT:>S TO AETE HTNE HL -J:T.. ::' OF THE
O !NF:•ATIO FOR THEIR PARTI.cLz•; " -ES.

0 "

@S

,'4- ••,".:<. .•

L • @ • • h •.

9'l
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* **HYDPOCHLORIC ACID, CONCENTRATED (36-37
-.HYDROCHLORIC ACID, CONCENTRATED (36-37
-*HYDROCHLORIC ACID, CONCENTRATED (36-37

* - MATERIAL SAFETY DATA SHEET
-------------------------------------------------------------------------------

FISHER SCIENTIFIC EMERGENCY NUMBER' (201' 79o-1100
* CHEMICAL IVISION CHEMTREC ASSSITAf&CE. (800) 424'1930'

I REAGENT LANE
A9iR LAWN NJ -)410

:1,7?6-2100

THIS INFORNArION IS BELIEVED TO EE ACýUPATE AN[ REF;ES:EýTS THE BEST
* INFR~ATON CSREND A'AiLALE T US.HOWEV'ER. WE MAKE No WARRANTY O

mERCHANTABILITY, ANi OTHER WARRANTI EAFRE-S b; IAzIE UIT RE9T2
* - CM INF"CRMATICN .' SI U2L ME N 'A T R Er- U ITS JL fr

-I. T--, 7 T . - -

hI - -J

;4S~S

44 - ml A - ý - - '4

½ 'CL L-M I

* ~ t4

0-

*0 FP t rA0 OHAr, L1N

* PPML 7, 'uN.-itN ,N 0NLkXEk W

IOLrN CH LuTORAP~r HYFOCH VL.K AID:. '`70,ACD)

50POUD SAR SE CTOIN 20CE HESODILNNNINATIY(GS

RPM ~1'M-;'(JSH FCOMENIS C~LJ0

-4S

JS
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5000 POUND SARA SECTION 304 REPORTABLE QUANTITY (GAS)

* 000 POUNDS CERCLA SECTION 103 REPORTABLE QUANTITY (LIQUID)
SUBJECT TO SARA SECTION 313 ANNUAL TOXIC CHEMICAL RELEASE REPORTING

* PHYSICAL DATA

DESCRIPTION: COLORLESS OR SLIGHTLY YELLOW FUMING LIQUID WITH A PUNGENT

003 OD E:2lN~ F::NT :3-`4 F .~t C) E-EIIIC GmwRAVT;I.

VAPOR PRE:,SLRE. NOT AVAILABLE PH: '.. N.

* c 5LUST7I T IN ýJATER SOLUBLE VAPOR CEN:'

FIRE AND EXFLCiIDr - T

4EUL[LIPLr IL HA G UHH S -

aw 'iFRO- - SrTt_

0 0

* Cr 1~j 0, WhTCF .'44 h e < OS 5 E

TN - '.~~~N -~ Y' K - Oh' t

.% .~ -.. .- o......



U

ANIHYDROUS: 100 MG RINSED EYE-RABBIT MILD. 1C115 PGE0*F0
0 HYDROCHLORIC ACID: 5 MG/130 SECONDS RINSED EYE-RABBIT MILD.
TOXICITY DATA;

HYDROGEN CHLORIDE (ANHYDROUS GAS); 4701 PPM'/30 MINUTES INHALATION-RAT LC5O;
2644 PPM/SO MINUTES INHALATION-MOUSE LC5O.

* MONOJ4YDRATE; NO DATA AVAILABLE.
DIHYDRATE: NO DATA AVAILABLE,
TRIHYDRATE; NO DATA AVAILABLE.
HEXAHYDRATE; NO DATA AVAILABLE.

* HTDROOEN CH'LORIDE (AE';O150 : 56o,ý FPPM3 MINUTES INHALAT:ON-;AT 250 214
PPM/3D MINUTES iNHMLTION MOUSE C%

HTIRrOCHLORIJ- ACID 1,1;C pCMJ m~NUTEZ INHh MATIr4HN&U'N LCLO 2Cr 1)_ C-
MINUTES I NWALATION HUMAN LLLO; 3124 PPM.' HOUR

* INHALATION-RAI LL'C, 1108 PPF', I NUUj INHALATION-MO'JSE LOcO,
4413 PPM/3D MINUTES INHALATICN RABBIT CO;u 4413 PPM-I'2,' h.INUTES
INHALATION GUINEA K!G LCLO; 90" Mi-k ORAL-RABBIT LIS"', .144ý_ MG'. K-F
IN T RA.PER I T ýNEL - MIlTE fC( 9' Pb , 1MG GUNREPORTED-MAN LDLO. ML'TAIEN

ElFF I'q T NHAL,.II4 T~N r LF 'I-

E T, T~' -TN

---- A----- --- ------ -----~ - ----------IN----., '1 ,- - -

t M L-~~ Li PAmuU 4 t FiLE-tL

JjT;-2 B-- T4 T

N7~~ ~ ~ r,ý' ý--- --L LL DI ýPN]_C 4i

VU" THE- AND MtN A C.

N -rL-iP ŽrHLCPI AFB NCý

*H H~i I

1 -KB '~I': L c N r
"i 4K- -'L : 1!~'N -N _-- -t- N~ 1--t" F S

* ~ ~ L r ;LL4 - Y~A L A L'RfN PE'IUdEPK 'T

T P. 4

E N Cý ME- ýS

0~ L 0 0.



COMPRESSED GAS MAY CAUSE FROSTBITE. AC15 AE0 F0

CHRONIC EXPOSURE- REPEATED OR PROLONGED CONTACT WITH VAPORS OR DILUTESOLUTIONS MAY CAUSE DERMATITIS. PHOTOSENSITIZATION MAY OCCUR.
FIRST AID- REMOVE CONTAMINATED CLOTHING AND SHOES IMMEDIATELY. WASH AFFECTED
eAREA WITH SOAP OR MILD DETERGENT AND LARGE AMOUNTS OF WATER UNTIL NO

- EVIDENCE OF CHEMICAL REMAINS (AT LEAST 1-0MINUTES). IN CASE OF CHEMICAL
BURNS. COVER AREA WITH STERILE, DRY DRESSING. BANDAGE SECURELY, BUT NOT
TOO TIGHTLY. GET MEDICAL ATTENTION IMMEIIATELY,

SEYE CONTACT,

HIRCE CHOLO'RIE (HYIROCHIL>K,_ AC7.:
?~' -. ACUTE EXPOSURE- CONTACT MV; CAS EE ;TT IJ U~<NCY

-rS CORNEAL NECROSIS AND BURNS WIýjT H IMPAIRME& Srj -;AE~t LC!`ý 0: 1 A
* . 4 DROP OF HYDROCHLORIC ACID SPLASHED IN THE EYE AND IMMEJAC r : ED C

<at HAS PRODUCED A WHITE COAGLLATIT ., T HE J4'EAL AIN jýO NY --

r4~1  t%$':i~~ ~ PITHEKA_. TOIAL EXP3EJ T6TALNSS U

""coLL LH' c ' N Or 'Hc __NE.

2.ý 7

P FLL

EVi 0 . ,rIC mm -- " -

-- - -T -Ji-- 1EA Tt' N~r -- ýc5

0 Ir<- 7-tJ~~ 3~ r'LN 2 :- T EE 3 L AT:

rr TAE: vruN C-E _IUHP TOAE EN

tn
LL: r ;

T1 * NcuE I. Ti H4 AX TREA L! ZU - 1i 1.1 _St 7 4.- 7

- 0

RON
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REACTflJITY:
REACTS EXOTHERMICALLY WITH WATER OF STEAM TO PRODUCE TOXIC AND CORROSIVE

* FUMES, -

INCOMPATIBILITIES:p
HYDROGEN CHLORIDE (HYDROCHLORIC ACID):

* ACETIC ANHYDRIDE: VIOLENT REACTION.
ALCOHOLIC HYDROGEN CYANIDE: EXPLOSIVE REACTION,
ALUMINUM: EXPLOSION.
ALUMINUM-TITANIUM ALLOYS: IGNITES OR INCANDESCES WHEN HEATEE

* --AMINOETHANOL. VIOLENT REACTION.
AMMONIUM HYDROXIDE97: VIOLENT REACTION.
BASES: VIOLENT REACTION.
EPASS. CORRPS-EZZ?

"* ;i,'E: CORRODES.
-m LARET DEE RE97 - 4TH T>LELN

SI' "¶HYICHLCRITE, 'ONITUN~i

1:iN ~4ID, TF

-:j. *ý - 1 E ; r- A~K S'DC EE SG.

- ± REUILIL PRODUCLS A SjPON TrNrOUS.LY rgLAMAM'EýLE GAS
-' 7R 1SU L FA T E 10L 'T RFE<O10N A T 12 5

A TYLI DES. U'LP CNT REi~- Up
tiTnD SEVERE. F WI1H E''O LU71ON CRF FLA-MM.,SLE HYDROGEN' :3.;

- IOLEN. QgPrFl

x AT-' N1! -N7E _N -

1 .-~ V I'L T R E.-: N
L A Ir[.E~ R OArýING2 ATT-K

- , c~NA. : NGp E IOPL T N Ai", Z
*f~ 4'N . 1 ENT RýAr Ifn

- TTN7TL- -4

tROU 0 PD F* L OS~ 1 r EI EF.C'TI10.
T:UC E Q k FL VEi-470 "Tý'l RELEASE_ OF T95;IC H•DROG,,EN HLQ

- - *. * -' ~N'jjM TE TAq.T IC C' OE N rN'

* EM  -VIOLE3 KAT2

'nEOIML DECOMPOSITION MA! RELEA'SE CORR'DK:.'E HýDROG3EN CHLORIDE.

0 LvMEC, .TION:
Pf" YtERIZATION HA NCI1 PEEN REPORTED Tý', oj-icu,1 :JNDER NORrMAL

.. E¶-cMW7E _HIND PRSSRES. L

EMP - 0E PRESH cg

I. 'If

I'0
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* STORAGE AND DISPOSAL

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

* ENVIRONMENTAL PROTECTIGN AGENCY.

**STORPAGE ** I
PROTECT AGAINST PHYSICAL AAE STORE IN COOL. WELL-VENTILATES, PLACE.

SEPARATED FROM ALL OXIDIZING MAlE;IAC tNFPA ;-. HAROOUC CHEMICALS 'A';,

STORE AWAY FROM INCOmPATIB'zE SuESTANCE'S

raS

DIPOQSAL ?; j ACCO~RDrUANC w[TH STANDARDS APK;RLEb o M E 'EcRATORS (

*O~ -E[Y CCLA ISECTION I 'OLE QUANTITY.

- 0.N

L: S:PILL
HOLDtNG A PEA SUCH PALYD~N& ý .

O'K FLOW C- PLLED 'MATERIAL J'N C ~ AS3 RFAMJ KU

* LtREHAE CEMN P'_ 4ELE

* ~ ~ ~ ~ ~ ~ --- -- -------- --2~L L ~ JC~s:~E

R AIED "I~EL %4,O~ LSEN DISPOSA

4 SL

NE. TRAuCCE 2:TH '-I:'PA A.SLTDLMY K-E iETN CR ED

*MTINA iLL
NOT T;Q'-CH S:;;IE' !ATE;TIAL BrO LE>7 IF TOY 24 DOITTHOVU RIB: rR'

zilLL SPILLS, TAKE UP WITH SýAND OP OTHER ASSOREEN? MATERIAL N1PLACE )T
* N'tAINERS ;r-, LATER LI`SFOS,-L. P5SMALL_ DRY SPILLS-. WITH 'LLEAN SHOVEL 4C

'-a S
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MATERIAL INTO CLEAN, DRY CONTAINER AND COVER. MOVE CONTAINERS FROM SPILL

* AREA. FOR LARGER SPILLS, DIKE FAR AHEAD OF SPILL FOR LATER DISPOSAL, KEEP
UNNECESSARY PEOPLE AUAY. ISOLATE HAZARD AREA AND DENY ENTRY.

REPORTABLE QUANTITY (RQ): 5000 POUNDS
* IHE SUPERFUNO 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 (40 CFR 355.40). IF THE RELEASE OF
*THIS SUBSTANCE IS REPORTABLE UNDER CERCLA SECTION 103 THE NATIONAL RESPONSE
CENTER MUST BE NOTIFIED IMMEDIATELY AT ýSCO) 424-53C2 OR (2021 42o-2ý IN TH-
METROPOLITAN WASHINOTON, D.C, AREA i40 CUR 302 -

------------------------------------------------------------
PROTECTIVE EQUIPMENT

.',NT:LATON
L 4,;* ' - _ ' -'IAT'-N S'-'i MEET T ;. HE. E'-' - ;

.4 

&_1?iATOR

rD _ý T NC -di 4 't. -

:4'N

4 V - 3)i -EN CHLmR.

,Pv- Aw ZU : tIS-AIR RE' F'RAOP
AN :LF-,NTVNFD £EREATHINL A ;_A TUS,
* S HEM:,_AL CAM;THIDGE REbPR.'T-5 CT I LAIl'm ,, -

KT : 1N HTPOCHL .R. A-id,

SANY P•1C" '-:E RE:.PIRATR WT'H A FUL ½rý" E-£

., -'L 4 , 1 I -R,•-4 . -- R U -ITH Cl PON ; i3,T N T ;Ti

I F.. FJLL Ft--r'-rCE REcP.;ATiR LGAS Ak T
< - F R-N------ k------rp .J'' S -. ;Tr ,

:-7' ,:-•F-- r'm F .f i- MU ak•ONTE' AH• GA5 CANISTER,

- FP'CO' ATE ESCAPE-T'PE SELF-CONTAINED BREATHING APPAPATL_:I

S..NANL.O EATH.NG )PPAFATUa THAT HAS A FULL FACEPIECE AND :S
* FA 'iN A r-_c':d --[. F-SIT! lE-r9E.w33lRE MODE

N ;D LL A1R RELPIRATOR THAT Hg: H F.JLL rACEPrECE AND IS CPERATEI IN
- D-EMAN OR OTHER COJEITIQE-F -,RE MOL"E IN COLEI0ATIO½ - 4

AUy ILJ ELF-CC NTAINE0 BREATHING AFRARA;US OPERATED IN FRESSJE_-,HEAmNi

SS

4-*. , ...: ..r.A..

, ".g,- 'is .*.

• • :" •;•'. r".-,:

",,4.'i'"0 . " . S ,S.

..,I. • .



ACCI115S PAGE 08 OF 08 4
OR OTHER POSITIVE-PRESSURE NODE.

CLOTHING:

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

•GLOVES :

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

0

EiE PROTECTION:EIPL&.rE I" QEA$ F SH-PRUOr OR OJST-E'ESTANT SAPETi GOGC-LES A A,
FACESHIELO TO F'REENT CONTACT WITH THIS SUBSTANCE.

EMERGENCi w;SH FACILITIES.
UHERE THERE !" AN4' &'SSIBILITY THAT AN EEL2K : ;YE,; 0,o SZIN NAT EE
ExpOSE'] T5 m-:, '5UBSTANCE, THE EMPLOYER ,HOULI PRP,-vIlE AN EE ,ASH FIQNTSN

''ED F .-.HER IENT'W' T rT

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

I.. 'FC,: .' A, wE A.urE RI•A$IUT 'ES~t7A2 r-' .%
-- ?LN 'ESTATI.NS TO CETEfmINE ._T- EUITT; :

Z'•FC ,AT'_- , R THEIR PARTICULAR PU'POSES.

I !m , HEALTH AND THE MINE SAFETYAND HEALTH ADMINISTRATION ,NIOSH-MSM . i



ACC12385 PAGE 01 OF 06

**L-ASCORBIC ACID**
**L-ASCORBIC ACID****L-ASCORBIC ACID0**,

* - MATERIAL SAFETY DATA SHEET

FISHER SCIENTIFIC EMERGENCY NUMBER: (201) 796-7100
* CHEMICAL DIVISION CHEMTREC ASSISTANCE: (800) 424-93),:

I REAGENT LANE
FAIR LAWN NJ 07410
-1) 7?`-7100

THIS INFORMATION IS BELIEVED TO BE ACCURATE AND REPRESENTS THE BEST
INFORMATION CURRENTLY AVAILABLE TO US. HOWEVER. WE MAKE NO WARRANTY F
MERCHANTABILITY OR ANY OTHER WARRANTY, EXFPESS OR IMIEL, u:TH RESECT S-

C CH INFORMATION, ANO WE ASSUME NO LIABILITY RESJL7:,q . -Rum !T_- UT  Lr17-:j
SHOULD MAKE THEIR :WN :NVESTIGATIONS TO THE'M .....
IN;rORMATYOW FO, 'HEIR PA4T1CULAR PLUFISEz1

T *,SSTAN::. .... &T' . ' ..

t E"i ••Z A E T' I CLE ._;.' ",ý :;N .EMo,: .AI." -,2 ' IT L '- "7•:-,-3:II:AC9' CTEM!CLAN; L-'+~)-AS• AC~o iD, L-LTXuASCOR35> AS:5
: i S EIC; Z_ , S _

* ThEM:C.AL ~FAMILY

E½4 L TY

":.:LE UL ~ L - t-•L'A :,- :--:

I c"-' A-' '; E7• ' I
_.• ::"',A.:-] HEALTH=- -':= RE,,....'.v:T ,. .EUzS.....

