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1.0 INTRODUCTION 

The Fulton Terminals site is located within the Corporate limits of the City of 
Fulton, Oswego County, New York. 

The project objectives are to remove two (2) above ground and two (2) be lew 
ground tanks from service via emptying, excavation, dismantling, and removing. 
The work is being undertaken on behalf of the companies and other entities that 
have consented to the issuance by the United States Environmental Protection 
Agency, Region II, of Administrative Order on Consent Index No. II CERCXA-60209 
(the "Consent Order"). The work will be performed in accordance with the 
requirements of the Consent Order and the "Agreement for Fulton Site Mitigation 
Activities" entered into between C&M-ENRAC and the Fulton Trust Fund. 

Hie following surtmary gives the specific details regarding the tanks to be 
removed: 

TANK SUMMARY 

Tank No. Capacity (Gals) Contents Contents Volume (Est) 

1 

5 
6* 
8* 

1.0 million 
20,000 
10,000 
10,000 

Sludge 
Tar-like material 
Sludge/Liquid 
Sludge/Liquid 

18,000 gallons 
15,000 gallons 
10,000 gallons 
3,000 gallons 

•Underground Tanks 

CSfl-ENRAC has developed the following Technical Proposal for the removal 
activities at the Fulton Terminals Site. This document constitutes the 
"Detailed Wtork Plan" required by Paragraphs 29 and 30 of the Consent Order. 
The technical approach described in the following sections presents a project 
that effectively accomplishes the objectives set forth above at the site, and 
which is safe and environmentally sound. 



2.0 SCOPE OF WORK 

Based upon a site visit, analytical reports and review of the site investi­
gation report, CWM-ENRAC has developed the following generic Scope of Work 
which establishes the foundation of a carprehensive operations plan for this 
project. The Scope of Work outlines the basic tasks which CWM-EKFAC will 
undertake for the safe and orderly processing, removal, transportation and 
disposal of the tanks and tank contents. These site specific tasks are as 
follows: 

2.1 Site Preparation 

2.1.1 Support trailers (Decon, office and equipment trailer) and 
equipment will be brought in and set-up. A site plan is 
attached. 

2.1.2 Emergency response stations will be established in close 
proximity to the active work areas. These stations will be 
supplied with spill response materials, fire fighting equipment, 
(wet and dry) and emergency first aid supplies (stretchers, 
showers, first-aid kits, etc.). 

2.1.3 Barricades and flagging will be placed to keep unauthorized 
personnel out of the potentially hazardous work areas. Every­
thing inside the chain link fence will be considered the hot 
zone. The hot zone will be delineated from the remainder of the 
site by chain link fencing. In addition, a high visibility 
fence will be installed between the existing fence and the 

- warehouse and along N. First Street. 

2.1.4 Berms will be constructed in front of the catch basin (west of 
Tank #1) in order to control surface run-off frcm the site. 

2.1.5 The waste on soil will be removed and placed in roll-off 
containers staged at the site by the EPA. The areas in* whxch 



waste on soil has been removed will then be covered with Poly 
(Visqueen) sheets. No contaminated soil will be removed. 

Initial Tank Survey 

2.2.1 Number and identify tanks by size, contents and location. 

2.2.2 Identify and expose piping, valves, fittings, pumps, etc. which 
will need to be dismantled, including internal heating coils. 
All piping, valves, fittings, and heating coils leading into 
and out of the tanks will be severed at the tank wall. All 
piping, valves, fittings, and heating coils will be removed and 
placed in roll-off containers for disposal at the SCA Chemical 
Services SLF in Model City, NY. 

2.2.3 Perform background monitoring including LEL, oxygen deficiency 
and specific organic vapors concentrations using a photoionizing 
potential detecting equipment. In addition, air monitoring 
will be conducted in order to establish a baseline. Also, 
continuous air monitoring downwind of the site will be employed 
during site activities. 

The air monitoring activities will be performed using an Organic 
Vapor Analyzer (OVA) with continuous strip chart recorder. The 
strip chart will be checked routinely at a frequency of at least 
once every 30 minutes. 