.E YA R.AT £ 'C -4A H-EAL .i= --- ------ITY-

.7.•ONE i A:J.5T ,i-f-
---- - -- - - - - - -- - - - - -- - - - - -$- - - --- - - - -- - - - -- - -- -

:'.,•,• '.: TH *O"T•INAN2S. NONE

K ._,E 0 ,-!;E LImITS .,EVELHEI BY OS ACh OR NIOSH

• "HXICAL 2ATA

DESCRIPTION. ODOrLESS. WHITE TO SLIGHTLI !ELLO, ¾;STARLS PFLATES _ 1
i • NEEDLES) GR POWDER WITH A MILD ACIDIC TASTE; GRA.1uALLT DARKENS 1-N LQO'SURE'

•i ~ ~~~T3 LIGHT. MELTING POINT: -74-378 F !',-92C? SOImE C m OS IO

• SPECIFIC GRAVIT,- 1.65 PH!' 3 @'0.5% SOLUTION SOLUBILITY IN WATER,,.3

, 7i

'l - • , *

.. ,./,,•.-4-r-.,..:: -. x ,,•. ,

0X0 0 • 0 p .. 0.4

I4
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SOLVENT SOLUBILITY: SLIGHTLY SOLUBLE IN ALCOHOL, INSOLUBLE IN ETHER,

*CHLORFORN, BENZENE, PETROLEUM ETHER, OILS AND FATS, FAT SOLVENTS------------------------------ ---- ------ ------------------1 '
FIRE AND EXPLOSION DATA

FIRE ARiD EXPLOSION HAZARD:
SLIGHT FIRE HAZARD WHEN EXPOSED TO HEAT OR FLAME.

* DUST-AIR MIXTURES MAY IGNITE OR EXPLODE.

UPPER EXPLOSIVE LIMfIT: 10 OITT? ýMINIIMUM'

* LOWER EXPLOSIVE LIMIT. 20 G/FT? OPTIMi-l'

AUTOIGNITION TEMP.: 1220 F (660 C)

* r!ý;FIGGHTING MDA
2; HE~ICA CE~r C'DE WATER ;P.;41 J- rýLILAP t

'- r--.F 6 5

* lu ... - J-p. ,~,#:

--- ------ -- -- -- -- -- --- -- 0- - -- - -- - -- - - - - -- - -- - -- - -- - - - -

7 L

L H'' -- MAN IL- L

LLHQý0GENAEE ',EFICVNCYP~t~ ~ '
us ~ ~ At .rE NttLN':F; 'D;E WITt ........

50 AT K
-- - K T KI§.wTHM JTO\ HAVE BEEN MAIE ca

THE PLACENTA AýNL EE :>22020E 11N BREAST MILK

dd.

&
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* ~HEALTH EFFECTS AND FIRST AID I
INHALATION;
1-ASCORBIC ACID:
* ACUTE EXPOSURE- INHALATION MAY CAUSE MILD MUCOUS MEMBRANE IRRITATION,

COUGHING AND CHEST DISCOMFORT.
CHRONIC EXPOSURE- NO DATA AVAILABLE.

*FIRST AID- REMOVE FROM EXPOSURE AREA TO FRESH AIR IMMEDIATELY. IF BREATHING
HAS STOPPED, PERFORM ARTIFICIAL RESPIRATION REEF PERSON WARM A42 A' REV
TREAT SYMPTOMATICALLY AND SUPPORTIYELr . SET MEDICAL ATTENTION InM.E2IATEL1

0 SQIN LBTACT :
L-ASCORBIC ACID;

ACUTE EXPOSURE- CONTACT MAY CAUSE MILE, IRRI TATIONf
* HRONTCE YPO'SURE- NO DATA AVAILABLE,

b"R 9 Aý REMOVE C-rNTAmINATEL CLOTHI NG "NE %OE S InM~iEDT-LI zHACTV
AREA WITH SOAP OR MILD DETERG-ENT AND LARGE AMOUNTS CF wATER ',NTIL t!J
* 'y~l~N - CHEILA~REMAINS, ýAPP;0Iý-EzY 15>MINJ!TES; U E:

TT LL NC 7 H'I
T
T NC INVPHa G

v- ,rRP X
T
MATE' Y l .u rNTES uE ME n__L AT cNT1SN IM:;EY

a- .at

- NE;t'r STOMA>'- FL- r REP zVClD UFH 4S HEIN-- BOD FOPMA'jN,ý4
NHIGH <--_ J Ar iNu 1'r L haDN HEMOYIý b N

OJPR- H -r HAV'E IlN JMEL! 40 LGm DMO M0'17 I

PA .4 F :47c WIT C'ý IOý -ý l PE.'E 3,"-
S 'T E' 1: 4, TF

T 3 7 L! U. ID N E I~ S E A F J .; EuL t'% '. k"' iA- tEe'ý

TN CE;M VITIAMiN EL -" L'l -V Lt -'
u~~~NGN ;R N - N fr-I i-I lV SE-MM

ViýL t i N REBOUND C~' IN -, .- a HC~~
r wýV TPJ H' 'i [; 1t 'ENkH 't YuAN N ' RT

-_AV. VITAaMIN C. EnJ frLTtN INý, -'MN mV3 ILI AND N L- R t '- a
4" E' LARG EFFECTS -IN TH; N;Wt PN AaNc- Z E

'LRTILITY HAVE BEEN &cPORiDý .-LeM NCES-:TjV rLRIM PREcNANc)' INu E
o P A,', A , TS ,

r'R-7 4D ITI- UNLTR v E T~gT E~ý ,Cav *P 4 'MEN' E' u ; g
Tc LAVERS'E EFNLL S OCCUR, REMTS, PM

t
'jr

t
' :A'' AND :LERUR TEL AV%

0 GE :DT',A:ATTETION

ORS
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ANTIDOTE;I
NO SPECIFIC ANTIDOTE. TREAT SYMPTOMATICALLY AN~D SUPPORTIVELY.

* --A-T-----

REACTIVITYITY

STARI- UNDER NORMAL TEMPERATURES AND PRESSUREZ>

:NOOW.ATI6ILITIES
A L-ASCORBIC ACIDý

ACID) (STRONG) . INCOMPATBLEL.

ALUMINUM: SOLUTIONS MAY RELEASE EXPLOSIVE HYDROGEN GAS.
.OPPER: OXIDES VITAMIN C RAPIDLY.

* -- N.SOLUTIONS MAY RELEASE EXPLOSIVE HYDROGEN GAB-
* 'IJ7pRp (VTRONG2;' FIRE AND EXPLOSION HAZARD,

*l . N -O-, U 3 N mAl RELEASE EXPLOSIVEH''2E S

1 TAJOIN

CL TEm:B:r TE IA
-jCDCIv -. , -, Mý) - - AE

---- ---- ---- ---- ---- --- --- - - - - - - -- - - - - - ------------------ -

-. *.¼4l Z -. E u -H

- - '5- . .. . . .~ .,, . .-

7 . -' 4!(-;p'24, -ZE -". MX'N -E~:

.......... *. .... .........

* Au hit~,¾ 7"2I~EK RECLAMATIOIN
Pf 0I NO T LC -LE) '%4TEKL TOCE SEUNCE >

k."S

W-vS

S
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* PROTECTIVE EQUIPMENT

VENTILATION:
PROVIDE LOCAL EvHAUST VENTILATION. VENTILATION EQUIPMENT MUST BE EXPLOSION

* PRQDF

RESPIRATOR:
THE FOLLOWING RESPIRATORS ARE RECOMMENDED BASED ON INFORMATION FOUND IN THE V

PHYSICAL DATA, TCXICITt AND HEALTH EFFECTS SECUONS. T4Er ARE RAN-ED !NORDER FROM MINIpium TO MAxIMUiM RESPIRATORY PFROTECTIO'N.
THE SPECIFIC RESPIRATOR SELECTED MUST BE BASED ON CONTAMINATION LEVELS FOL4D

SIN THE UORk PLACE mUST BE BASEL ON THE SPECIFIC OPE;ATION. MUST NOT Ett-CEET
* THE WORKING LIMITS OF THE RESPIRATOR ANO MUST BE JCNTLY AFPROVED EV THE

NATIONAL INSTITUTE FOR OCCUPATIONAL SAFETI AND HEAzTH ANC THE MINE SAFETU
AND HEALTH ADMINISTRATION ýNIGSH-MSHA.,

SA �At t A TO-) PSS AT ,R.

*.-LPPQI~~N275FT7;LI-IA 2H~FC2;N>PA;"TTCULATE FIL Z,0

'. - N'S AN." I -- -- -EATELT oAi-GEROLS ; HEALTH CO-T1

A•, ~ ~ ~ _- -CrT!,E ý BFET•Z.j- APFp,;ATUS THAT HA:• A UL- Fý-- EC N:I
• ';FE-AE' N .SS'E OE'A• OR OTHER r-',.:IT-•,'L .;E :• E • Z

TN . .. L'- - ..

4, -ý .H T:~ 'N:N.

'N, -,'PP, -T-- 'T ( : :; H T HA; A FULL : ,E Z :i •' : O• R ' : :

I; THER ý!LI-,-P -- : D r 'E,

'.,)- 7- ... "-. . _--- -' -•-,- .-- ---- - -
------EN-T : .,------ -------------

S -. -E.

.:0 : TA TANE ;F-.NGAEAATI

TIE EEONTATCT WITH TH ' T AA TL E C

pr E; A w-S) R-EMN OROHRFHTQEPES~ OE
Z*E,-'N: E' m AS2H 'E '-E : rEc:TI- P;.•rc:"c •:i. T " I- -E L IT. H -,NS

E: E-POCED TO TH IS SA'STLN-E.. THE AM P;LAE' l F; ' -'Ov- - ; r; E :E - : '

ETH't C T>, :,OD NC E E ME

mm. q

"L, L,. .L" '<.L.."-

7-" •••
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AUTHORI7ED - FISHER SCIENTIFIC, INC.
CREATION DATE: 12/21/84 REVISION DATE: 0'/19/92

* -ADDITIONAL INFORMATION-
THIS INFORMATION IS BELIEVED TO BE ACCURATE ANI' REPRESENTS THE BEST

INFORMATION CURRENTLY AVAILABLE TO US, HOWEV.ER WE MAKE NO WARRAN~r OF

MERCHANTABILITY OR ANY OTHER UARRANTh, EXPRESS OR IMFLIEI DIHRSETT

SC H !NFOFATION. AvS WE ASSUME NO L IAS>: iT, 1 ' 5UL TING FP"' -3 !E
SHULD P44E rfrE:k OUtN INVESTIG^70N3T DETý~ ET ST~>o

INFORMATION FOR THEIR PARTICULL;iR PL'RP0OSEc

-o0
vS

0C150 PCE0 F1
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**2-PROPANOL** j
**2-PROPANOL**
**2-PROPANOL**

C) - MATERIAL SAFETY DATA SHEET-------- -- -- ----------- ------ ------
FISHER SCIENTIFIC EMERGENCY NUMBER: (201) 796-7100

'>CHEMICAL DIVISION CHEMTREC ASSISTANCE: (800) 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
MERCHANTABILITY OR ANY OTHER WARRANTY EXPRESS OR IMPLIED 4 ITH RESPEC-T TO I
S UCH INF1RM4ATION, AND WE ASSUME NO LIABILITY RESULTING FROM ITS USS . E FERE
:HOLI D MA&E THEIR OWN INqVESTIGAT'Ctf. TO DETERMINE THE SuS>OF THE
,HF VtATX'N FOlR THEIR PARTICULAR Fug;Onrk

I.S U T A ' -DL-ý O

'T~~f. 'U'H(4U ~LUTOSOL.LR. 'i-XANL 7
4 'uSOLVE A'ANTINE: ISOPROPYL A Jh9NLL ALCO'LL; I S H.OHW NO4~~
-E' PRLP" 'U OHOL. PRO; Sz-TCC 4q,)O05 UN 121;.l'
441j: P,47 A417: PA4.-. A419; 0.43-2 ý451 A515. AS'A451SR A41kck;
A42 P; A464: A516; C-3H80;

CHEMTCAL Fi M',
w.OPOXYL. ALIPHATIC

iOlECS FORmLLA: 0:-HG-ul

KERL 7 TN7- 'SCALE 9-; ELHS F7R'-r REACTIvITI:O RERcS'TErC;rrO
r;F RATIGS S CALE 0-4,.- H E AL TAt FI7 ECT

COýMPONENTS AND CCNTArINAT

COMPONEI4T:C-0P QLPCE4 IO

C. ECNAMNNS NONE

EXPOSURE LIMITS,
ISOP RO0PTIL ALCOhOL ISOPPOPANOL: -RNL
4,00 P'Pm ?93 MG;,M31 OSHA TWA, 500 PPM (1C13 MGflIS) CSHA STEL

490PPM233Mi'3/MS: CCI TWA, 5101) PPM '1220 GMOM? AOGIH STEL
400% PPM '8MO>NIOSH RECOrrnEKEE TWA.

ALCOH0LSS10

.3k1

ACC16550 PAGE 06 OF 13 I
-------------------------------------------------------------------------
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(7 SUBJECT TO SARA SECTION 313 ANNUAL TOXIC CHEMICAL RELEASE REPORTING

(ONLY PERSONS UGO MANUFACTURE BY THE STRONG ACID PROCESS ARE SUBJECT,
- SUPPLIER NOTIFICATION NOT REQUIRED.)

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

PHYSICAL DATA

DESCRIPTION: TRANSPARENT, COLORLESS, MOBILE LIQUID WITH A CHARACTER!',"S1 MILD

ALCOHOLIC ODOR AND A SLIGHTLY BITTER TASTE. BOILING POINT: 180 F (82 C)

MELTING POINT: -129 F (-89 C) SPECIFIC GRAVITY; 0.785 VCLATILITY: i'20

vAPOFR PRESSuRE 42, MMHG @ 23.6 C EVAFORATION ;ATE kEB:JDL ACETATE=:, 2.5-1 U !L T -INLO "10 .... ,-7

"LUBILIT1 IN WATER: SOLUBLE 22'.KR THRE:HOLD: 50 F', .,P £ENEIT 2.

" : 'T, S-LJ_' LE IN E'- .,<L • -" ".. , -
-NIENE; N.::• INI SALT SOLUTTi-iNS

FIRE AND rPLUSIjN 3ATA

FIRE AND EZxPLOSICN HAZARD:
DANGEROUS FIRE HAZARD WHEN EXPOSEE, TO HEAT OR FLAmE.

VAPORS ARE HEAVIERq THAN AlP AN, MAY TRAV'EL A COrnSIDERAELE DISTANCE TO A SOURKE
- OF IGNIT:ON AND FLASH BACK.

Q P-tIP Mt TU APj_- ARE P fLC'SII A2OVE FLASH POINT.

'- FLASH PK I 1NT•. f 12 1_ 0CC2 UPPER EXPLOSIVE LIMIT, 1227• L DI C

:'We. E'?LOSI.E ! -T 2 AC A iUCITlNO TEMP ,- F , '

FLAMrm SA IT- CLA7S,OSHA) I B

K7REFIGKTING mEZIA'
DRi C4HEMrIý, CAPSONt DflOE •lE ,ATER SP0A* OR ALCOHOL-RESISTANT FOAM

A'O EMEPOE-tCY RESPONSE GUIDEBOOK. DOT P S800,5c .

FOR LAI':F FIRE S. USE ?TEj SF;'r: FOG OP ALCN":IL-Rr.ESITANT 7OA
19,9 EEPGENCO ;ESPONSE GUIIEE&OY, DOT P 5800.5.>

ALOOM}L FOAM
32-F4 12,M, FIRE HAZARD PROPERTIES OF FLAMMABLE LIDUXS[,S, GASES.. AND VOLATILE

FI REF iGHT INO :
MOVE CONTAINER FROM FIRE AREA IF fOul ,AN DO IT wITHOUT RISk A": I COOLING I
UATER TO SI0ES OF CONTAINERS THAT ARE EXPOSED TO FLAMES UNTIL WELL AFTER FIRE
IS OUT. STAY AWAT FROM ENDS OF TANKS. FOR MASSIVE FIRE IN CARGO AREA, USE

~I'

* S

4CC16550 I AOE D 0 O Ir i
COAL: -EXPLOSIVE -MIXTURE, .
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UNMANNED HE S •OLDER OR MONITOR NOZZLES; IF THIS IS IMPOSSIBLE, WITHDRAW FROM
AREA AND LET FIRE BURN. WITHDRAW IMMEDIATELY IN CASE OF RISING SOUND FROM
VENTING SAFETY DEVICE OR ANY DISCOLORATION OF TANK DUE TO FIRE. ISOLATE FOR
1/2 MILE IN ALL DIRECTIONS IF TANK, RAIL CAR OR TANK TRUCK IS INVOLVED IN FIRE
(1990 EMERGENCY RESPONSE GUIOEBOOK, DOT P 5800.5, GUIDE PAGE 26).

EXTINGUISH ONLY IF FLOW CAN BE STOPPED; USE WATER IN FLOODING AM(UNTS 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

C VAPORS, KEEP UPWIND.

WATEk MAY BE INEFFECTIVE (NF;A 3'5m, FIRE HACAr, FRrPERTIES OF F.ApMABLE
LIQUIDS, GACES, AND VOLATILE SOLIDS, 1991)

TRANSPORTATION DATA

DEPARTMENT OF TRANSPORTATION HAZARD .LA53,IFIC-TOt 4-LFc,
FLAMMAELE LIQUID

[DEPAýTME,. OF TK'N'P,'TATITfN LAEC-LTNK AcaE'ENT: '-- ,: ,
SUBPART E;

FLAM4._EE L&I,

-4':F "r Ti ''.•" '." 7;,'ZN'l:Q;;'AY
T

S. CF. . ..-. ! -; 
T 

rr •F, ' .:- :, ... 2- ;L " . '-.