The air monitoring activities will provide for the establishment 
of stop work levels as well as a trigger mechanism for changes 
in levels of protective equipment for active on-site personnel. 
The stop work levels will be established by the EPA OSC in 
consultation with the CWM Project Manager. 
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2.3 Excavation 

Where necessary, a pavement breaker will be used to break up any concrete or 
asphalt. A backhoe equipped with a toothless bucket may be used to expose 
the top and sides of the underground tanks. The walls of the excavation will 
be sloped as much as possible to minimize the potential of cave-in. In view of 
the tight working quarters, shoring may need to be installed where adequate 
sloping is not feasible as per 29 CFR 1926.650 (shoring and trenching). The 
excavation will be considered a confined space with respect to personnel entry 
with the necessity for shoring being determined in the field. 

2.3.1 CVM-ENFAC's experience indicates that a water management program 
will be initiated as a contingency in all excavation work. 

2.3.1.1 The areas of excavation will be bermed. Diversionary swales 
will be constructed on the upgrade side of the excavation to 
eliminate any water run-in. 

2.3.1.2 In the event that groundwater or rain accumulates in the open 
excavation, this water will be pumped to portable storage tanks 
and analyzed prior to discharge. If contaminants are detected, 
it may need to be handled as a regulated material. 

2.4 Tank Opening 

2.4.1 All items identified in 2.2.2 will be dismantled following line 
breaking procedures. 

2.4.2 - Manways will be accessed using conventional hand held tools to 
remove the nuts and bolts. If this is not possible, hydraulic 
sheet and/or cutting equipment may be utilized. Sparkless 
tools and grounding will be used whenever applicable. 



2.5 Tank Sampling and Analysis 

2.5.1 The atmosphere of the tank interiors will be monitored as 
specified in Section 2.2.3. 

2.5.2 Two samples of the tank contents, if present, will be taker.. 
These samples will be fingerprint tested and visually inspected 
to identify proper handling/packaging procedures (oil, water, 
gasoline, etc). The sample will then be forwarded to the CWM 
(or WMI) ultimate management facility for detailed disposal 
decision analysis prior to shipment off-site. 

2.5.2.1 If tank entry is required, confined space entry procedures will 
be performed. 

2.6 Content Removal 

Using the information obtained in 2.5.2 above, the contents of the tanks will 
be removed using vacuum equipment or conventional pumps if possible. The 
material will be containerized in tank trucks, FRAC tanks (mobile storage 
tanks) or drums depending on their volume and chemical characteristics. In 
addition, it may be possible to utilize gas or liquid freezing technology to 
aid in removal of the tar-like material. This material would then be removed 
in a solid phase. 

2.7 Inspection & Testing 

Visual inspection of the tanks will be conducted to identify any evidence of 
additional leaks. 

2.7.1 If leaks are detected, the EPA OSC will be notified. In 
addition, notification requirements will be made as set forth in 
paragraph 39 of the Administrative Order on Consent. 



2.8 Tank Removal 
Using heavy equipment, the underground tanks will be lifted out of the exca­
vation. 

2.8.1 Prior to movement, procedures outlined in Section 2.5.1 will be 
conducted. If this procedure is not sufficient in handling the 
hazardous vapors within the tank, purging may take place using 
carbon dioxide or nitrogen. Action levels for purging will be 
established by the EPA OSC in consultation with the CW! Project 
Manager. They will be based upon instrument readings with the 
Organic Vapor Analyzer (OVA). 

2.8.1.1 If monitoring indicates an explosive atmosphere or other 
hazards are present, ccmpressor-driven, explosion proof, 
sparkless fans will be installed to vent the tanks. 

2.8.2 If necessary, any residual material will be removed and the 
tank cleaned. Residues and resultant washings will be loaded-
out in bulk if possible. Odor control during this task will be 
established or utilized by the CHM Project Manager as deemed 
appropriate by the EPA OSC. 

2.9 Tank Cutting & Removal 

Upon tank removal, a gas free atmosphere will be obtained prior to tank cutting 
to avoid the possibility of having volatile fumes trapped in the steel shell. 
The two 10,000, one 20,000 and one 1,000,000 gallon tanks will gas-freed, 
dismantled, disposed of as scrap (pending approval). If the tanks cannot be 
disposed of as scrap, they will then be disposed of as regulated waste pending 
approval of a secure landfill facility. 

2.9.1 During the tank cutting and removal, emissions from the tanks 
will be monitored with an Organic Vapor Analyzer (OVA) -with 
strip chart recorder. If air monitoring instrument data 



indicates that the treatment of air emissions is warranted, the 
EPA OSC may impose this additional requirement. 

2.10 Transportation 

All transportation will be in fully permitted and licensed vehicles. 

2.10.1 SOLIDS: 

2.10.1.1 Tank contents, when drunmed, may be transported using box-van 
trailers; 

2.10.1.2 Disnantled tanks may be transported using flatbed or dump 
trailers. 

2.10.2 LIQUIDS: 

2.10.2.1 Vacuum or bulk tanker trailers will be utilized to transport 
bulk liquids when possible. Drunmed liquids will be handled as 
in 2.10.1.1. 

2.11 Disposal 

2.11.1 LIQUIDS: (drum or bulk) 

2.11.1.1 Residual organics and cleaning rinsates will be managed at 
em's TSD facility in Newark, New Jersey, our Solvent Resource 
Recovery facility in West Carroll ton, Ohio, our SCA/Chicago, 
Illinois Incinerator, and/or our TWI/Sauget, Illinois Inciner­
ator. Use of the above facilities are contingent upon EPA 
approval as set forth in paragraphs 46 through 48 of the 
Administrative Order on Consent. 

2.11.2 SOLIDS: (tank carcasses and debris) 



2.11.2.1 Tank carcasses and debris will be managed at CWM's Model City, 
New York facility as a regulated waste, pending approved by the 
facility. Use of the above facilities are contingent upon EPA 
approval as set forth in paragraphs 46 through 48 of the 
Administrative Order on Consent. 



3.0 OPERATIONS 

The operations plan which follows addresses in detail each of the tank handling 
tasks which CWM-QJRAC will undertake in the implementation of removal activ­
ities at the Fulton Site. The plan has been developed to specifically address 
key factors associated with the project, while remaining flexible enough to 
meet changing site conditions. 

3.1 Mobilization 

During the initial phase of the site mitigation activities CSM-ENRAC will 
mobilize the necessary personnel and equipment to undertake the project safely 
and effectively with the overall goal of maintaining project scheduling. An 
equipment trailer and support equipment will be established near the tank 
excavation area. 

Upon completion of mobilization activities outlined in Section 2.1 and 3.1 the 
actual on-site removal procedures will caimence. 

Heavy equipment (crane, backhoe, dozer, etc.) and trucks will be scheduled as 
needed. A backhoe will be assigned to the project full time. 

3.2 ENRAC Personnel/Responsibilities 

ENRAC is staffed by thoroughly experienced, degreed scientists and technicians. 
The select of professionals who staff the ENRAC Division holds degrees in 
Chemical Engineering, Civil Engineering, Biochemistry, Environmental and 
Ecological Sciences, Analytical Chemistry and Geology as well as various 
business disciplines of accountancy, administration, etc. The following 
Aacz-Hhog the responsibilities of key project personnel. It should be noted 
that while these individuals remain accountable for their various areas of 
responsibility, the tasks associated with those areas may be assigned to other 
project personnel. 
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EMRAC Project Manager - Richard Young 

Removal actions at all sites are under the direction of an ENRAC Project 
Manager. The ENRAC Project Manager is responsible for: 

0 Coordination of the activities and efforts of the Operations Coor­
dinator in order to ensure efficient and effective project perform­
ance; 

0 Coordinate and schedule the project (determine when and where to 
move the crew, ensure that proper equipment is at the site when crew 
arrives, ensure all necessary details are handled prior to crew 
moving to site, etc.); 

0 Assist Operations Coordinator with any on-site problems encountered 
(make arrangements for additional personnel if needed, additional or 
alternative types of equipment, operational problems, etc.); 