•',.-, ... - .: -.: -F E -AU ; -. i- :, . -

7 C- 1-4 7

TH, - r ANUý.-' j

INHALAT:'rt HA4,SI , ',, a4. E'Tl,-._- _ THE
FaTIYE [: -'T FC HA'ARD ulyiMUNTCATION REQUIREILEN 0 EXTENEL T

T S, 7PD7MEN1I OF TRAN rOR TijN CHPIfjNG N'AME U ý -- - -

A:3 ,] ; Z- - -
-FLA-,-2L L iU 7

. C O--_ • T PO L 7w-

.AFOU ATA 7P,1r, L L

.S. DEPARTMENT SF TRANSPORTA':' ,SDANT1TY LIM.T..,.S. 4'-' -R
;•':'-E<,•; •II•A 1;O RAILCAI, 5

CARGO AIFýF-.F~T 0'9L't r .' Lp

,-1. T I. G :'. ""1 . ,
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Q,. TOXICITY

[SOPROPYL ALCOHOL (ISOPROPANOL; 24PROPANOL):
nIRTTATION DATA: 500 MG SKIN-RABBIT MILD; 100 MG/EYE-RABBIT SEVERE; 10 MG

-OEYE-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 L050' 5272 MG/KG ORAL-MANS
LDLO; 14,432 MG/KG ORAL-MAN TOLO: 3570 MG./KG OPAL HUMAN LOLO, 223 MG/KGO ORAL-HUMAN TOLO; 5045 MG/KG ORAL-RAT L050; 3600 MG/KG ORAL MOUSE LL'O;
641-' MG/L OA-RABBIT L051' 153" MG/KG ORAL-DO'_ LI' tA
SUBCUTANEOUS-MAMMAL LOLO; 6GM/KG SUBCUTANEOUS-MOIUSELDJGLOlS' MGiKG

* .'-*INTRAVENOUS -RAT LCS'C; 1509 MG' -G , >1 NRAYENOL'i-MOnE LI J MG k
* .c' INTRAVENOUS-RABBIT L350; LTJ3 MO,KG INTRAVENOUS-LAT 0 0O 1024 MG, KG

INTRAVENOUS-DOG LOLO, 2735 MG/KG INTRAPERITONEAL-PAT LD'e0 4471 MG/ KG
INTRAPERITONEAL-MOUSE L050: 667 MG1KG INTPAPERIUONtAL-Rý,SIT L950;

25CMG,/KG INTPAPERITOHEAL-GUINEA PIG, LDSO; 3444 MG su
INTPRAPER!ITONEA.L-HAMST7ER U 'ýt'J' eK IG U DEPOPTEu -# ?- , -. TAGENI7
DATA, RI1;C ;L REPRO-""L

:ACA~Ir-uN 3'5TTU3 : HUMAN rJAOE' UHTE EV1DEN-EA -iIMA 1NI-E E. ýL-N

R 'RE RS jED 7,; - ),
4

'Jh' -

THE S5 R-4i3 Jrr 15 J5 PRIZ'.: T - - - - -

SLS itN N -L -S

4001>' 'NAL C.A.T- PuiTNT±ATEr -HE "FrtCuT OF -IZ_ C 3"lEN,;

HEALUTH EFFE11S AfDCTR-T

INHrLMTION:
:z'R- P r'CHC' IT 0PRUP- ' -P ýANflL

~' ~ HU MA N S IJi-1E F E'- I 4' F, 4
1 

0C -l' 3.L
-_iClN u 'Hr- NOS ;11 -i T s' Z -m HE:;os * "

A uTAII14 *N ACUTE Iý&- N `HE ' ENUTH !A -IM 'E ýL CVrnh

4 'M '- L I II1ELP L-2 L *-1 pY' PO
Z-F- E 4 CC'z:L EF-'4 ESA

rn Liý E 3UPW- MICE '_1bECE TtL 1 7 ~ !J-;' - MI

An s_,r HuJ'sz~ 'GM UK4W THEY HIVD E2'n ' AT R W; - n-
NAb-C7L -DBd' S'UT sup/Dy RE,'ýRF'1-%E FATTY CINC~ T" VE E ~ HE

". C, < 0 AI CM 7 T '"-UE E 'N '- 'S - -T T- ,'
N
11
-"'frL'-, KEMO V Nt' SEE ~t_'-u I Nh.1 THERE

HAI SV1c.N At4 lrCE;E Ei NV'-EC OF uF ANCER OF THE FARAý-tZZL 3AýUbES
PND TN18 TEr~N ' HE MANUFACTURE OF IbU"R'';, AL' ' ,1

O Y Ey STPOG '-__D FROE:t - iNV` UINb THE FORMATIO luN ý
1T IS NOT Lr WHICH .ET~E A'RE RESPONSIF LE

F:PST A:ý r ,ýi ,E Fkui EXPOuURE AF, 'G FRESH AIR1.4T~rITATEL BREAHT H T NG
O) AA -DA T FPFED PE RFO RM A R TiF'ICLAL RERI RAT ION. KEE P PE RSON WA RM AND AT REST .

SACC16550 PAGE 09 OF 13

PHOSPHORUS TRICHLORIDE: EXPLOSIVE REACTION. I
-UY-AIf ?rArm Awn coiiiratr Ar~n- POSSIBLE EXPLOSIVE REACTION.
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EVEN IF DELAYED. DO NOT ATTEMPT EMESIS IF RESPIRATION IS DEPRESSED.

(% MAINTAIN BLOOD PRESSURE. TREATMENT SHOULD BE ADMINISTERED BY QUALIFIED
MEDICAL PERSONNEL (DREISBACH, HWNDBOOK OF POISONING, 12TH ED.). GET MEDICAL

C ANTIDOTE:
NO SPECIFIC ANTIDOTE, TREAT SYMPTOMATICALLY AND SUPPORTIVELY.

O REACTIVITY

REACTIVITý:
ISOPROFPL ALCOHOL (ISOPROPANOL; 2-PROPANOL):

O STABLE UNDER NORMAL TEMPERATURES AND PRESSURES. MAY SLOWLY PEROXIDISE ON
EXPOSURE TO AIR UNDER NORMAL STORAGE CONDITIONS. AN EXPLOSION HAZARD mAT
EXIST IF THE SUBSTANCE IS DISTILLED OR ALLOWED TO EVAPORATE TO DRYNESS.

C !INi"CmrOTI&BLITIES:
iLKLF"L ALCOHCL (ISOPROPANOL: 2-PROFANOL):

ICI•S: I< 0rmziTIBLE.
CIGS AIHYDRIDES. INCOMPATIBLE

PT '•L -uTIR N IS EYOThT"ER"C ý

E." TO E T; - E...% T- -T-• , -- ---

_7_-:) RATE VI T N AT AT iENT T rJT
ý' .. _" '_7: . ' -

( '-.N]E -- MU ;4-OU• F'MT511E V I'.,RiTITCA Ow EKfPOS~iU W: A¼'

4 "R--,D PEROXIDE FOt¼T'VN -F tXPLC'OVE COmFCUND.
,LT'J •. y 

T
N EASES T PfrBSIBILITY OF PEROxiDTICIN.

7 FO TR N1TP rETHANE:EH E DEo.L,ES LIBERATING HEAT AND POSSIBLp
L OL D 7,NC

_LEj! ]E PErA URE ANý PRESb.rRE TNCREASE IN CLOSED CONTAINER.
OxIDI ERS .ST'RKNGuJ FIRE AND ExPL01ION HAZARD,

.A' T• . F X l A TT O uO -~F O ':.U RE T O L IG H T , R ET LY L TS IN • ,I T J u > :1
n fOfJ.ESV PCTENTIALLY E.•;FzOSIVE HYDROGEN PEROXIDE.

..RE.E.E . P IRO SAL-- MAý EXPFL DE
L . i: SE ATTACkED.

:N-SUT.•i-EiENV::,1%I. K~- ' ;1 TTACP.ED.
iT .4. PTr4'E 3SOLPURKý ECE;T: E~cI.

-E. M: _' PI L ...1J .__
27 _N PC A_ :T 1 ON.

T)-EPT: PECOmO£1TION PRODUCTS MAy INCLUDE T70CIC OXIDES JF CAR:ION

.-P:,'_S > TLCR;_iZATION HAS NOT BEEN REPORTED TO OCCLU u.ER NPRmAL

:LPT<EtATiPES AND PRESSURES.

,----------------------------------------------------------------------------------------

STORAGE AND DISPOSAL

0,SEP05E AKL FE'IERPAL. STATE AND LOCAL REGULATIONS WHEN STORING OiQ DISPFOSING
* F THI; SO•B NTAE. FOR ASSISTANCE CONTACT THE DISTRICT DIRECTOR OF THE

CONDITIONS TO AIOID

N4AY IANIT! OTHER COMBUSTIBLE MATERIALS (WOOD, PAPER, OIL, ETC .REACTSI



ENVIRONMENTAL PROTECTION AGENCY. 1C100 PGE0*F0

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

I -STORE IN ACCORDANCE VITH 29 CFI 1910.106.

MAY BE IGNITED BY ELECTROSTATIC SPARKS, SHOULD BE STORE'_D IN'CONTAINES
WHICH MEET THE BONDING AND GROUNDINGý GUIDELINES SPECXED:E IN NPPA 712

*RECOMMENDED PRACTICE ON STATIC ELECTRICITY,

SOTORE AWAY FROM INCOMPATIBLE SUBSTANCES.

*+UiSPCSmL.**
-r'ý BE mN ArLIJ4OANIE LUITr S4N.`ýRKIS, APPLICTL-AL T3 .. A.p4;OF

7 r_ '- - -~~ - .JCT -, "'-

S OUft L'r-ý -,-.ION 103 sW~tLF;"L' .,ItiNIITy.

†††††††††††††††††††††††††††††††††††.t......,.... ....

N~O A5 'L~ SnPiiLL

7 j RES -T, - YOU CAN OuP -7 W' THQJT RISK. UC- W5'E'

'WRE F V-`~ j.- MAL FO S:iAL 6C 1F 141T -rN L S

- - - - ------ E ---- HEK---F-SPILL--R----WE---25P'JS--L-r---E--------FL-TPES -3

-A ATI UN Ek P rkT ruST E £X P Lu Picin P CCF.

- s~ PATORS A6:0 MAxImi". LE CONTAIKA E REOtECA:0
' -- ENT CFHELTH AND r A E.CS N~F¾

-L H;-A - - NIOSHJ CRITERIA OO~EI R El THE U.S. DEPAiRiMENT OF
LABORP 2; Cr' 11 SUBPART Z.

H1E Spl T C-C RE PIRATOjR SELECTED MUST BE BASED ON CONTAMINATION LEVELS FOUND
IN H~WO~ ~ - MSTNOT EXCEED Tz5 WORkING LImIT FTEP>hT5 N

E E JON!T,4l A¼rOYED BY THE NATIONAL !NETITUT FOR OCCUPATIJONAL SAFETY AND

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

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

AN) CHEMICAL CARTRIDGE RESPIRATOR WITH A FULL FACEPIECE AND
ORGANIC VAPOR CARTRIDGE(S).

100* ItO'O F- ANY SUPPLIED-AIR RESPIRATOR OPERATED IN A CONTiNuuuS FLOW MODE

12,C00ePM- ANY AIR-PURIFYING, FULL-rACEPIECE RESPIPAT'OF G5As MASK4 WITH. A
CHIN-STYLE, FRONT- OR BACK-rO.UNTED O RGAKOC VAPOR AITR

OANT SELF-CONTAINED BREATHING_ APPAATUS WITH' A FYJLL RACEUEC
ANY SUPPLIED-AIR RESPIRATOR WITH A FULL FACEPIECE.

FE- AN? AIR-PURIFYING,. :LL4FA;EIC REPRAS ZAS _;S
* OWIN SD' EPKNT CR K¾ 6UNTED PORAN * PR -TE

AN, APFrOPrATE M~_'PE-TFE. Cký 'JNOqTT'NL -, .- AP.'hA4

0. t OCc'EA ,c - -'C-

-6 -CR~r 0 T-,HE

*,,- AN EE,

* T PE,,EN FEPLAý'E-: OR PROLL'r.'tD SKIN F>4.TACT 'ITH TH USSAN CULE

mEP L 0EE ML'S 74EA, Ar;.R'OPRIATE .P'iT! 'Vi >E- -r4T7 Sr,,iACT UP".

-'ER TH -L-T~
0 E xL~:-- 'L ',--SU5TN_ U.'ý EML-3t ''ECU',L AN >'V' - J'JLJ

FONTI ý7tl- 71E ;0UBGT;NCEtý,C

E ~ ý '7 L- wA> WEETEu :Z, -. -' -T'--'. --Frr

C-ELATI4*lN DATE; C-z2' r -1% ATE 7-

* THIS 7NwPr-rAfIC'Nq IS BELIE''ED 0' .- EAND KLzýRESLNTS THE _2
INFOPm.sTIGN CJ~CoAALP Ti HU f P WlE.E R A CF #I-"-I

2* - w~~ERCHANrgsL !OR ANY OTHER WAFRAN TY. IEL D.*Au EIEC"'
H L~ > ANL' WE ASWNO Z:ABI1LIT RESýUL NT.C', IT is E

* MOULD rAkE TH14E-,- 'SN INYEST3-ATICNS- TO JETERmINE 7HE SuITAEIz! 7 .F lHE

00
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INFOPMATION FOR THIR PARTICULAR PURPOSES.

0S

0S

C

0S

•S

0

0

I IF II I II.,**SULFURIC ACID*# ,
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* '**NITRIC ACID..*
**NITRIC ACID..
"*NITRIC ACID*.

- MATERIAL SAFETY DATA SHEET

FISHER SCIENTIFIC EMERGENCY NUMBER: (2013 796-7100f
1* CHEMICAL DIVISION CHEMT&EC ASSISTANCE; k80Q3 4214-9300

1 REAGENI LANE
FAIR LAWN NJ 02' 410
(2011 796-7100

THIS INFORMATION IS BELIEVED TO BE ACCURATE AND REPRESENTS THE BEST
INFORMATION CURRENTLY AVAILABLE TO US, HOWEVER, WE MAKE NO WARRANTr C-F
MERCHANTABILITY OF ANT OTHER WARRANTY, EEPRESS ORP IMPLIET WITH RES:ECT T-

* LIONH INFO RMA TION, AND WE ASSUME sQ- XASIJTY RESUJLTING-;~ P% TC Jzr-; USERS
SHOULD MAkE THEIR OWN :NVE3TIGATIGNS TC DETERMINE THE SUITABILITY OF TmE
INFOR'NZTIIIN FO; T~nrIp PARTICULAR 2 ;DE

- -*---------------------------------------------------

~ A~VL~2CS; DO>A2OOA~vA. A467; ACC'SI Al-'5O HNC3.

* IODRANIC 2_T

r ' H-' N-O3

-_T, . 3 SA!_E -i. HEALTr~ ',:=) REAY;rt KEITN:z

COMcNEN- AN_-

r r- _.NT NITRIC ACL 'ztNTFA'T

N ILNS, NONE

NITR r 2
- p' M QszTWA: - ME OE-; TET

M 2 G 3, fU AKINH TWA; 4 !IS 112M) OGI 7EEL
-~ m - N' MJ 0 1:-SH &EC MhMtNDLM

4 r-, 1 2LIM'10 5SH REJ9ECE 7h
1 -- Mu M3) 0FS MAX TWA;5

* 20 PPM kY) M.C'm3) IFG MAP 5 MINUTE FEA' MOmENTART 'JA:UE, 8- T:nESZ SHIV'

MEAUREMENI MLTHCI. SILICA GEL TUEE SO¾IUM BICARSONATE/SOK-UM CARBONATE;
!ON CHRO~4AOO&~PHT: (NIOSH VOL. I:' $ _c23 INORGjANIC ACIDK'

10C0 POUNDS SARA SECTION 302 JHRESHOLI PLANNING QUANTITY



1000 POUNDS SARA SECTION 304 REPORTABLE QUANTITYACC16550 PAGE 02 OF 13

*%• 1000 POUNDS CERCLA SECTION 103 REPORTABLE QUANTITY
SUBJECT TO SARA SECTION 313 ANNUAL TOXIC CHEMICAL RELEASE REPORTING

**OSHA LIMITS ADOPTED JANUARY 19, 1989 ARE SUBJECT TO THE DECISION OF THE
1I1Tt CIRCUIT COURT OF APPEALS (AFL-CIO V, OSHA) AS OF JULY 7, 1992,**

-. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .S
PHYSICAL DATA

C'
DESCIPPTION. COLORLESS TO PALE YELLOW LIQLID, 7- A SUFFKCATING 22CR

BOILING POINT. IS: F (83 C) MELTING PC'NT -A4 F -42

SPECIFIC GRAVITY: 1.5027 @ 25 C VAPOR PRESSURE: 47. mMHG 2 .C C

EVAPORATION PATE: N,-,T AVAILABLE SOLUSILI"T lN wATER VEPý .- LUL

YAPOR 2'ENaSI 2 2

9L'E Ni Ctju'L l I 'TL T • 'ZC) IN ETHE;

- ---- --- --- --- --- --- -------: 1 , : • : .---- - -- -- --- -- -- -- --
7-'E

S-•n z O~ E• W :.'- wILL ZNL. A '_•,E T,_ Eý1'L" T": •'':- ? 1 • : :EL , T*ILU Nun-c,-:L £Ur -

ON TACT C P1H E r' ID!HELL UPOTNIC _- 2;E7 CCML:USTIBLE r .iALS
RTE- c .. 'N . .... IN) C , ID E

7 Nj- ,
OR L.m , L_ L L,. :A-H

* l ,... lAjTER FiAAAE'C
m ER G : -E P- . 1H'!'E.&.:L'T.P 5 ,1';'T' LIE G, 'C LE•"'t,- 7LI E C K 1O: ; : 7 -

. tN ,E4 ,THAT i ;E -" FLTPES 'TL LL -_ F IEL-
......- .-,no,: L F H'. -NE-aEE- THF N

""LT -;TA! A. -3I TANKS F0" FIRE - . U
hF. AN',,,.- L•E h½:£'£ :Jrr 2.',,-v G ri':'-2:f- ' F 4- 4 ..------ ,--:-c•:.•: i•''-•,'

.: F'-,_c: -44.

USE FLW2EINL, AM,,rv A U,'E AS El 3, C£l_ C 3,A>,E,' ,:T5 L...21. , ''i -,
_ hATER, 4;PL: U*MLC L; A DISTANCE TS E-SSILE.. AVCO 7 'REAThINI 2ORLilV
Y'APC, Z EE: UIWN CO-'SO"ER EVACUATION A ,wND Ar REA TF MATEK, I1
LEAK N'A.

0

I
.s#~ A---.' ..



A tAMEPOITATION NAZARD 2.ASSXFICATION 49-CFR In.o1011OXIOIZER 
I

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

OXIDIZER AND CORROSIVE
C DEPARTMENT OF TRANSPORTATION PACKAGING REQUIREMENTS! 49-CFR 173,268

EXCEPTIONS: NONE

FINAL RULE ON HAZARDOUS MATERIALS REGULATIONS (HM;, 4Q CFR PARTS. !71-162.
DL-ACT NUMIEERS Hm-131. HM-812;.1 HM-1818, HM-181C, HM-1810 AND HM-204.
ErFE.ZTIvK [ATE 'J TC• 1. 19'1. HOWEVER. COMPLIANCE WITH THE REGULATIONS iS
AUTHORIZED ON AN2 AFTER JANUARY 1, 1991. (55 FR 52402, 12/21/90)

0 EXCEPT FOR EXPLOSIVES, INHALATION NA't , YT"FECTIOUS SUBSTANCES. THE
EFFECTIVE DATE FOR HAZARD COMUNIC Pr":, T6 IS EXTENOE.' TO
OCTOSEP ". 199'- 56 FR 47158. 09i'

SU.S. DEPARThENT C TPAFATIN SHIP.P . .... E--•:'NSEER, 4Q CFR 172 101
N7TPE AC-I-LIN -;'3I

S 7 -ý- - ..
NI RC ,•I ,Z- ' . -- -,-r. - - - -

r # , S [,.;;;T•FF "- T A _-' . ' T._- , r4 HA A-i L S ' l.I ''- a l ; '

T - RE -I

?• J".EFART

,_E•F [EFARTMEh,- TO -T A.. P;FTi.]r• F'AAGING AUTHO]PIZATIOr4E

EKCEPTIONS. NONE
* NJN-BUL4 PACKArIN.'N 4'$ r ! 5'S"

'.LA PAC•AGiNC. 49 •FR 57..w

: ---- - - A--•TiN Q•uANTITY LINTATION' 4' CPR i
* :•'ENErF 41i•z 09G •ILCA; OBDE

-ASO .tIRC;F T 
O: - .

ulL'JrtNI-"! A, C-. N L 5 I M-2 (F -N K
O1M 2-K. -RT,:-rAN LLO; REF RO ýIUCTIVE EFFECT; CATA '. ,

"iHYLPATEZ. N'-------------LAB

"MRCNUUN TAf;.-T NONE.
LCLAL EFFECTS: CCfROSIVE- INMO'ALATT- ,N SKIN EK', I•K-•TIN.

* MCUTE TOXICITY LEVEL. HIGHLY TOXIC BY INHALATION, ToyjiC 5 INGESTION

A M451. 1

<•f-o, -: , . •, ....

ACC22•S.iu jE 04 OF 11

-n P•C c-OT £Tfl
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TARGET EFFECTS: NO DATA AVAILABLE,

O AT INCREASED RISK FROM EXPOSURE: PERSONS WITH IMPAIRED PULMONARY FUNCTION,
PRE-EXISTING EYE AND SKIN DISOROERS.

HEALTH EFFECTS AND FIRST AID

INHALATION: 5
NITRIC ACID:

0 CORROSIVE/HI9HLI TOIC 100 PFM IMMEDIATELY DANOERO-•, -L' LIFE r, WEA TH
ACUTE EXPOSURE- INHALATION OF ACIDIC SUBSTANCES IA: LML-- - FLAURAlOR•

IRRITATION WITH COUGHING, CHOKING, AND POSSIBLY YELLOWISH EURN: CF THE
MUCOUS MEMBRANES OTHER INITIAL SYMPTOMS MAT INCLJOE DI: INE-,S. HEADAtCHE,

* NAUSLA, AND WEAKNESS, PULMONARY EDEMA MAY BE IMMEDIATE IN THE IOSh SEQERE
EXPOSURES, BUT MORE LIKELY iWILL OCCUR AFTER A LATENT PERIOD OF -- 2 HOURS.
THE SYMPTOMS MAY INCLUDE TIGHTK'%_S IN THE (AEST, IYSPNEA JIZZINE'SS
FROTHY S:,%TUM, ANT CýAN0SIS PH!:CAL FIN:INGS P IN'.LYE NT-

W WEAK. RAPID PULSE, •ST RALES. O HEOCCNCETT 'ON. IN NCN-..T.L . .- E..
4OF'PLETE RECOVER MH OCM Jj Lu! .•N 4 -A EE
MAY Ei PPOLONGED WITH LPEQOTNT ;rELAP:ES NO ]NTT'IE j p' f•

TIOI 'q. - -4 mP i, iS OF PLISMONAq' C Ti- % . w

-T:- -_C Cd j. T

-F.T,-'I' .r¶C..r.'EF,• E'( r..-."; --,£ iT::r'. ,.I' .a.In -. P,,.TL':iFBEi'I.r,
HA S~,C.:, 5:4' ARTIFICIAL P'ESF'ID :ATI KH, "ZTAP -IRFAM A[ S.J-
"QRE-SLI"'E ,rN2 ADnINISTER Cr'OEN IF A)AULAkE HEEF AFFE(TEO PERSON g,,:, ANTI
AT RET. TE;T SIRTPT¶ATICALL: AND SLPRFC,'IYEL;. ADMINISTRATION 4FO,_E
SHO'll .t- ERRFIFFED E• OLUALIF IET PERS~r•F!EL SET "E-JICAL AT

T
E4TICY.o'AI ALS T S'14

-: , DE DI - - -- f r,

6URN[ •*: OSE]~f 'ELOWIh 'TAIr'C •U~RC 
T
AT LIEr UEPWw H

"H. TT;,L- h AN !N HAFRDEN PEE tPRTI.V-y

W•I h. F£•RUIINL i. >'. :N MHI'b AC' SOLUI TI'JN' ALLLIEE T'I C1•'E -5;
HE kI�N A'r' • 4'R rwýtN. ILLATE MTH'M: ' E

T
N AND FLE, *N .MTLAND

LEE
;.N'-qE T N T' _ C..,LETP4IOT I ,E: IF

',PCEE 'EF'A--- 4, FL N ED CON.ACT .wITH .- ?!TC -LqTANCLS pAY REhIjLT

TIRS AID t'M.J'E L ,:,AT''N-TET CLO TH
T
NC ANT SHOES MMEDIAT-L WH:- ArE jE

E;JPNS. .L _-'APE.; 4TH S
2 4

,IL5, ARYr 3,~q'PES-"N E'-<.':AQE,[ S.EIEL'. W NoT 5J]

TS

0T--, 0 0 E 0I0 'HE

aLE.

Ul OT, ,'ET , <Ci4

A FIRST AID- REMOVE CONTAMINATED CLOTHING AND SHOES IMMEOIATELY. WASH AFFECTED
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ACUTE EXPOSRE.- DIRECT CONTACT WITH ACIDIC SUBSTANCES MAY CAUSE PAIN ANDli
LACEIMATIDN PHOTOPHOBIA, AND BURNS, POSSIBLY SEV'ERE. 'HE DEGREE OF INJURi

DEENS ON tHE CONCENTRATION AND DURATION OF CONTACT, IN MILD BUkNS, THE
EPITHELIUM REGENERATES RAPIDLY AND THE EYE RECOVERS COMPLETELY IN SEVERE
CASES, THE EXTENT OF INJURY MAY NOT BE FULLY AF?ARENT FOR SEV'ERAL WEEKS,
ULTIMATELY . THE WHOLE CORNEA MAY BECOME DEEPLY VASCULAPIZED ANT OPAQUE

* RESULTING IN BLINDNESS. IN THE WOAST CASES. THE EYE AYn SE T"A Lr
DrcIQOYED r1 A4E D N Fi~ ACIDo MAI IMPARTAK ý
EYE ?%ýID LCNTAC-T

hv~rr Aci~~; EP' E, ;F N U 'HE ½ 'r~
* E -EtL.ITEG NR FP - trY' *.J

CON 'UNC'I ITIS OR E;F. ,Tz AS N APT E;P''J'LI

IRSY AID- WN H EYES IMMEDIATEL r UNH LARG'E AmYDtNS3FU~
* ITIN ER ANL' LOIJSL:0 K U Nl N'1 ''-':N'

IC if- MIAj YES -ENT''r' "iOATINL UITH

EN ;N Rc EIE

- - N I WtATH mr'~EU

:EEVE;E5

N 'r ;A1
if) N

7 N -- " -

cr t

m -ACC22350OPAGE06 WI 11
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* REACTIVITY

REACTIVITY:
REACTS EXOTHERMICALLY WITH UATER,

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 CLOSED CONTAINER.
ACRYLONITRILE: EXPLOSIVE REACTION AT 90 C.
ACRYLONITRILE-METHACRYLATE COPOLYMER: INCOMPATIBLE. 0
ALCOHOLS: POSSIBLE VIOLENT REACTION OR EXPLOSION; FORMATION OF EXPLOSIVE

* COMrOUND IN THE PRESENCE OF HEAVY METALS.
ALKANETHICLS. EXOTHERMIC REACTION WITH POSSIBLE IGNITION.

-LYOXY-4,?-•ITHIA-2-PHSHLANE IGNITION REACTION,
ALLYL ALCOHOL: TEMPERATURE AND PRESSURE INCREASE IN CLOSED M0NT41NER

* ALYL CHLORIDE. TEMPERATURE ANL- PRESURE INCREASE IN CLOSEn CLNTAINE.
AhltE' rALIFIAT-F 0; AR& 4 ATI') Pill- LL I 'li t ,ECTInC

-•I&IHIACOLE EXPLOS REACTON

Am-I 1 A- T,.

A1 . ,-!UT NI TRATET FUt 'LT T ,AN LINE: IGNITEV ON CCTACT,
* ILINIUl NITRATE: FO4MS EXPLCSIVE SOLUTION

ANION EXCHANGE RESINS: POSSIBLE VIOLENT EUOTHERMIC REACTION.
ANTIMONy VIOLENI REACTION,
ARSINE: EXPLOSIVE REACTION,

* ARSINE-BORON TRIBROMIDE; VIOLENT OXIDATION.
BASES: REACTS.
BENZENE: EXPLOSIVE REACTION.
BENZIDINE SPONTANEOUS iGNITIO'

* BENZONITRILE: OSSIBLE EXPLOSI'&,
BENZOTHIOPHEN DEPIATIVES: FOMIATION OF POSSIBLY EXPLOSIVE COMPOUNDS.
N-EENZTL-N-ETUTLANILINE: YI3OKLS DECOMFPJ'SITICN.
1-4-SJMETHOXYMETHL)2,3. ,.-TPmETHEHLfEEENE -A- EVOL'UTON.

s BISMUTH INTENSE EXOTHERMIC REACTION OR EXPLOSION.
IS- S '(TRIFLUORO ETHYLEBENZENE> POSSIBLE EXPLOSIO'N
EORON. VIOLENT PEACTION WITH :NAOSCENCE.

SDECADI EXFLOS REATION,
OBuRON PHOSPHIýEL IGNITION REACTION,

BROMINE PEN&AFLUORIDE: IGNITION PHTON.
N-BUTYL MERCAPTAN: UGNITION REACTION.
N-B' TRALDEHYDE: TEMPERATURE AN[ PRESSURE INCREASE IN CLOSED CONTAINRF

* .ADMILM PHOSPHIDE: EXPLOSIVE REACTION,
CALCIUM H)POHOSPHITE: IGNITION REACTION,
CARBON (PULVERIZED): VIOLENT REACTION.
CELLULOSE: FORMS EASILY COMBUSTIBLE ESTER.

* CHLORATES: REACTS.
CHLORINE: INCOMPATIBLE.
CHLORINE TRIFLUORIDE: VIOLENT REACTION,
CHLOROBENZENE: POSSIBLE EXPLOSION.

t 4-CHLORO- -NITROANILINE. FORMS EXPLOSIVE COMFOUvL,

I

I
S!

ACC250 PAGE 07 OF 11
DIMETHOXYANTNRAQUINONE. EXOTHERMIC REACTION ABOVE 150 C.
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CHLOROSULFONIC ACID; TEMPERATURE AND PRESSURE INCREASE IN CLOSED CONTAINER. P
COAL: EXPLOSIVE MIXTURE.

• COATINGS: MAY BE ATTACKED.
CRESOL: TEMPERATURE AND PRESSURE INCREASE IN CLOSED CONTAINER.
CROTONALOEHYOE: VIOLENT DECOMPOSITION WITH IGNITION,
CUMENE: TEMPERATURE AND PRESSURE INCREASE IN CLOSED CONTAINER.

• CUPRIC NITRIDE; EXPLOSIVE REACTION.
CUPROUS NITRIDE: VIOLENT REACTION,
CYANATES: POSSIBLE EXPLOSIVE REACTION,
CYCLOHEXANONE: VIOLENT REACTION.
CYCLOHEXYLAMINE: FORMS EXPLOSIVE COIPOUN:.
CYCLOPENTADIENE. EXPLOSIVE REACTION.
1,2-DIAMINOETHANEBIS(iRIMETH'LGOLD): EXPLOSIVE REACTIJN
DIBORANE: SPONTANEOUS IGNITION,

W DI-2-BUTOXYETHYL ETHER: VIOLENT DECOMPOSITION REACTION.
2,6-DI-T-BUTYL PHENOL: FORMATION OF EXPLOSIVE COMPOUND.
DICHLOROETHANE: FORMS SHOCK AND HEAT SENSITIVE MIXTURE.
DICHLCROETHfLENE: FORMS EXPLOSIVE COMPOUND.

" DICHLOROMETHANE FORMS EXPLOSIVE SOLUTION
DILYCLOPENTADIENE; SPONTANEOUS IGNITION.
DIENES. ICGNTION REACTION,
SIETHLA.'MNO ETHANOL. POSSIBLE EXPlOKc9 N

o DLETHIL P -FScSLE EXPLC::c'.
-A -•-INEk EYILOEIVC :NrTE;•'ý-r

"a IT- T L XP E C0F E' T

T ,N 
T

ES I• >J.(, T

LJMT ' ILt'' 'O I * .4% WAFEX EXPL 'it - ",
S DINITROL'FC" ,LOSION' HAZAMRL

DINiTTk''LUIPNE 'ýýLOSIVE REACTION,
A .+ F NLO Ai! POS TBLE EXPLEI:!Of 9

OIFHENIL DISTRBENE: EXPLOSIVE OXIDATION.
a, FIPHENYL ME . ARBON DISU'LFIDE: VIOLENT 9E' TI'N

GIFHENIL TIN: IGNITION REACTION,
DIS'1 'Iu) -'NTL c'.1 HOSPIATE: '.IrLE&; ;:

'IVINYL -THER. P "--U0 E H INITIONREACTIOSN
,m aChL'{-'-, r4N TEMPERATURE AN- w" -', !NL*E A ' ..J::E

ETHAKE:uLý l 0 L LOkVE ;'2 -C. T
ETHO' -ETr I LCNE - T- ý ! • SE HANT E HL A '_ Tc .'J" s '. •

-THL 7E, "• TON PEACT:N,9" ETý4'LENE W7 7IN :EýPERATUIRE AN- ý ESSL INCREAS,`- _1: :°°:{

ETLHLE N 'L : ISuHOCk AND PEAT R EETHTETRE ANC '-ESSUIE E.,) if-

o RORMC ACiJ. cXO]h"RM'C REACTION VITH RELEASE CF TOXIC OASES.
-L 'I -EN'L-!,- OFANEDIOL: PCOSIBLE £.KC:s

FUEL 01'aL QNIN EXPLOSION.
* FULMINATES, REATS

FURFURYL±OENE KETONES IGNITES ON CONTACT.
GERMANIUM- VIINLNT REACTI-N ,
GLYCEROL POSIBLE EXPLOSION. R

• GLYOXML: TEMPERATUREL AND PRESSURE INCREASE IN CLOSED CONTAINER.

S

II' c -X• E

-op~c OERMC RACTON ITHRELACC235 PG 6OF T11 -- Sr -

POf FMRFDUDE TEEMPERTURES A GNDIPESSURE INACREST. [SD OTIF~i

ROI LACON (EA): TEMPERATURE AND PRESSURE INRAE N CLOEDCNTAINER.
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HEXALITHIUM DISILICIDE: EXPLOSIVE REACTION.

P HEXAMETHYLBENZENE: POSSIBLE EXPLOSION.
2,2,4,4,6,6-HEXAMETHYLTRITHIANE: EXPLOSIVE OXIDATION.
HEXENAL: EXPLODES ON HEATING.
HYDRAZIHE: VIOLENT REACTION.