0 Periodically inspect the work at the site to ensure proper perform­
ance; 

0 Maintain complete awareness of current status of the project; 

0 Schedule, specify, and coordinate the appropriate type of equipment 
needed to perform work. 

ENRAC Operations Coordinator - Richard Kilmer 

The ENRAC Operations Coordinator will be at the site whenever work is being 
done. He is responsible for: 

0 Complete on-site responsibility reporting to the Project Manager; 

-a 
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0 Supervising personnel; 

0 Assigning work duties; 

° Assuring proper safety equipment and procedures are used; 

0 Resolving disputes/problems among personnel; 

° Handling day-to-day operational problems involved with the job; 

° Assuring equipment is maintained; 

° Maintaining log book of clean-up activities; 

0 Establishing starting and quitting time (number of days worked per 
week, etc.); 

0 Recording all time expended, material and expenses; 

0 Handling all paperwork (Manifests, Bill of Ladings, etc.); 

ENRAC Safety Representative - Peter Larson 

The ENRAC Safety Representative reports to the Project Manager and is on site 
whenever operations are in progress. 

The ENRAC Safety Representative's responsibilities include; 

0 Coordinating health surveillance of all ENRAC employees; 

0 Assuring that safety procedures "in effect are in compliance with all 
appropriate federal, state and company regulations (following the 
most stringent); 



Maintaining personnel exposure records; 

Assuring appropriate personnel protection equipment is adequate for 
actual hazards of on-site working conditions; 

Assuring appropriate hazard areas are identified and well marked; 

Assuring all personnel entering hazard areas are in appropriate 
levels of protection; 

Assuring that all personnel and equipment existing hazard areas are 
properly decontaminated; 

Supervising the establishment and operation of the decontamination 
area; 

Conducting personnel hazard exposure surveillance using personal air 
sampling devices, film badges, dosimeters, etc.; 

Conducting ambient air monitoring at the work site and at the down­
wind edge of the hazard areas; 

Coordinating health emergency plans; 

Coordinating evacuation plans; 

Establishing and supervising emergency response stations; 

Assuring adequate supplies of personnel protective equipment are 
maintained and replaced for the operations being conducted; 

Assuring all supplied air equipment is functioning properly; 



0 Conducting safety meetings with employees; 

0 Establishing and coordinating fit testing for all respirator/ 
protective equipment to be used on site; 

0 Establishing site specific safety procedures for problems encountered 
on site. 

3.3 Tank Demolition 

Once the bulk liquids and sludges (under Level "B" safety) have been removed 
frcm the on-site tanks, tank demolition can begin as a follow-on operational 
phase. Tank demolition procedures will follow a specific operational sequence 
in order to assure complete safety for personnel during demolition operations. 
The following paragraphs describe the operational sequence and the protocols 
that will be applied. 

After a tank is opened following removal of bulk wastes, a non-sparking fan 
will be used to direct fresh air in and force potentially volatile vapors out 
of the tank. Following the vapor dispension operation, inert gas or air will 
be pumped into the tank to force out remaining vapors. Additionally, it may 
be necessary to blanket tank residuals with foam, absorbent, or water in order 
to minimize reactivity. 

All work on tanks will be done in teams of at least two persons. At least one 
person is, at all times, assigned to monitor actual tank cutting activities. 

in, on and around tanks are continuously monitored for change or 
reaction. Safety equipment and emergency response equipment will be readily 
available at all times. Such equipment may include portable high pressure 
foam dispersion units, a mobile fire-fighting unit, and a high pressure water 
delivery system. 



Cold cutting will be performed on tanks with flarrmable contents. Cold cutting 
saws and drills are designed to cut in controlled revolutions to minimize 
sparking. Hot cutting involves the use of a torch and is used only on tanks 
with non-flammable contents. 

Wbrk on all tanks will be done as close to the ground as possible to minimize 
the risk of injury. One person oversees the instruments, tools, fire 
equipment and water supply and cools the tank with water as necessary while 
the other team member is cutting. 

rafriog will be attached to the tank as necessary and secured by heavy equipment 
to eliminate toppling of tanks during cutting operation. Tanks will always be 
oriented horizontally prior to caimencing with cutting operations. 

Following the cutting of the tanks, the resulting materials will be loaded 
into transportation vehicles. The vehicles will be tarped and, after comple­
tion of necessary paperwork and documentation, the trucks will be dispatched to 
the designated ultimate management facility. 

3.4 Demobilization 

All equipment and personnel will be demobilized in a timely fashion upon 
completion of on-site activities. In addition, demobilization shall include 
those itans as specified in paragraph 50 of the Administrative Order on 
Consent. 



PROPOSED TANK REMOVAL SCHEDULE 
FULTON TERMINALS SITE - OSWEGO COUNTY. NEW YORK 
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CLEAN TANK 1 
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NOflffi CWM-ENRAC TECHNICIANS WILL DCCONTMNNATE WHEELS AND UNOCRCARRIAOES OF LOADED VEHICLES 
ANO/QR EQIMPMCNT USINS PORTABLE STEAM/HNM PRESSURE WATER UNITS. 
WASH WATER DENERATEO OURIHS THIS OFERATNM WILL DE COLLECTED ATA COMMON SUNI* AND PUMPED DIRECTLY TO A SULK LIQUID TRAILER OR ABOVE ORAOE STORAOC TANK FOR ON-SITE 
PROCESSINO OR OFF-SITE TREATMENT AND AM DISPOSAL. 

CONCEPTUAL DESIGN 
VEMCUE AND EOUPMENT 
DECONTAMNATION STATION 



ENVIRONMENTAL HEALTH A SAFETY PLAN 

(Including Em«rgtney/Contlngtncy Plan) 

1.0 Purpose and Scope 

This health and safety plan for environmental remedial activities 
is intended to prescribe minimum procedural and equipment 
requirements for worker protection. Operating conditions can be 
expected to change as the work progresses, requiring some modifi­
cation of the plan. As appropriate, addenda will be provided by 
the ENRAC Site Safety Officer and/or the Health and Safety Manager. 

The plan is designed to comply with established ENRAC policies and 
procedures, and applicable state and federal OSHA regulations. 
Therefore, no changes to the plan will be authorized without prior 
approval of the ENRAC Health and Safety Department. All ENRAC site 
personnel, site visitors, and subcontractor personnel are subject 
to the provisions of this directive. 

2.0 Key Personnel and Responsibilities 

Clear lines of authority shall be established for enforcing 
compliance with* the health and safety procedures, consistent with 
industry policies and procedures. 

Designated ENRAC personnel are responsible for field implementation 
of the health and safety plan. This includes field supervision, 
maintaining contamination control zones, enforcing safe work 
Practices and decontamination procedures, ensuring proper use of 
personal protective equipment, and communicating modified safety 
requirements to site personnel. 

The ENRAC Safety Officer is responsible for field technical 
coordination of the health and safety program. Specific site 



duties will include: establishing site work zones and 
decontamination stations, conducting periodic safety inspections, 
establishing emergency egress points, assembly areas, and first-aid 
stations, implementing a site emergency warning/communications 
system(s), maintaining the local medical surveillance and emergency 
medical treatment programs, conducting site specific employee 
training and information sessions, conducting air monitoring, 
assigning appropriate protection levels for site personnel', 
auditing safety recordkeeping compliance, service as technical 
liaison to regulatory agency personnel on matters related to 
occupational safety and health. 

3.0 Medical Surveillance 

3.1 Examination Requirements 

All site personnel, including any subcontractors, shall 
have successfully completed a preplacement or periodic/ 
update medical examination prior to their assignment to 
the project. The evaluation shall include, at a minimum: 

3.1.1 A review of medical, personal, family and occupational 
histories; 

3*1*2 Physical examination and clinical evaluation of the 
employee'8 ability to: Wear respiratory protective 
devices and protective apparel, to tolerate strenuous 

And heat stress conditions and to work with 
hazardous materials; 

3.1.3 

t 

Clinical tests: 
a. PA chest x-ray 
b. Pulmonary function (FEV 1.0) and (FVC) 
c. Audiometry (approved booth) 
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d. CBC with differential, hematocrit 
e. Blood chemistry (SMAC 23 test survey) 
f. Urinalysis 
g. Vision screening; and 