SHYDAZOIC ACID: ENERGETIC REACTION.
HYDROGEN IODIDE: IGNITION REACTION.
HYDROGEN PEROXIDE, FORMS UNSTABLE MIXTURE.
HYDROGEN PEROXIDE Art: K T

ONES. FORMS EXPLOSIVE PRODUCTS,
4 HYDROGEN PEROXIDE ANO MERCURIC O(IDE: FORMS EXPLOSIVE CJOMFOUNDS

HYDROGEN PEROCIDE AND THIOUREA: FOPMS EXPLOSIVE COMPOUNDS.
HYDROGEN SELENIDE, IGNITION REACTION,
HYDROGEN SULFIDE: INCANDESCENT REACTION,

* HYDROGEN TELLURIDE: IGNITION AND POSSIBLE EXPLOSIVE REACTION.
INDANE AND SULFURIC ACID: EXPLOSIVE REACTION.
ISOPRENE. TEMPERATURE AND PRESSURE INCREASE IN CLOSED CONTAINFR.
KETONES (CYCLIC): VIOLENT REACTION,

* LACTIC ACID + HYDROFLUCRIC ACID: EXPLOSIVE REACT:ON.
LITHIUM. ISNITION REACTION.
LITHIUM ýTLICITE. INCANDESCENT REACTION.
h A _, E Ji ,m E , I A '- - I O Nr tNES' Mt + - L-T LNE: " I'%''C - '

t
NT.--

M ,•- . i- T > L • -'_ L, FrC ': L #U , _- • , • Z ' . " -

Mc •E.• E•ALA'NT.[:_, :'D E I OR EPL 9  CE 'Tfj'_T, T *ACTION.

rm METL SMA LYCLATES -FORMS E(FLOQIVECOF'US,'E, /,•':; ATES: tSLE 0 FSIA

-MrTrY bEN''mlD4 ..,L C ';JLRUP'- Ah' .0 L'-IDSZLE EvF'Lc_:&,' +AC;:IOi•

Nit

7 -1 ETH ,ZCL-:,A;,YIDE O FE;ROSY.,E ;DE TIOLýT-EATýN

"-"-T TH ! . . ' Tp•ý t,_S
1,v.'T',p -''w'fC '''' 'S ?E
rUrP!_ 4111 C C 

7
N''OtV

" rE .. AL O'N, 'N "HE ;vJ: .rt -£

11L iT -yE - ' IE- AA

':E.m NAmFHH,- -'- At-DU HREiR ;:E,-' . NCLSDCNTr

ORGANI: 'rIAU - F Nd EAPL N oA-r, '''-'
p "*OAN''NP ',. •.E-,ALF r HO•TcE, NJ ---C '-L YPO.O

'ORGAN!C "U -"U•,•,E fl [ SUNLFURIC A,.I3 "j1- r SE ENIL, 'EN.
TENi' ANT -NL - rTETHTLH\IRAZ.Nr ''OLENT HEA T In.

PrLNY' CRTb2 'O]HCGP'OIC Ari( DISOiJIIIM SLr FURMSQ EN L,''v p•',' CO TIC.S4HO PHINE t z]4 EN S ONTANEOUS r-NAT iN1
FriDS4OIVIUM :..,'xc I',NTION RtA.CTILN
:'HOEPHCCuS .',-S'G,. I'GNITES UHEN NEATED.,
'HOSM'Q'OUIS - DEC IGNI FION HEAFTT,--

0NH17FjORU5 TETFAIA•IIE' VIEOOUS REACTION

S

AIAC>N235C PACE Oe OT II
rQUANTITY EQUAL D OR GREATER THAN THE TPQ ESTABLISHED FOR THAT SUBSTANCC r

'a - NOTIFY ThE STATE EMERGENCYRESPONSE COMMSSIONFOR_THE SIATE IN UHICH I IS
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PHOSPHORUS TRICHIORIDE: EXPLOSIVE REACTION.
PHTHALIC ACID AND SULFURIC ACID; POSSIBLE EXPLOSIVE REACTION.,
PHTHALIC ANHYDRIDE; EXOTHERMIC REACTION AND FORMS EXPLOSIVE PRODUCTS.
PICRATES: REACTS.
PLASTICS; MAY BE ATTACKED.
POLYALKENES: INTENSE REACTION..
POLYDIBROMOSILANES: EXPLOSIVE REACTION.
POLYCETNYLENE OXIDE) DERIVATIVES; POSSIBLE EXPLOSION.,I
POLYPROPYLENE; TEMPERATURE AND PRESSURE INCREASE IN A CLOSED CONTAINER,
POLY(SILYLENE); IGNITION.
POLYURETHANE (FOAM). VIGOROUS REACTION.
POTASSIUM HYPOPHOSPHITE; EXPLOSIVE REACTION.
POTASSIUM PHOSPHiNATE! EXPLODES ON EVAPORATION
8-PROPIOLACTONE; TEMPERATURE AND PRESSURE INCREASE IN CLOSED C0NTAIINELO
PROPIOPHENONE + SULFURIC ACID; EXOTHERMIC REACTION ABOVE -5 C.
PROPYLENE GLYCOL + HYDROFLUORIC ACID + SILVER NITRATE; EXPLOSIV.E MI(TUK_.
PROPYLENE OxIDE: TEMPERATURE AND PRESSURE INCREASE IN CLOSED CONTAINERý09 RITTNF. TEMPrOATUPE 'IpREOJP INCRE.

1
5E !N LOS I CNTAINEP.

PY RUUMTri HiL !ýNITP c ON CONTATT.
REDUCING3 ACENTS: PO3 IC LXLLi GNRIG~TION REACTIT,

~- '' :U K T EXPU St`,E ORCSKN

E IN

JMU H'T 4 11 '4E t~
T

UN Ar:N .,EATNlI-

ELFrI ACI~ 1 ~ L~ PE7I 0i EVLTO OF TSI NITOU C'II FI

UHF uINE! I f7rLc E RLOSCI'' xA I I.
ROC HA'u vi T ý- EAC-TI~

WI I IROU 61`2T._ \L ATO

-. LU'RHDIOTX~ID; PH rOS IV 4El-TION.11 4

rTf'JiA ; E'G - CMI'Fc'E. A2ESCNA Nt,,TTLN

rr MSBORANE :CWP'LE, r4PLl.Ir-
HO:Iz~ 2 4

HZ ISHYZEE. .2qI .N

TH-.I.4ýET,6rq55 VIOLENTFM'J
THIUiPHENES. ExPLOSIVE REAL-11UN.

TITANIUM ALLOYS; POSSIRLE EXPL~oSIUE PEAC'ICN.
TI~IUMA6ESUN LLt:POSS"CkE ELuIO N O:i-ACT

TOLUENE; VIOLENT REACTION.
TOLUIDENE. IGNITION REACTION.
I .3,5-TRIA'CETYLHEXAHYIPO-l..3.5-TRIA',-IINE -TRIFKjOROACETIC ANHY2II;1E:
E(PLOSIVE REACTIO._N,

TRIAZINE; VIOLENTLY EXPLOSIVE REACTION.
* TRICADMIUM DIPHOSPHIDE; EXPLOSIVE REACTION.

0li
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TRIETHYLGALLIUM MONOETHYL ETHER COMPLEX: IGNITION REACTION,

* TRIMETHYLTRIOXANE: INTENSE REACTION.
TRIS(IOOOMERCURI)PHOSPHINE: VIOLENT OECOMPOSITION.
TRITHIOACETONE: EXPLOSIVE REACTION.
TURPENTINE: EXPLOSIVE MIXTURE,

* UNSYMMETRICAL DIMETHYL HYDRAZINE: SPONTANEOUS IGNITION.
URANIUM: EXPLOSIVE REACTION.
URANIUM ALLOY: VIOLENT REACTION.
URANIUM DISULFIDE: VIOLENT REACTION.

O URANIUM-NEODYMIUM ALLOYS: EXPLOSIVE REACTION.
QINYL ACETATE: TEMPERATURE AND PRESSURE INCREASE IN CLOSED CONTAINER.
VINYLIDENE CHLORIDE: TEMPERATURE AND PRESSURE INCREASE IN C E... C-.N- NEF
WOOD. POSSIBLE IGNITION,o P-XYLENE; INTENSE REACTION IN PRESENCE OF SULFURIC ACID
ZINC: INCANDESCENT REACTION,
ZINC ETHOXIDE: POSSIBLE EXPLOSION.
ZIRCONIUM-URANIUM ALLOYS: EXFLOSIVE REACTION. ,

-- ';M CEJ'_'O-TIŽ, -_TS MAY INCLUDE T-DýIC OXICES '.-Y NI"PUJEN

1;", CN A .. .. . f -I.

"C 2L CATIA: .'•-S._OAE

S::/ THI SbS T. ,:t.rt.;

f'• * *TOlRAGE*

rPOTE.T AGAINST PHY'_!C' z i•'G> SEPARATE FROM METALLIC tJlES. LARSIOE,.,. ;..-- - SULF r., TURFZf.:Z'E, CIRCANIC ArT :" A' .' •L OMBU.:.'P.E, ,'SLý•':- . "'[i%5 3 FE TUK N- I~ AI Arrr, A N A L , ~ LANO VTHER ERjl' Y OI E mATERL.- RR'$t[ -. C ILAT' NI M.L .IRE-T
NL P ' NFPA 4r - _ -

. .... _ .ýR~ prL•,•I L AMý Ci ,:,r7N " Q E,, T_ 1. ý 1: .,7 ý -

ýTPEE'_TP;EE. N7
jA,7T C4 'A T` ±L± . A-ý- ~~Pp .1 ET

* :j•T r EUAT - THAN T•E -Tr'-m FA-- THT.,
iOTIFT THE STATE ELErCENCT Ec_:PLNSE COLMI- -N FOR THE STATE IN UHINH IT 5S
L -C't: SE C .- I-- 9 S -L, . ), 0- :A; L-REQLUIRES THE.'E FACTLITT, E TO F'AM TIC PATE IN LnML

ERSENC. RESPONS F A•0N ' 4

• *['I F IAL+**

ODISPOSAL MUST BE IN AWL flA C VITH SIANDARDS -PP.I'ABS Ti- T SENERATORS OF
"AZR-OULcS wASTE. 40 A pARUL '_ u C'I 0

129,:. KCUNO CEROLA SECTION 1,3 'EPEiRTASLE OUANTIT:.

S
SI

. ' .. " S; i



CONDITIONS TO AVG10

MAY IGNITE OTHER COMBUSTIBLE MATERIALS (WOOD, PAPER, OIL, ETC REACTS
VIOLENTLY WITH WATER AND FUELS. FLAMMABLE, POISONOUS GASES MAY ACCUMLALATE IN

*TANKS AND HOPPER CARS, RUNOFF TO SEWER MAY CREATE FIRE OR EXPLOSION HAZARD,

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

SPILL AND LEAK FROCEDOrS

aSOIL SPILL:
W DIG A HOLDING AREA SUC",H AS-- A PIT ý PND GAO LAGOO3N TO LON7>ý' Sý: ',N -I
SURFACE FLOW USING GARMIEA OF SOIL SANDBAG: ;7MF 0.4'X - -

CONCRETE, ABSORB LIQLID MASS WITH FLY AS-H OF CEMENT KLCER.