3.1.4 Any other tests deemed appropriate by the examining 
physician. 

3.2 Emergency Medical Treatment 

Emergency medical treatment is integrated into the 
overall emergency contingency plan. The provisions for 
emergency medical treatment include: 

3.2.1 Training in first-aid and CPR for key project 
personnel. 

3.2.2 Appropriate first-aid and CPR supplies and equipment. 

3.2.3 Specific written medical emergency decontamination 
procedures, including written instructions for ambulance 
crews and hospital personnel as appropriate. 

3.2.4 Conspicuously posted notices giving the names, phone 
numbers, addresses, and procedures for contacting the 
on-call physician, ambulance, medical facility, emergency 
fire and police services, and poison control hotlines. 

3.2.5 Appropriate maps and directions to emergency medical 
facilities. 

3.2.6 Periodic review with site personnel of the emergency 
medical treatment procedures. 
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,2.7 Prompt and accurate reporting of all accidents and 
incidents consistent with established procedures. 

Employee Training and Information 

4.1 Initial Training 

1.1 All project employees must be familiar with an approved 
orientation and basic safety program before their 
assignment to the remedial project. 

1.2 This coursework shall be a combination of formal 
classroom instruction, demonstration, and practical 
exercises in the following subject areas: 

a* Hazard Awareness: describing the chemical, physical, 
biological and radiological hazards that may be 
encountered in the workplace. (Generic) 

b* Employee Rights and Responsibilities: describing 
corporate safety operating philosophy, employee 
information sources, and material safety data 
sheets. 

c* Safe Work Practices: including the purpose for and 
application of work zones, contamination control and 
decontamination procedures. 

Personal Protective Equipment: including 
instruction in the selection use, maintenance, and 
limitations of the equipment? demonstration of 
proper use; and practice drills. 



Emergency Preparedness: describing the employee's 
site specific duties during emergency conditions. 

f* Training Evaluation: including a written examination 
of all material concerns in the training course. 

2 Refresher Training 

Regular refresher training in basic hazard awareness 
shall be provided to employees at least annually. 

3 Special Training 

Many standards promulgated by OSHA explicitly require the 
employer to train employees in specific health and safety 
aspects of their jobs. Some OSHA standards require 
employers to limit certain job assignments to employees 
who are "certified", "competent", or "qualified", meaning 
that they have had special previous training. Examples 
of job assignments that require special training include, 
but are not limited to: 

a. Welding, cutting and other hot work. 
b. Confined space entry. 
c. Fork lift truck operation. 
d. Hazardous materials handling (e.g. - PCB's) 
e. First aid and CPR. 
f. Fire fighting 
g. Compressed gas and compressed air equipment use. 

I Site Safety Officer Training 

The minimum requirements for designation as a Site Safety 
Officer include successful completion of an approved 
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program training and a minimum of two years work 
experience in the areas of hazardous chemical handling, 
transportation and disposal. 

4.5 Employee Notification/Information 

The Site Safety Officer shall provide proper employee 
information and notification including air sampling 
results and material safety data sheet information for 
all related site activities* 

4.6 Recordkeeping 

The Site Safety Officer or his designee shall maintain 
aPProPriate training records on-site, in accordance with 
approved requirements. 

0 General Safe Work Practices 

5.0.1 Eating, drinking, chewing gum or tobacco, smoking, or 
any practice that increases the probability of hand to 
mouth transfer and ingestion of material is prohibited in 
any area where the possibility of contamination exists. 

5.0.2 Hands must be thoroughly washed upon leaving a 
contaminated or potentially contaminated area before 
eating, drinking, or any other activities transpire. 

5.0.3 Employees shall be required to shower at the end of the 
work shift whenever decontamination procedures for outer 
garments are in effect. 

5.0.4 Legible and understandable precautionary labels shall 
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be prominently affixed to containers of materials, 
mixtures, scrap, wastes, debris, and contaminated cloth­
ing. 