C NEL'TPALIZE SPILIL WITH SLAKED LIME SODTKUm ETEARBONATE O;-RU:SHE: IETCtI

"H LF 0 -

IL L. .L F 0 7 ;7hSý NLE

V E'ý;- C .'' -FAE - ''OR

1
L FO , T '' R 0 Crt 

1  
1R, f PlJ FE J N" E

cN ' LN.- u5jEAE T'r f T~P H, RE --NLý N77TY H

2 C v 7 EPC E D !HE L ', ' IM L

e F 'W

- - - ' - -.:* -< -.i --

IF R -- F E 'N NA N.N F12F
~~~ EE P L', !MT E S>O

S, E 0 0 R1
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E JOINTLY APPRB*OY 'fl THE NATIONAL INSTITUTE FOR OCCUPZONALT I fMLETY AnSHEALTH AND THE HINE SWETY AND HEALTH AUINISTRATION (NIOSH-SHA).

NITRIC ACro,

*- 50 PPM- ANY SUPPLIED-AIR RESPIRATOR OPERATED IN A CONTINUOUS-FLOI MODE,

100 PPM- ANY SELF-CONTAINED BREATHING APPARATUS WITH A FULL FACEPIECE.
ANY SUPPLIED-AIR RESPIRATOR WITH A FULL FACEPIECE. S

* ANY AIR-PURIFYING, FULL-FACEPIECE RESPIRATOR (GAS MASK) WITH A
CHIN-STYLE, FRONT- OR BACK-MOUNTED CANISTER PROVIDING
PROTECTION AGAINST NITRIC ACID.*

ANt CHEMICAL CARTRIDGE RESPIRATOR WITH A FULL FACE;UECE AND
* CARTRIDGE(S) PROVIDING PROTECTION AGAINST NITRIC ACID *

ESCAPE- ANY AIR-PURIFYING, FULL-FACEPIECE RESPIRATOR (GAS MASK) WITH A
CHIN-STYLE, FRONT- OR BACR-MOUNTED CANISTER PROVIDING PROTECTION S
ACA:N,•, NITRIC A=_ý

ANY APPROPRIATE ES APE-TýPr SELF-COrTAINED. E.EATHI" ;FALS.

* rL NJ'•kYIDIZABLE SCREENTS ARE AL LUKD (NOT ',,-' 'AL'

7T7C A% OTH7 ThJ- TE C! j-1

0 £"--NAN BPA'I"--- ----': .t 7-

-- ; 'Y SLPFLIEC-AI, Q~,•'h 'ZAU•' -"~ ',,.A FULL A§EXEJ•E •'K[ IS Z'?ERAPK: IN A~~H Tr--. - - AN F'O-I IN

*L;E-.EMAND OR OTHE'R T'-z- gT' -'j (H 'O•E>AT:' --. A'.
AiXILIARY" SELF-CONTAINED BirA-, N0 APPARATU, S OPERATED IN ;•-5'I.-,EMAN§
.'.. uTHE POSITHTVE-PRESSUQt'DREMIE,

0 ECLOTHING
cmPLOiEE mLu-T WEAR APPROPRIATr ;RPTE'TIE ýImPERVIOU') :-lOTHIN.L AND E';ULP EV
TO FPREVENT ANY POSS:BILITY OF SK&N CONTACT WITH TnD-S SUBSTANCE.

:-*plLAEE _ ýEAý A;;QOPATE 97 ]TETE SLC]VE TO,) ••VET ,NT-T T WITH

HC T TO L ý%N '*TTWT40

.:•, -NF'L•,jLi •'_'- T Dl EA----------:-;'•-LF O_- ,__-RES:.... _AFETP GOGGLES A•ND A
1"• 'F' 0.H-EL. T' P•Et.ENT CU;NTACT WITH '":~ .:UEST,...E

E EE'HENC' WAr• FACILITIES
-Q n THEF. I A' POS,:.KITi TRAT AN E•PLOYEES EES ANr Ol;R SK'IN Mz.Y EF'E. EP•S c T S S6ESTANCE THE Emc'LO1ER 'SHOULD FROVIDE AN EYE wASh FOUNTAIN 5

* ,AD, I> D;k.CH SHOER .:THIN IHE ŽrEOIATE WGRI: AREA FOR EmEGENT _E,

AK;THEAIZED - FISHER SCIENTIFIC, ifj.
* L'LEATI UN DATE. 121/',4,34 REVISION DATE: ,/16,"7

* S
• ¢ :.,, -. ,-.,.'C'

A'A

-€. ,",,, - -
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"**SULFURIC ACID**
**SULFURIC ACID**
**SULFURIC ACID**

* -MATERIAL SAFETY DATA SHEET

FISHER SCIENTIFIC EMERGENCY NUMBER: (201) 796-7100
* CHEMICAL DIVISION CHENTREC ASSISTANCE (800) 424-9300

I REAGENT LANE
FAIR LAWN NJ 07410
,.01) 796-7100

THIS INFORMATION IS BELIEVED TO BE ACCURATE AND REPRESENTS THE BEST
INFORMATION CURRENTLY AVAILABLE TO US. HOWEVER, WE MAKE NO WARRANTY OF
MERCHANIABIITTY OR ANY OTHER WARRANTY, EXPRESS OR IMPLIED, WITH RESPECT TO
• UCH INFOkMATION, AND WE ASSUME NO LIABILITY RESULTING FROM ITS JSE. USEPS
SOULD MARE THEIR OWN INVESTIGATIONS TO DETERMINE THE SUITAILIT O-F THE

:NFORiiATION FOR THEIR PARTICULAR PURFOSES.

SUESTr,_KE IDENTIFICATION

-t OF ,'TRIT' 'L: 0-i! ACIr. VITRIOL ERG4'ý4 OIL; • ', N
* CZ, RDHADSEN ACID, nip - ATE; SULPHURIC ACID: MATTING ACI';

DITHiONIC ACID; ' ';Tf'493i S3);t-1300, ACOC;, ASOOSI. :
A.TE-; i - 4, A4S4 5A170. SA176; A3,0; A30- H204S;

SCHEMICAL FAMILY;
INnPRANIC ACID

ECL.LAR FORULA -C -04

-- ; .; •tINRz. _:SAL: O- -. ... ...rEqtTHzo FIPE'O 9'EACTi~TVCT" PERSIE•TErBCErC
*4 • 7 , • m ..SCALE J-' : HEALTH=3 FiRE=O RE;,TEIý T=K

------------------------------------------------------------------------------

' cOMFS.,NO NF-_ •,.- NMINENTS* UflpFjNNT, SLLULcUiC A.:fl RESE:NT, To.,O-1i,:.

JrJC•-'.]I:, wATER F'EKE:NT o -;c: 0

EXFO'SuPE LIMITS:
• :LFURIC ACID:

i M m O ,-SHA w
�GMS ACGIH TWA, 3 MG,mS ACGIH STEL

! MG,'M3 NIOSH RECOM•ENDED TWA
* 1 t OM D3FG MAK TWA:

M G/MS DFG MAK 5 MINUTE PEAK, MOMENTARY VALUE, 8 TIMES,,SHIFT

MEASUREMENT METHO.T: SILICA GEL TUBE; SODIUM BICARBONATE/SODIUM CARBONATE;
* ION CHROMATOGRAPHY: (NIOSH VOL. III # 79,,2, INORGANIC ACIDS).

-.. . ...- o..'.

7''
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LM, rMu S SARA SECTION 302 THRESHOLD PLANNING QUANTITY

loo P. INc cwS SARA SECTION 304 REPORTABLE QUANTITY
100 pMWOS CERCLA SECTION 103 REPORTABLE QUANTITY
SULIECT TO SARA SECTION 313 ANNUAL TOXIC CHEMICAL RELEASE REPORTING

-----------------------------------------------------------------------
PHYSICAL DATA

DESCRIPTION: ODORLESS, CLEAR, COLORLESS, DENSE HYGROSCOPIC OILY LIQUID WITH

A %ARKED ACIC TASTE WHEN PURE. BOILING POINT cC& F ý3_:, Co

ýELTING POINT. 50 F (10 C) SPECIFIC GRAVITY: 1.84

VAPOR PRESSURE (0.001 @ 20 C PH: '3 SOLUBILITY IN WATEg. SOLU.-LE

OCOR THREEHOL3 '1 MGOhS kMIST) VAPOR DENSITY: 3.4

S&vE,41 SOLETI TT? DEC'riOSES IN ALCOHOL.

Gý J40 0 IT C EOC.:R'SES INTO SUL1FT TJ!OxE "D,

-- -- - - - - - - - - - - - - - - - -- - - - - - - - - - - - ---- - - - ----- ---

41,

jS V; ES ErFOSE. EL.E::ALL . ;HEN SEMTED, TO )I'LI -- ;OE ?
e L -,CREAS& TK E ;_>. ATE OF CO_.._ET•, r L- MTTER.

.O-DSCAEE ORGANICE, UP OTHER COMEUSTISLE MATERIALS
MAI RESULT IN GTO, VIOLENT COMST:> :D EtPLOSION.

Fr TFIGHTING r :A
Vr hY U?.•,Z' OR MAtON COZOI&E

'" E ESE SL*IEEGCK. DOT P

FD; AER - -; APi A -7iT, r-4 ' I-ANCE
9 C-;NCY RESPONSE GUIDEKOOK, 1,r' ¶: c

F.' ýE F!GH ý! G.
DT -'E1 , T"Ea-j-'lNTNER UU qCT 77 ::LL tPE-Am 'jC ATEP TN

FLLE ATRAL COE LUNTAINER FROM FIRE AE;-A :F TO.L CAN L0 UT ITT OUT R
4v A-- , I',' -_ OR C'N'EAINERE OF. ARE EXP,_ . T :. _l ýAM; N'

'wELL ,)T." E rA - ,Y AWAI FR ENDS OF TANýES 1-' EMERoLNOC KEONSE
u I T P 0 , E•' PAGE A ,

e ]SE AGENIT _ ETASLE F T'PE CF 1IPE ''-PE FL_-Oi,•NG AMOLPNTS OF wATER A- A FOG
._-, TH -NL 4 NTi JR WATE, APPLY FROM AS. FAP A DiS(ANC[

AERRSIYE 'AP'RS. -EEP tUIND.

------------------------------------------------------------------------
T.ANSFORTATION DATA

DEFAPTME, O.F TRAiSPORtAT!OU HAZARD CLASS.IRICPTIO'N 4';,-CFR 1-2 ic1.
* CORirOSIVE MATERIAL

0 0 0

u.. .. ..
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SDEPARTMENT OF TRANSPORTATION LABELING REQUIREMENTS 49-CFR 172.101 AND
SUBPART E:

CORROSIVE 4
DEPARTMENT OF TRANSPORTATION PACKAGING REQUIREMENTS: 49-CFR 173.272
EXOEPTIONS: 49-CFR 173,244

FINAL RULE ON HAZARDOUS MATERIALS REGULATIONS (HMR, 49 CFR PARTS 171-1BO),
COCKET NUMBERS HM-181, HM-DSA. HM-1818, HM-181C, HM-1810 AND HM-204.V --FELTIVE DATE OCTOBER I 1q91. HQE'.EG COMPLIANCE WITH THE REGULATIONS IT
::THfRI'ED ON AND AFTER JANUAR 1, IQQI. (55 FR 14,2, :212 :,

EXCEPT FOR EXPLOSIVES, INHALATION HAZAFOS, AND INFECTIOUS SUBSTANCES, THE
EFFECTI VE DATE FOR HAZARD COMMUNICATION REQUV7CHENTS I3 EXTENDED TO
OCTOBER 1, 1993. (56 FR 47158, 09p/i)

SK PARTtENt OF TRANSOPTpTIC,• :-HIw ING NAME-IC NJMEE; 4c §; I22• •LFLRICACIJ-UN 1220

U [!-AXTM•NT O TR•ANSFORTA'I;.- ":z-;: ::Ls; a: ::.:5? 4¢0C;'.-

-- RrqcI',E MATERIAL

S,,;-T.N:T~, .30- TRANSP-,I0'I FAi-A.SINO AUTH,;::;
T:QNS

•S•../L PAC:AiG,0 40: ~CFR P7_ >2,7

BL' PACKAGING: 49 EFR 173,242

.CT T,,HSF'RTATCGI'dCNT.T LImITATiONS 40 C- I !
FA- :.NJ]R •IKCAFT OR 041L(AR. :

'ft.-- -.NL 1-

:;-:•; ::' :a ,• -_-: j,} EE qa• :- -:. ME r ,30 SEC.JK,' R!;'E ,E :; ;I

L?[L, H.T:N -" 52L.;¢ 320 MG.. .. r, '"; :NHALATLON-MOLSE LSO. r&MS•'•
PIG L 5 >4 , . RAL -RAT L D5T. T f

d:t0RE O TED -MAN LrL,, MUTAGENI- DTAN uRTEES,1; REPFCDLCT.'CE EFFEC7C 2 AT I

*-I-: r4 4TTIj N0,r4 ' ErpPIF, - '-, STUD!'> OF • '- AT Ahr:;'
.' tM L CAN: SUGGESTS AN , C'EAiE3 RISK OF LAkNAL CANCER ;cM

J HIGh C.;,ENT'ATIONS _OF SULFURIC ACID.
LCAL EFFELTS: COFROSIVE- INHALATION. SKIN, EYE AND INGESTION

hALUTE 'OXICITY LEVEL, HIGHLY TOX;1 LY LNHALATION; MOOERATELy T,'0_ ST

APRGET EFFE TS. N!C DATA AVAILABLE. S0

S

• • •• • •• P•S

S
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HEALTH EFFECTS AND FIRST AID ACC---- ---E 04 OF 1-

INHALATION:
SULFURIC ACID:

£ORROSIVE/HIGHLY TOXIC. 80 MG/M3 IMMEDIDTELY DANGEROUS TO LIFE OR HFALTH.
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 FLOW

I RESISTANCE AND SUBSEQUENT SHALLOWER AND MORE RAPID BREATHING. HOT
CONCENTRATED MISTS MAY CAUSE RAP23 LOSS OF CONSCIOUSNESS WITH P ISSIULE
DAMAGE TO LUNG TISSUE. VAPOR5 MAT " '< Ot'!u F'. L A
BURNING OR TICKLING SENSATION IN lHt NOSE AND THROAT ANP RETRO' ERNAL

* REGION, FOLLOWED BY COUGH, RESPIRATOR, DISTRESS, TRACHEUBRONCHITI'.
CHEMICAL PNEU$ONITIS AND PfrSIBLE SPASM OF THE VOCAL CORDS. HIGH
CONCENTRATIONS MAY PRODUCE L OOGY NASAL SECTETIOtIS AND ;rUTLM, HEMAT -MEc: 3
GASTRITIS, AND PULMONAPY cr%.MA, A SINGLE OVERELPOSURE MAY LECD TO

* sRYNGEAL, TRACHEOBRONLHI 4L AND PiltMONART EDEMA. ONE I'DICIDJA :FRA'[:l
Ni TH. FACE WITH SULF ,;Ir ACID L' .ID ?YPEPIENCEK DE! o -,'T OF

PT' v• PT F TIROSIS, RLS:' UA Et";N'_ HT-_ AN,, .,"A;" EPT- _.-Ž
F' , ROM DILUTE SOLUTION. A IRRITATt MUCOLL tEmSRANb. IHE LEI.*ý : E -O IED IN R,'- :I 5i1'. M3 2H0,16.

T -Our P F1 L

' ,LAN- ,SN z ; '! .TCAL ~ufr 5 ' -,w R A F I ý;N
F TI Q 7. C !. EN E'EAqEL R. ,N'. xc-UPE To Hiwh LONCfiTRATIONS OF SUL'F, R' A I F. RI 'L'"i iL' S

4EB H''' 7; EN REF" iF -' -- IMALS

FI ST AI- REMU"E FROM ELPOSURE -3 T `ESH AIR 4 ME-' EEL- ýE 7'H!I

4b PNESL.FLE AND AOM±Nj 3TEc G1,T_'- .' -ý'YwL-IELE, -EE t- E---Or N ARM -No
-" .T TREAT .MP ' " •:_ < 'J: ,O•r~vK' ,KNE '".''N L:A C.u"EN

F- LI ER P RME D£ A• EL•A. E N- ' EL. -mEOI.CAL ATTE-:CN

* ,'r,'FVC.IT,L:T-_b LF S. I .VE :
•::-EEx'Z,:JE-CONTAC:]IJT VP- Y.IE2TRATEL S5 .rUPT'S: AC! ' AT A2_ZE SEvERE"- "-_ AK, 7--IRJ DEGREE' -, RNS QITH NECROS:S OLUE TO TS -•-FINITY

wFL'7R A'z 'BE- L , RATING A:TUOo . 1T EYDTHENN17
* EACTION W•IH MOISTl;E. ' '.IL HARRING MAY OCCUR -7A,:k-1 '0 SHCCK

CLILAFSE I,; -N•"¶T 1,, THE AP,'; NT OF TISSUE INYOLEL '-L- RESULTN
MGUN:S " -4 SE LONG IN HEA&PLI3-'N N vAY CAUSE .xTENcI'.E SCAPING 'HAT

RE:JLT IN FUNCTIONAL I.'i '~i' CONTACT wITH D.LUE -ODLJTflN' MAY
* CAUSE SKIN IRRITATION,

HRONI- EP E- PEPE-T..' , LOW T m:"',iO'. o .--
ZKIN DESlfCAT.iIN ANL' LELT' LE HANGS. -' ANAIS A L 'HIS L'L
FUu'J,I Z' INFLAi,¶ATi,4 AN ýE NA1' S REPEATED ;CNTAT V,- DILT

* SOLUTIONS MAT CAUSE DEki.AT:Tl.

t I
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FIRST AID- REMOVE CONTAMINATED CLOTHING AND SHOES IMMEDOIATELY. WASH AFFECTEDAREA WITH SOr" 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

S TOO TIGVITLY, GET MEDICAL ATTENTION IMMEDIATELY.

EYE CONTACT:

SULFURIC ACID:
CORROSIVE.

ACUTE EEFOSULE- EPOSiIRE TO THE VAPORS rAY CAUSE A BURNING 0' STC& NI
SENSATION IN THE EYES WITH LACRIMATION, BLURRED VISION AND CjNJNLJCTIIhAL
COrN4ESTION. DFLASHES OF ACID IN THE EYES MAY PRODUCE DEEP CORNEAL
ULCERATION, KERATO-CONJUNCTIVITIS AND PALPEBRAL LESIONS WITH SEY'ER
SEQUELAE IRREPARABLE CORNEAL DAMAGE AN BLINDNESS AS WELL AS SCARRIN'
OF THE EYELIDS MAY OCCUR, SEVERE SULFURIC ACID EYE BURNS HAVE INCLUDED
GLAUCYMA AND CATARA T AS COMFLICATIONS IN THE OC,IST SEVERE CASES CONTA:T
WITH DILUTED ACID rAi PRODUCE MORE TRANSIENT ECfECTS FRCm WHIC" RECOVER'
qA- EE CmPL'ETE.

•C II E : Jr E - PEAtEP , rFt oSiR; MAT RE S'ILT TN RIMA TI , A'C .; T' .

] l I N - -- --U

U. -LSuS " • Z

-- LT x:_'E- I*'.'-ST7,ON MO! AIS UR NG P ! I T E • UT H OT. ,

E •]. *U3 AN0 APD~EN. A SOUR TASTE AND NAUSEA FOLLOWED SY VOMITING
A'•D RAHEA El A'R A STOMACH CONTET-N DEHYDRATION AND

ARN ATION uF TISS UE MAY OCCUR WITH ESCHARS ON THE LIPS AND M UTH.
8: WAIS u, YELLOWISH SIA7NS tAY BE FOUND A"OUNT THE MOUTH IN N'--

T '1 UFULT S.ALLO G U LACIAEMIA, STtMATrTIS. RAPID AND WEAK
-Are. PJCI4ELE flONQLULCI,-X: N J- A

IF, AL-U'':, BL ID AND CASTS 'N URINmE. ANurA. ESOPHAGEAL a ; ES"
.- •HT•Z] BT'21 A EEN REOTO OSBEF•OAI] -;THE

,TE•TINL TRACT MAT RESUL iN PERITuNT•TS,.
L Lg:ý-''-.RE- NC, LATA AVAILA ALE

- r- TC LV.; ' Er - TZLJTE THE AC> T'F.-FwILY
2, B.Z•J',! A, • ~ - E-T F - i IF vOMITING ;E•Z& T_-

Am'•ST FLUIm'-- ;ATEODLr !N '-EST ACID rUST BE JIL;sTEI ,-r*AN
' T 3 L -PHER'- 'i VTAIN AIRWAY ANLE TREAT PHDC

_-A HNDEL OF POIS0N1L$G. 12TH ED -ET mECICAL ATTE-.
T

!ON
!. F , JM.. 0TIr 'U KEEP HEA-' CE! ' NIPS T'S H;-; RýEk- E0

A N F"T N

N,' C1¶>R" AFT C 'PE.. TREAT Si:ýTOMA T
ICALLY AND SUFFORTIVELT

0

0 0., 00

i •• •• 0
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"RATIVIIT11

OL YXU..W EXTEEN! 8A UWITH UATER.

SULFURICACih[ID: I
Ol ACETALDEHYDE: VIOLENTLY POLYMERIZED BY CONCENTRATED ACIC

ACETIC ANHYDRIDE: TEMPERATURE A.ND PRESSURE INCREASE IN r!'G~ tNTMINER
ACETONE + N:TRI:- ACID! VIOLENI DE ' OrPOSITION
ACETONE + POTASSIUM DICHROMATE. IGNITION

40 ACETONE CYANHY3RIN: PRESSURE INCREASE jITH PI EkXFl2~
V'ESSEL

AETONIiTRILE: VIOJLENT EýOTHERm ON HEATING, SULFUR TRIOxIDE REDUCESZ
INITIATION TEMPERATUJRE,

0 -.zROLE7N T
;.Ep4,~AURE ANC FRESSURE IN'~A IN >: ;ED CTAINER.

k2C : -iCE, .'GOROUIS ExOTHERm:C LE ATO
Ej 4;,r" r~ ION AN~D CON"~~'NJ

-ýL :-~ :.' - .H 'ý N lUE. F -IZZE) '

T -- P- i~N U

L , - .#

Li-:IE I LNTý

- A Em, ?; U; ;NL :-~,,jRT I uN. T

* EN" 4S- O --- H uLN FERCISE --ON~

TI

0~ 0
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DIMETHOXYANTHRAQUINONE; EXOTHERMIC REACTION ABOVE 150 C. I,

* 4-DIMETHYLAMINOBENZALDEHYDE: EXOTHERMIC REACTION.
2,5-{INITRO-3-METHYLB.NZOIC ACID + SODIUM AZIOE: EXPLOSIVE REACTION
1,5-DINITRONAPHTNAL.ENE * SULFUR: EXOTHERMIC REACTION.
EPICHLOROHYDRIN: VIOLENT REACTION,

SEJHOXYLATED NONYLPHENOL: POSSIBLE IGNITION,
ETHANOL + HYDROGEN PEROXIDE: POSSIBLE EXPLOSION.
ETHYLENE CYANOHYDRIN: VIOLENT REACTION.
ETHYLENE DIAMINE: TEMPERATURE ANC PRESSURE INCREASE IN CLOSED CONTAINER,
ETHYLENE GLYCOL: TEMPERATURE AND PRESSURE INCREASE IN CLOSED CONTAINER,
ETOYLENIMINE. TEMPERATURE AND PRESSURE INCREASE IN CLOSED CONTAINER.
.L•l,,ATES. ExTREmEL HAZARDOUS PMIXTURE.

HE•ALITHIUM DISILICIDE. INCANDESCENT 9EACTION.
HYDROCHLORIC ACID: TEMPERATURE AND PRESSURE INCREASE IN CLOSED CONTAINER.
HYDROGEN PEROXIDE (50%): EXPLOSIVE REACTION AFTER EVAPORATION.
HYDROFLUORIC ACID; TEMPERATURE AND PRESSURE INCREASE IN CLOSED CONTAINEC
INEANE - NI-RIC ACIO. POSSIBLE EXPLOSION.

e, IOINE HEPTAFLUCRIDE: THE ACID BECOMES EFFERVESCENT.
t t. - -- E ,-,'LOq!ON IUN TO ;P0,-N 7-E RFf ¾.F ACIE-mETAI r; N
,r-. .. NE E.¶PR~ATjR5 AND PRES0 URE NJ'ASE..' 2LE£ .ONTAINER,

, _ .- IN.ANDESlENT PEA-
EXPLOSiN N t, .'LACT,0 1EI,. 2: TEM:•, TP-U N- RE ppr;ip INfl'EAS- C' .OE'D: L.NTAN~z•;

S~~ 'EL ~ N

"NITRICACT + GL:,iEPIE,-_ - AL,• rE.T.L"ON
T.2- -2ý !-; II~~n Ec . :Z-,N YIJý h. PF4CUO 04r- .1;cO

.0 ,Tt>L£ ETHE OSS'ELE :0LENT RALTI ,N OR C,.
I::..TI,,- MA I - AUSE' UIOLEN ' -". : 'LTSP

_ -- z 4 .' Ll I AT M' L

H,_ .. EX THEr.,T' REACTION AT ELEVATED TEMPE;ATQRES.
L ' ' 'A TION,

,•..... 'RmAT:jN ,F . p-:Vc ,TXTURE.

'<E'E 3 EE . T

S;[ :,: 1::'- 4C_-I HE R -E• L :E,-I -IN,

-"- - '.O " ' P¼_. MLLJHUL t uE E i.:LSCI

-"-:. S..: ......... "::•D h,:' .T',lEA>>: r .',IT- FEOSS:]E >'N:T ION

PCLYZS.LLENE EXPLOSION ON _-NTACT.
P ,r;i.TLM,: EXPLOSIVE INTERACTION.

1Pm ERT- 8F BU'IIO 111E 1IGNITT I r,
POTASS T Lim CHLORATE. POSSIBLE lIFE Ak, Ev'PLCSION.
FP,. UM -_RnANGANATE. Pn-.0551, E ExPLOSION IN THE PRE"ENCE :ic MOISIUTp.F

* POTASSIUM PERMANGANATE + POTASSIUm CHLORIDE; VIOLENT tiLru-DN.

7S
S . . , . 4 *

V?,' .. ?" :."""-",

, 1' : ,: . :, "-:•,,



ACC22350 PAGE 08 OF II
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.
REDUCING AGENTS: REACTS.

* RUBBER: ATTACKED.
RUBIDIUM ACETYLIDE: IGNITION ON CONTACT.
SILVER PERMANGANATE (MOIST): EXPLOSIVE REACTION.
SILVER PEROXOCHROMATE: EXPLOSIVE REACTION
SODIUM; EXPLOSIVE REACTION WITH AQUEOUS ACID.
SODIUM CARBONATE: VIOLENT REACTION.
SODIUM CHLORATE: POSSIBLE FIRE OR EXPLOSION.
qrT!IUM HIROXIDE: TEMPERATURE AND PRESSURE INCREASE IN CLOSED COr»ER

* SODIUM TETRAHYDROBORATE! VIOLENT, EXOTHERMIC REACTION.
SODIUM THIOCYANATE: VIOLENT EXOTHERMIC WITH EVOLUTION OF CARBONYL SULFIDE.
STEEL! FOSSIBLE EXPLOSION DUE TO HYDROGEN GAS FROM THE ACID-METAL RE4Z7IKN
STYRENE MONOMER: TEMPERATURE AND PRESSURE INCREASE IN CLOSED JONTAINE.T

* SUCROIE: FORMATION OF CARBON MONOXIDE
ITTAMETH, VNINE: TOLENT REACTION IN CLOSED CONTAINER'.

. 5-NT7'NET UILMEN' S frPOS!TI Or CONTACT.
L'MI: 4_- I ITHICCA'FOrATLE MAY EXPLODE ON CONTACL.

,-,5-TR!ACINC EAF'LOSI'E DE- 17

-- - - - - -R- I•£•T5CA? -IE ;:• - .- pOu

.P1L L

ýý: 7'o EF7ZA.'IC1f H, NL ;ý REFRpTE7 TO OCCuG 0'4,E,
"E•E LRZ .ND URSESUFES.

ýTOR45E AND 7;7TýPfQAL

:E H: S•STNCI :.Gs'',TNCE >NTACT Th-. MU£RICT :>sEct-:}

G*TRAC*--

2",E: '] 3• M_- 'VZLT{ L2,TI -t£.h&HiE FRI:M ':J'M:27E-:gE •

• 0=S•;£AT;. t4TE;:ALS SEPArTAE rAOn CARECK'S,. CHLD•ATE5 RL_-:>•E•
N:R:S FICRATES. 4>5 KDC•ERED nETALS , (NF7 4 43, HAZAR•'>uS CKE:tAL• C4TA.