5.0.5 Contaminated protective equipment shall not be removed 
from the regulated area until it has been cleaned or 
properly packaged and labeled for disposal. 

5.0.6 Removal of materials from protective clothing or 
equipment by blowing, shaking, or any other means which 
may disperse materials into the air is prohibited. 

5.0.7 Portable or fixed emergency shower/eyewash stations 
shall be strategically located throughout the regulated 
area. 

5.0.8 A deluge shower or hose and nozzle shall be available 
in the Contamination Zone to wash down heavily 
contaminated personnel before doffing protective 
clothing. 

5.0.9 Personnel will be cautioned to inform each other of 
subjective symptoms of chemical exposure such as 
headaches, dizziness, nausea and irritation of the 
respiratory tract, eyes, or akin. 

5.0.10 No excessive facial hair which interferes with a 
satisfactory fit of the mask-to-face seal, will be 
allowed on personnel required to wear respiratory 
protective equipment. 

5.0.11 All respiratory protection selection, use, and 
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maintenance shall meet the requirements of 29 CRF 
1910.134 and recognized consensus standards (AIHA, ANSI, 
NIOSH). 

5.0.12 Adverse climatic conditions, heat and cold, are 
important considerations in planning and conducting site 
operations. The effects of ambient temperature can cause 
physical discomfort, loss of efficiency, personal injury, 
and increased accident probability. In particular, heat 
stress due to protective clothing decreasing body 
ventilation is an important factor. One or more of the 
following recommendations will help reduce heat stress. 
Their applicability is dependent on evaluating the 
climatic conditions specific to the operations. 

a. Provide plenty of liquids to replace loss of body 
fluids. Employees should replace water and salts 
lost from sweating. Use either a 0.1% salt water 
solution, more heavily salted foods, or commercial 
mixes such as Gatorade. The commercial mixes may be 
preferable for employees on low sodium diets. 

b. Establish a work schedule that will provide 
sufficient rest periods for cooling down. This may 
require shifts of workers when wearing suits and 
SCBA. 

c. Cooling devices, such as vortex coolers and cool 
vests, may be worn under suits. 

d. Establish work regimes consistent with the ACGIH 
Guidelines. 
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e. Provide employee monitoring consistent with the OSHA 
guidelines. 

5.0.13 Cold stress control measures will be prescribed and 
implemented, as necessary. 

6.0 Personal Protective Equipment 

6.1 General 

Selection of appropriate personal protective equipment 
will be based on the contaminant type(s), 
concentration(s), and routes of exposure. Selection of 
appropriate protection levels will consider all potential 
exposures to provide adequate worker protection. 

The major objectives of the Personal Protective Equipment 
programs are to select equipment appropriate to and 
approved for the hazards; to ensure that the devices are 
introduced to users with a clear and complete explanation 
of their protection value and method of proper use; and 
to assign supervisory responsibility ensuring proper use 
and continued maintenance of the devices. 

6-2 Levels of Protection and Equipment Requirements 

Appropriate personal protection shall be worn according 
to pre-determined material exposure levels. The required 
safety equipment and clothing must be available on-site 
before work is to begin. Protective equipment and 
criteria is provided below for Levels A, B, and C. 



6.2.1 Level A 

Level A indicates that the types and concentrations of 
toxic substances are known to require the highest level 
of protection to the respiratory tract, skin and eyes. 

Criteria includes: 

Atmospheres that are "immediately dangerous to life 
and health" (IDLH). 

• Oxygen deficient atmospheres. 

Exposure to unprotected areas of skin is likely. 

N°TE: This level of protection is also required 
when the specific hazards are unknown. 

Level A Equipment 

• Open circuit positive pressure SCBA; 

• Totally encapsulating suits (boots and gloves 
attached); 

• Chemically resistant inner gloves; 

• Chemically protective boots with steel toe and shank 
worn over suit boot; 

9 Chemically resistant outer gloves; 

Coveralls worn under suit; 
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Two way radio communications; 

• Hard hat with face shield. 

6.2.2 Level B 

Level B indicates that the highest degree of respiratory 
protection is required, but site materials do not present 
a danger to small unprotected areas of the skin. The 
criteria for Level B include: 

Atmospheres are "immediately dangerous to life and 
health" (IDLH). 