•.S• •:•ETSutLISHI,

F _W:d -1CT A N ELF
• ~ J _;TTI- _;-ýAT FRO-•OaT•• ~STN

THRESHOLD PLANK:NG DUANI!T' UTK
"59E S %FND A•ENOMENTS AK PEAUTHCFICATION ACT (SARA) SECTION DCC PEZ>EE;S

I rT EACH rAN[ ITt UHERE At E•TREMEL HAE.9C.:E SwEETANCE IS FdSEE T Iv. A

! I SI 0 0 000
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QUANTITY EQUAL TO OR GREATER THAN THE TPQ ESTABLIS8HE FOP THAT SUBSTANCE

* NOTIFY THE STATE EMERGENCY RESPONSE COM¶MISSION FOR THE STATE IN WHICH IT IS
LOCATED. SECTION 303 OF SARA REQUIRES THESE FACILITIES TO PARTICIPATE IN LOCAL,
EMERGENCY RESPONSE PLANNING (40 CPR 355.30).

0 **DISPOSAL**

DISPOSAL MUST BE IN ACCORDANCE WITH STANDARDS APPLICABLE TI GENERATORS- 01
HAZARDOUS WASTE, 40 CFR 262. EPA HAZCAC.IJE WA37E N-4mSEP TOO:o 'I0 POUND CEPCLA SECTION 103 REPOKTAELE SU

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

0 C3NGTTIONS

1Ar INITE OTHER C'2MoEU3T1,Eu mA^TERIA;i 'WOOiDDA
SAYN TNWATH R EAL~EPIONOL'S "A' h Eo SES R U OF F TOC SSE mI CRCE' I

.............................* . . ......... ....................

C:-ý RE

eJ- 6-, 1 -I- EL

'C' I 4 ýAS

CAS

<a

-. ~-Lk WE
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0PROTECTIVE EQUIPMENT

VENTILATION:
* PROVIDE LOCAL-EXHAUST OR PROCESS ENCLOSURE VENTILATION TO MEET PUBLISHED

EXPOSURE LIMITS.

RESPIRATOR:
* THE FOLLOWING RESPIRATORS AND MAXIMUM USE CONCENTRATIONS ARE RECOMiMENDATIONS

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

* THE SPECIFIC RESPIRATOR SELECTED MUST aE' BASED ON CONTAMINATION LEVELS FOUND
IN THE WORK PLACE, MUST NOT EXCEED THE WORKING LIMITS OF THE RESPIRAlOR AND
BE JOINTLY APPROVED BY THE NATIONAL INSTITUTE FOR OCCUPATIONAL SAFETY AND
HEALTH AND THE MINE SAFETY AND HEALTH ADmlNISTRATION kNIOSH-r'SHA).

SLULFUPIL S]D:

-S '.'M- ANY POWERED AIR-PURIFYING RECPS4ATOR WITH AN ACID 5A_ Cz-T;:DM
SD HA'INC A HIGH-EFFICIENCY PARTICULATE FILTE-.

A " ' .-' U 5 .- -S -E '.- A T C F : 'E F A T E I I N A ._' ,N T I N• C ( . - W D. E
- . ,; m3 A,•, CAECL :-;T;•i[,_D A:ES::'A":; '•-' ½:L. FAx;#::-.-' .i ' :; '.A-

I * _ r c.

!,; _ STYLE- C- R MkA:• • - ' . .ANl •'F~'F'LE-I .rE? rr TOR UI;H A KILL FACEPIEQE.
A A•,'A tut PT ,.•;N' LULL FACEFIECE ESsF:R;rOP (55'A- S •:-W7TH A

CHAN-STYLE u f- -- OR BACK-MOUNTED AFI, GAS CANITETER HAYIANG A
HI:.;H-EFrFICIErC PARTICULATE FILTER.

* SO M_,,•,:- .. .N' . r.T : RErIRATOR WITH A FULL FACEFIECE AN- OPERATED IN A
P P.-.E-E ,END OR OTHER POSITIVE PRESSURE MODE.T R,•.', T,,; O E

rLAFE A S. FL'LL AC E E CE .... TO . R (GAS mA~cO WITH A
' ,N- CR FL9  ,7- -R SACK-.' T ACID GAS CANISTER HAVING A

:7 T'--TFF. NC • FA,,ULATE FI LTE.
-ANY APPrOPRIATE ESCAPE-TYPE SELF-CONTAINED BREATHING APPARATUS.

.. ,-7 .. :*.TELY DANGEROUSlz T` T-. 0-HEALTH C.LONDITIT-

* . .EL:`IAr NED -6 EATt-ING A;PARATUS THAT HAS A FULL -ACIEiE AK S
J. N A ...E... ,L- Er¶..j -R OTHE• Pr-TE7 .'E-PRESSURE O'OE.

40
AN! SUPPLIED-AIR RES;TRATOR THAT HAS A CULL FLCEPIECE AND IS OPERATED IN A~z:Lý½MM O L ULHER P"--- IVE-PRESSURE MODE IN CtrBINATION WI!H AN

.HIA SL-O E BF ,PPARA TU- )SERATED IN FRES-EJRE-DEMAND

* OR OTHER POSITIVE-FRESSURE MODE.

,HEAR APFPPRIATE PROTECTIVE CLOTHING TO AVOID ANT POSSIBILITY OF SKIN CON TA-T
* -TH LIQUIDS CONTAIING MORE THAN I SULFURIC ACID. AVOID REPE"TED OR

OO.•, .GE'D SKIN CONTACT WITH LIQUIDS CONTAINING li OR LESS SULFURIC ACID.

G LODES.
* ErPLOYEE MUST WEAR APPROPRIATE PROTECTIVE GLOVES TO PREVENT CONTACT WITH THIS

A . 4- ' '.' ,

A . ,

be'!rx...
t:7i *
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SUBSTANCE. R

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

EMERGENCY WASH FACILITIES:
WHERE THERE IS ANY POSSIBILITY THAT AN EMPLOYEE'S EYES AND;OR SKIN MAý BE
EXPOSED TO THIS SUBSTANCE. THE EMPLtgER SHOULD PROVIDE AN EYE WASH FOUNTAIN
AND QUICK DRENCH SHOWER WITHIN A:'En7ATE WORK~ 4EA rr:Mr;R--.-, LEE

AUTHOF:ZE - F hE; SCIENT:F.r: INC,
CREATION DATE 11,23."_-4 t VISION DATE. -

-AJGITI0N-L NFr WMhATION,
THIS INFORMATION IS BE [L TE "F ;L ;'-Llr; E AN, EFFECE •'.- THE EE -

SINFORMATION CURRENILY A',VILABLE TO US. •EEF wE m - -- ,- -
?ýERCHANTABILITY OR AN" tLLF• T UA -,N, E Q;FE.-' .: .:
S'_•::H INFORMATIUN f'-• WE *- •v F. - -Fj _- _

." OLLD. HOLI L LHE N ,'..E T .

* a.
IS

•#4

"4'

-'-_
.;a

JrI

a!
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0 SOP NO. 7.1
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DATE 2/91
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APPR0O \

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

APPUCABILrTY
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 can 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 wearina oermeable 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-I. This work/rekt schedule Is determined by the Wet Bulb
Globe Temperature Index (WBGI), a measure of environmental factors which most nearly
correlate with deep body temperature and other physiological responses to heat WBGT
values are calculated by t foltowin equaions:
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1. Outdoors with solar load

WBGT = 0.7 NWB + 0.2 GT + 0.1 DB

2. Indoors or Outdoors 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 (210 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. If the heart rate exceeds 1 10 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 temperature at the end of the work period (before
drinking). (7
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TABLE 7-1-1

WORK - REST REGIMEN I

WBGT TEMPERATURE IN WHICH VARIOUS WORK LOADS ARE PERFORMED [F0(C0)]

WORK-REST REGIMEN LIGHT 2  MODERATE 3 HEAVY 4

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)

P

I Adapted from "Permissible Hoet Exposure Threshold Limit Values* in Threshold Umit
Values and Big" Ewo e Indices for 1990-1991. American Conference of
Governmental Industrial HygIlenists, CincInnal, Ohio, 1990, p. GO.

2 Light work (up to 200 Kca/hr or 800 Btuw/r): e.g., sitting or standing to control machines, p

performing ght hand or arm work, etc.
3 Moderate work (200-300 Kca*hr or 800-1400 Btuihr): e.g., walking about with moderate

Ing and pushing, etc.
4 Heavy work (350-500 Kcafh or 1400-2000 Btulhr): e.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 5

NORMAL IMPERMEABLE
ADJUSTED TEMPERATURE 6  WORK ENSEMBLE 7  ENSEMBLE

90WF (32.2C) or above After each 45 minutes of work After each 15 minutes of work

87.5°-900 F (30.8-3.2°C) After each 60 minutes of work Alter each 30 minutes of work
82.50-87.5F (28.1°-30.8°C) After each 90 minutes of work After each 60 minutes of work

77.5°-82.5°F (25.3°-28.1°C) After each 120 minutes of work After each 90 minutes of work

72.5.77.5!F (22.5-25.3C) 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.

5 For work levels of 250 kilocalorles/hour.
6 Calculate the adjusted air temperature (ta adD by using this equation: ta adj OF =

ta OF + (13 x % sunshine). Measure air temperature (ta) with a standard
mercury-4n-glass thermometer, wfth the bulb shielded from radiant heat Estimate
percent sunshine by Judging what percent time the sun Is not covered by clouds
that ar. thick enough to produce a shadow. (100 percent sunshine = no cloud
cover and a sharp, distinct shadow; 0 percent sunshine - no shadows.)

7 A normal work ensemble consists of cotton coveralls or other cotton clothing with
long sleeves and pants.

000000
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a. If oral temperature exceeds 99.6°F (37.60 C), shorten the next work cycle by 0
one-third without changing the rest period.

b. If oral temperature still exceeds 99.60 F (37.60 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 0
when his/her oral temperature exceeds 1OO.6°F (38.1 °C).

3. Body water loss. Measure weight on a scale accurate to +0.25 lb. at the beginning
and end of each work day to see if enough fluids are being taken to prevent
dehydration. Weights should be taken while the employee wears similar clothing or,
ideally, is nude. The body water loss should not exceed 1.5 percent total body •
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 training 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 help reduce heat stress:

1. Adjust work schedules:

at. Modify work/rest schedules according to monitoring requirements.

b. Mandate work slowdowns as needed.

c. Rotate personnel: alternate job functions to minimize overstress or
overexertlon at one task.

d. Add additional personnel to work teams.

e. Perform work during cooler Jru of the day It possible or at night if
adequate lighting can be provided.

2. Provide shelter (air-conditioned, if possible) or shaded areas to protect personnel
durmig rest periods.

I • • •• • •S
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3. 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 w-iter must
be ingested for approximately every IPF -,inces (0.23 kg) of weight lost. The nofmal
thirst mechanism is not sensitive enou•. i to ensure that enough water will b,- drunk
to replace lost sweat. When heavy sweating occurs, E ncourage the worker to drink
more The following strategies may be useful:

a. Maintain water temperature at 500 to 60OF (100 to 15.60C).

b. Provide small disposable cups that hold about 4 ounces (0.1 1tcr).

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.

4. Encourage workers to maintain an optimal level of physical fitness:

a. Acclimatize workers to site work conditions: temperature, protective clothing,
and workload.

b. Urge workers to maintain normal weight levels.

5. 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.

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

a. Field showers or hose-dow areas to reduce body temperature and/or to
cooal off protectve clothing.

b. Cooling ja.,xets, vests, or suits.

iI
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7. 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.

b. Heat Cramps: caused by profuse perspiration with inadequate fluid intake
and chemical replacement (especially salts). Signs: muscle spasm and pain
in the extremities and abdomen.

c. 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. 0

d. Heat Stroke: 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

i'
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From APG FIRE DEPT - CHIEF'S OC PHONE No. : 410 276 9938 Oct.25 1993 12:44PM P02

DEPARTMENT OfP THE ARMY
U.S. ARMY ASER028N PROVING OftOUIW

A S i N O , I N P R O V IN G G R O U N D . M A N Y L A N O Z 1o 9 0-6oo I

5 OCT 1993

Office of the Deputy
Installation Commander

Mr. Gary Corbell
Welenco Geophysical Services
4817 District Boulevard
Bakersfield, California 93313

Dear Mr. Corbell:

In accordance with the Code of Federal Regulations, Title 32, Part 666,
Weleneo Geophysical Services is hereby authorized to utilize a cesium 137
radioactive source at Aberdeen Proving Ground. Source use will be In
accordance with your letter of September 20. 1993 and the following
conditions:

- Mr. Ralph A. Cardenuto, Aberdeen Proving Ground Radiation Protection
* . Officer', must be notified (410-278-9025) at least 24 huur's 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 location 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 Conmmission unrestricted use criteria.

- The Aberdeen Proving Ground Radiation Protection Officer will be
immediately notified of any accidenrt/itrcident, 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 is
Mr. Ralph A. Cardenuto, Directorate of Safety, Health and Environment,
Environmental Comp lance Division, 410-278-9025.

Sincerely,

/Jjorn M.Taylor
Colonel, U.S. Army
Deputy Installation Commander

LS
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1. 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.

2. 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.

3. Personnel Monitoring Procedures

All personnel directly related to activity involving
radioactive materials will wear a film badge or a
suitable acceptable dosimeter. Film badge records
will be quarterly 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.
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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.

4. 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 appropriatý 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.

5. Posting Restricted Area. Vehicles and Labelling Containers

a. Posting restricted areas-storage area and areas where
radiation levels are expected to achieve 2 mRWhr will
be labelled with signs stating "Caution-Radiation Area"
or "Caution Radioactive 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 conspicuously 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.

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 materialg 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".

2



6. 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 he'maintained at the facility.

b. Receipt 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.

c. 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 radioactive materials.

d. 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.

* e. 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.

f. Vehicle surveys will be conducted at monthly intervals
and these surveys will be maintained in a file.

g. 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.

3



7. Procedures for Transporting Radioactive Materials 9

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.O.T. markings.

b. Transport

All radioactive material sources used will be stored 9
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 0
transporting to field sites, they will be locked to
an intergal part of the vehicle.

8. Procedures for Storing Sealed Sources of Radioactivity

Materials.

a. Storage

Radioactive sources must be locked in their shield
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".

4



9. Procedures for Use of Radioactive Sources

Company personnel directly in charge of the 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 is

removed from the shipping or transport container.

The source is attached to the logging tool and

S placed inside of the well. When 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 raioactive 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.

5
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(1) Fire and other Emergencies 0

(a) notify all personnel in the area immediately.

(b) attempt to put 6ut 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. A

(h) The Radiation Safety Officer will have to
approve the area before work can be resumed.

(i) monitor 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.

6



AV4

(2) Leaking Source

(a) if a source is leaking, which the
logging tool would indicate, shut
the operations down.

(b) notify contractor and immediately 0
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
0 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.

7
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(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
primarily for a record of trivial or no exposures
to his employees.

(4) Eiring 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 officers if tecessary.

g. Emergency Procedures

Emergencies vary greatly in their respective hazards.
These are sometimes in the form of spills, fires,
explosions or vehicle wrecks which, consequently,
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

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 persons. This would

include roping off the area, notification 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 governmenthl agency.

8
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PROCEDURES FOR LOST SOURCE DOWNHOLE

A. Decision on Recovery of a Source

B. The Company's Responsibilities

C. Recovery or Abandonment of a Source

D. Summary

9
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II

A. Factors influencing the decision on recovery of a source
when stuck in an oil well.

1. 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,
especially if all zones of interest are above the
tool.

3. Interference of the tool with potential production
and deeper drilling.

4 Value of clearing the hole for additional logs

~B Lhen a radioactive source is associated with stuck equ'2-
ment, the Company becomeq mere actively involved O.:r
responsibilities are

I. Remain in contact with the client and offer cur best
advice and recommendations regarding safe fishing
procedures.

2. Take care to recognize the possibility that a fishing

procedure might damage a source capsule.

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.

C. 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.

i. If 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.

IOI
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2. 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 radioactive mater-
ials. The well head, if left above the surface,
should contain the same information on an engraved
durable metal placard.

3. 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 0

fluids past the capsule and eventual destruction of
the capsule through abrasion (Figure 2).

4. 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 0
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),

5. Production of gas, water or oil past a source should 0
be prohibited unless the capsule is protected from
abrasion. Casing or tubing should be adecuate. 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.

6. 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 appreciable flow of fluids by the source.

In addition, the separation between the new and

11
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original hole would reduce the rate of flow at the
tool to a very small figure. It is recommended 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 b. baid 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 through decay would be totally obscured
by natural background radiation long before the mater-
ial reached the surface.

D. Summary

1. All precautions should be taken to avoid rupture ef
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, drilling. or pounding fishing opera-
tions.

2. A radioactive 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 regulatory agencies

and making all reports is the Company's.

5. It is the client's responsibility to deal with the

State agencies issuing permits for drilling oil and

gas wells and to furnish that agency with any infor-

mation which may be required.

• • , • ,- • 9 , , 9
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HANDLING TOOL FOR CESIUM SOURCES

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.

117

41I



RADIOACTIVE MATERIAL HANDLING AND STORAGE

Handling and storage of radioactive materials

must be Derformed In strict adherence to Nuclear
7 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

- c designed for the 6.6 x 106 NIS (3 curie) AmBe 241
Source and Source Holder.

The Source Holder is designed to accept the
Source Handling Tool, which will permit the
worker to maintain a distance of five feet from the
source. The Source Handling Tool is threaded to
capture the Source Holder while moving it to or

*from the storage assembly or downhole tool, it
also has a deep socket to enable the worker to
screw the Source Holder into either of these
devices so that he need never approach the
source.

3

1I

S

C2

REF. DESCRIPTION PART N,

I Storage Assembly'• VN " o52C1 003o

2 SOurce Handling Tool 002.99-7,,010

3 Source Holder 002.9200.034

4 Source Holder Assembly 002-92000.,

5 3 Cu. AmBe 241 Neutron Source 015.2009-0•8

.6eu Ang ?YJ
6 Spacer 002.9200-036

7 Source Shield Cap (Neutron) 002-9200-037

Not Source Kit which consIsts of 003.4710-003

Shown Items 1. 4. 5.
Page 49/5-•
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CESIUM 137 STORAGE AND SHIPPING CONTAINER

S

4" Diameter

'T
1 3/4" lead lid

* Container is made en:irely
I of lead and was constructed

2½" Deep by Gulf Nuclear or Hojscon,
i Texas to transportation

specifications .

II
Diamete: 4" lead body

20
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SA. EKERGENCY PROCEDURES REPORT

1. Customer:

2. Customer's Supervisor:

3. Company Supervisor:

4. Cause of Emergency:

01

* 4

5. Source or Isotope:

6. Quantity of Isotope (curies) believed to have been spilled-

2. Safety precautions immediately enacted:

21
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8. Were there any suspected over-exposures and if so, who:

2.__ _ _ _ _ _ _ _ _ _ _ _

9. Personnel radiation survey, for those working in the
Restricted Area:

Name Head Face Body Hands Legs Fee-,

1. _ _ _ __ _

2. ________ _______ ________ __ ___

10. On the sketch of the job site, mark the location of the
exact spill.

11. Make an isodose chart if the level of the spill is greater
than 10 mr @ I foot.

a) one foot:___________

b) three foot:___________

c) six foot: ___________

12. Check the air space for contamination: ___________

1 22 -



EMERGENCY PROCEDURES REPORT (CONT.)

% 13. Results of wipe tests after clean up emergency procedures
are undertaken:

Position No. 1: (dpm)

Position No. 2: (dpm)

Position No. 3: (dpm)

14. Suggestions to future prevention of this accident:

2

BS
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VEHICLE & JOB SITE RADIATION SURVEY 0

- 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 A

B WELL_ C B C___

JHEAD ~HEADj

D D

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:

2
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RADIOACTIVE MATERIAL TRANSFER

TRANSFERRED TO:

ADDRESS: :

MATERIAL QUANTITY

SERIAL NUMBER MODEL _

LICENSE NUMBER EXPIRATION DATE

MODEL NO. AUTHORIZED

LEAK TEST EXPIRATION DATE ENCLOSED? -YES NO O

I certify the above information has been completed and the licensee is
authorized to receive the above material.

Date Signature
---------------------------------------------------------------------

RECEIPT OF TRANSFERRED MATERIAL

Received by (Name of Individual)

For (Company Name)

Title Date

26
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RADIATION DETECW. ION COMPANY

OCCUPATIONAL DOSE LIMITS FOR PERSONNEL MONITORING

- 4
Personnel monitoring of radiation workers Is required by law if they are likely to receive a dose

above 300 millirem per quarter for whole body radiation. Whole body Includes external exposure to

critical organs such as the head and trunk, active blood forming organs, eyes or gonads. Higher

dose limits are allowed for non-penetrating radiations (beta-rays and superficial x-rays) which

exc ose only the skin uf the whole body. Still higher exposures are allowed If radiation exposure is

limited to the extrtnities, namely the hands and forearms or feet and ankles.

Film and thermoluminescent dosimeters are the most commonly used personnel monitoring

dosi.-r~ters. Both are capable of differentiating between penetrating and non-penetrating radiation.

Finger ring and wrist badges may be worn to determine dose to the extremities. Personnel dosimeters

cre worn for fixed periods of time which are usually weekly, bl-weekly or monthly. The per-

m~ss!ble occupational doses for these periods are given below In milllrem:

OCCUPATIONAL DOSE LIMITING RATES

Weekly Mcnthly Quarterly"' AnnuclI

Wo .1 Body 100 400 1250 5000

Skin of Whole Body 600 2500 7500 30000

Extremities 1400 6000 18750 75000

"These ore the only limits actually specified in AEC and state regulations.

The RDC dosimetry report provides a record of current whole body X or gamma dose in column 6

and 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 and 11 give the cumulative cal-

endar quarter dose for penetrating and for non-penetrating radiation. Columns 12 and 13 give

similar data for the calendar year. Columns 14 and 15 give the cumulative lifetime dose, or the

dose acquired since the inception of service with Radiation Detection Company. Technical over-

exposures are immediately reported to the client so that any required report can be mode to the

State or other appropriate Regulatory Agencies.

Please note that the average background dose received by the general population is approx-

imately 100 millirems annually and that the average dose from medical and dental radiography is only

slightly less than background. Occupational dose does not include the dose from medical or dental

dnginosis or from medical therapy.
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Each 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 label by legible printing
(manual or mechanical) using a durable weather resistant means of
marking.

4
"Contents" - The name of the radionuclide, as taken from the listina
of radionuclides in Section 173.435 (symbols which conform to
"established radiation protection terminology are authorized, i.e.,
99Mo, 6 0Co, etc.). For mixtures of radionuclides, the most restric-
tive radionuclides on the basis of radiotoxicity must be listed as
space on the label allows.

"Activity" - Units shall be expressed in appropriate 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

Srfransport Index Radiation Level at Fissile Label

(T.I.) Package Surface Criteria CategoryI

C o(RL)

N/A RL< 0.5 millirem per Fissile Class I Only White - I
hour No Fissile Class I! or III
(mrem/h)

Fissile Class I,
T.1. < 1.0 0.5 mrem/h < RL . 50 Fissile Class 11 Yellow - II

with T.I. ý. 1.0,
No Fissile Class III

1.0 <T.I. 50 mrem/h < RL Fissile Class II
with 1.0 < T.I., Yellow - Ill
Fissile Class III

3

I/ Any package containing a "Hlighway Route Controlled Quantity" (Section
173.403 of this subchapter) must be labeled as Radioactive Yellow - Ill.

33
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RADIOACTIVE MATERIAL LICUJIS

Pgmuag1t to 00 Cell VMle Adminkhwe, Co^. 10e 17. Owtow 1, awbowv 4. emw .., Lk.wuJt of Ralonetire Usafte, w in~ rdwoO~N u eaeRW GROF NOMWANCW heOew'.&v Nko* by OW ftappn 0 kjen 4 hapSeg 6ueE 8Uoho&A dje 1havo tuoeMe. '. oopoa
&ugebfw, ofdk o afe isevv mawwe ihuE haftow enE 0 a edi aw MN W~ move lo e pun'peJ &W of the jo/aceft dulpiemE
Week Thb dben k AWe. 0e ONlul n,*PW m qifet iEm~o &W ~ l~ ofjs 0a, ODtalS of M n-ualnw or honw~ I /aeffal w4

* .'vmM~v I.e~ Sbm Denim

We~wo, re.2900-1.5 4dwwant mam 15
£A$*-- 462.7 District bSQlevard 4 4ksl I

ft~r~lC 9331.3 . t~b 23, 1996

Aftemew Ga mil a #n w**aa
Pladiation Wafey Officer !!4oloic Health Branch - LCO hmqese

3h 111 W to the lettar cated .7~m 24, 2993 signed by anzy Orbell, iadjtim
SafetY Off i , Liawie Numbe 2900--25 is bm:b ii a fo2.laus:

A. Ceium 137 A. Sealed Solr=e (aulf A. a source not to ex~e
Nuclear M~odel VL-l) 125 milUicuries each.

B. Amenrici.um 241:Be B. Sealed Souxoe (QGuf B. 4 suarces riot to exclod
Wa~lsear Model. ?m~e- 5 Owrias each.
71-1)

C. Ceinumiu 137 C. Sealed Source (Nuclear C. 2 sources rot to excee
Dviromental Engin- 10 nicrocaies each.
earing Vadel CSV

9. &=Qiq A

A. ard B. Th be used as =uzgwfts of tools far oil %ell lc~irg.

C. To be used far in~tumawt, calibration.

10. PlAdicactive vaterials may be used at t~mprary job sizes a ora- ite 1. ~wamr in
areas not Under eXcluimi federal jurisdiction thircuiiot the State of
califtrnia. PAioactive naterials ray be perwrAnntly sarwed wnly at:

(a) 4817 District Boulevard, Bakersfield, Cglifovda

For the State Deapantment of Health Somervc

offt 3~ra 30, 1993 b

padlf~leHealh betle

7 0 P BieSroew AI1



page 2 or jpaga

RADIOACTIVE MATERIAL LICENSE uicenh. Numtber~ 2900-15

Supplementary Shoet Amewdmni N~umoer. 15

11. Wei license is siubject to an annma fee far sorce of radioactive material
auth~ized to be possessed at ane a time asm cec led in Item a of this
license. The Unla.1 fee for this '..s is required by and ccapztd in..oVrder§ with Switionm 30230-30232 of the Californlia Radation~ cotol

Dajultan ad is almo subject to an wamal cot-of-Uiving adjusft* p~uvant
to Section 113 of the Califernia Health and Safety Code.

12. Radioac4tive material shall be used by, or under the suipervision and in the
physical presnc of, the to11liv~n individuals:

(a) Gary Cabel1 (h) Joseph L. NuScafl

(c) David JadwItm (J) Steven R. Roberti
(d) William 0. Oristy (1c) mark r. -0-~em
(e) 2bigdnio Bobiraid (1) David a~~mri
(f) Caig 9. Newian (M) Richard ULA~ote
(q) Bailey J'. McWuff

13. Ecpt as speifically provided otherwise by this licxense the licensee shall
possaius and use radioactive material A J bed in Items 6, 7, aid & of this
license in accondance with mtaterwnte, represetations, and pracedUres onmtained
in the d rmI ated below. The Department's regulations shall govern unlaes
the statevents, repreasentations, and procedure In tri lUmmmmi'a apiat.±on
and acaespot-donce are rare reatzict~ive than this regulations.

(a) The eaplication with attachmwits dated August 30, 1989, signed by Joseph L.
Newman, as modifiled by the letter with attadweonts dated August 3, 1990,
signed by Gary Corbsll.

(b) Thew letter with attadmmnts, dated March 12, 1991, signed by Cary 'Xorball.

(c) VA letter dated Daxerb 17, 1990 and letter with attAchreft received
Much~ 14, 1991, both signed by Gary Carball.

14. The radiation safety offliw in this program shall be Gary Corba11.

IS5. Sealed souce describe in Subiteis A and 3 of this licenne shall be tested for
leakcage and/or wotuuiiiation at interals not to woe 6 manths..

16. The following individuals are authorized to collect wipe test sarples of sealed
mources possesed under this license using lea& test kits acceptable to the
California Dspartmnt of Hemalth Services:

(a) 7he Radiation safety Officer.
(b) Qualified indivlduials designated by the Radiation Safety officer.

Pof the State Deportment of Health Servoes

Date: June 30, 19"3 43y: iR RegMm

P.O. lax 942 732
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-, ~RADIOACTIVE MATERIAL LICENSE Miemoa Num~ber 2900-154

Supplementary Shoot Amefdmemf Number~ 15

ý7. Rord 20Of 1411k test redUlts shall be kept in units of micracries and
maintained for inspection. fcords Wt be Atwood. of following~ Depirftast
inoweti an. & lekts w im hepreosmo of 0.005 microocuries or "m-

Of GIOYW4 r~i~de meril tallboroported to the Depa~mt= of Halth
341ricu ftL~l7iGHeath twc, 74 PStreet, P.O. Box 942732, Sacrintto,Ch 94234-7320, within f ive daps of the test. 7h~i repol shall irallia adascipta of the defective mao cc device, +J- results of the test, and the

corrective, actioni take.

18. Analytical test for leakage and/or contamuinat~an of meailed goacas~ shall be
", r1t"rI'd onlY bV vervion evocificallY authorized to perform that service.

19. The licenses in authorized to oorduct well logging studies In test wels
subject to the following requirumants:

(a) The walls shall be cased frals the wirfacs to levels below all
Potable water zares. if tUs walls teminate within Potable water zam,
the casing shallt be sealed at the bottom. The cusing sml I be proven
Ufta* by t1 2maqtab3A to the Dqrb* If the wells ane raotGo, case, they shall raot penetrate potable water zons and shall be proven
intact. by mathiods ameptable to the Deertirmnt. Norpfthble water is
defined ws having greater than 3000 iuilligrowz Pe liter of total d'Islved
molids or the water is domed to be atherwise narmpotable by the presenoe of
toxic materials as established by state or foleral regulatory agencies.

(b) The licewsee shall raintain available for inspection mach roords
as necesmazy to establish ourliazze with reuqireaiznts, of this
conixition for all radioactive materiel intrmhuced into test
wells. Thee recrds *hAll include the kinds and amounts of
radioactive materials, dates Introdued into test wells, and
locat~ium and identifications ot the test wells. These records
shall be maintained- subject to irispection at the well site for
the duration of the work at the site ard at the addfress specif ied
in Condition 10 (a) folloingq c.pletion of sidi work.

20. Each G@.mrc holder and loging tool containing radioactive materials shall bear
a legible and visible mairking. The marking shall boar the conentional
radiation symbol and the to lowing warding.- IF MWQ~ - DAMER - RADI0ACflVZ'-
DO N~r HIAMIL - NI1FlY CIVIL,~ WflRfITIS.

Fof the State Department of Health Services

Date OJW 3, 123 e: Fodiologic Helt Stanch
P.O. Box 942732

*'dU~l* I-& COA@d247321)
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RADIOACTIVE MATERIAL LICENSE uc.Oe Number 290o-15

lupplementory Shoot Amendment Numec. 15

21. MA liowum dall re. at by te alqso within. 24 hour to the Departmat of
Health Service or to the nearest field office6 the lowe c potsrt.il aimzvrelmnt
d=Hele of at sealed mca= =cntaining lnowid 1ateinal. In •aaitic,, a ,
writtan zqrt shall be vibmitt-d within 30 days for the lot ar
sugas %hich @hall cl1ude inf•matiao rez tlrqg iinotqu, amnt, location,
depth, method of immobilization, eaalirq, pliadirq, and notation to be placed
in public rdeozf.

'I

C,

For the State Dopoflffiet of Mealth SON"e

June 3_0 1993 By: g . ' ,, 3
.od.oiog[C WeaothV9r2ncI / .

P.O. Box 942732
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