0 Oxygen deficient atmosphere. 

Exposure of unprotected parts of body is unlikely. 

Level B Equipment 

Open circuit positive pressure SCBA or Type C 
hoseline pressure/demand respirator with escape 
unit; 

• Two piece, hooded, chemically resistant suit; 

" Chemically resistant inner gloves; 

• Chemically protective outer gloves; 

Chemically protective outer boots with steel toe and 
shank; 

• Two way radio communications; M 
CO 



Hard hat; 

0 Face shield; 

6.2.3 Level C 

Level C indicates that required respiratory and body 
protection is less than Levels A and B. Criteria for 
Level C is as follows: 

# Vapor reading between 0 ppm and 5 ppm above 
background and not dangerous to life and health. 

• Exposure of unprotected parts of the body is 
unlikely. 

Level C Equipment 

0 Air purifying respirator (MSHA/NIOSH approved); 

• Chemical resistant clothing; 

# Overalls and long sleeved jacked or coveralls; 

• Two piece hooded, chemically resistant splash suit; 

0 Chemically protective outer gloves; 

0 Chemically resistant inner gloves; 

# Fire resistant cloth coveralls; 
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• Hard hat; 

0 Pace shield; 

0 Chemically protective outer boots; 

Chemically protective inner boots with steel toe and 
shank; 

Two way radio communications or work done on "buddy" 
system. 

7,0 Work Zones and Decontamination Procedures 

7.1 General 

The possibility of exposure or translocation of 
contaminants is reduced or eliminated in a number of 
ways, including: 

a. Setting up security or physical barriers to exclude 
unnecessary personnel from the general area. 

b. Minimizing the number of. personnel and equipment on 
site consistent with effective operations. 

c. Establishing work zones within the site. 

d. Establishing control points to regulate access to 
work zones. 



e. Conducting operations in a manner to reduce the 
exposure of personnel and equipment. 

f. Minimizing the airborne dispersion of 
contaminant(s). 

g. Implementing appropriate decontamination procedures. 

7.2 Field Operations Work Areas 

Work areas (zones) will be established based on 
anticipated contamination. within these zones, 
prescribed operations will occur utilizing appropriate 
personnel protective equipment. Movement between areas 
will be controlled at check points. The planned zones 
are discussed below: 

7.2.1 Exclusion Area 

The Exclusion Area is the innermost area of three 
concentric rings and is considered contaminated, dirty or 
"hot". An entry check point will be established at the 
periphery of the Exclusion Area to control the flow of 
personnel and equipment between contiguous zones and to 
ascertain that the procedures established to enter and 
exit the zones are followed. Subsequent to initial entry 
and as cleaning proceeds, the boundary will be readjusted 
based on observations and/or measurements. The boundary 
will be physically secure and posted. 

7.2.2 Contamination Reduction Area 

Between the Exclusion Area and the Support Area is the 
Mi 
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Contamination Reduction Area. The purpose of this zone 
is to provide an area to prevent or reduce the transfer 
of contaminants which may have been picked up by 
personnel or equipment working in the Exclusion Area. 
All personnel and equipment decontamination occurs in the 
Contamination Reduction Area. 

The boundary between the Support Area and the 
Contamination Reduction Area is the "contamination 
control line". This boundary separates the potentially 
contaminated area from the clean zone. Entry into the 
Contamination Reduction Area from the Exclusion Area will 
be through an access control point. 

Personnel entering this station will be wearing the 
prescribed personal protective equipment for activities 
in the Contamination Reduction Area. Exiting the 
Contamination Reduction Area to the Support Area mandates 
the removal of any suspected, or known, contaminated 
personal protective equipment and/or compliance with the 
decontamination procedures. At the boundary between the 
Contamination Reduction Area and the Exclusion Area is 
the "hot line" and access control station. Entrance into 
the Exclusion Area requires the wearing of the prescribed 
personal protective equipment. 

7.2.3 Support Area 

The Support Area is the outermost of the three rings and 
is considered a non-contaminated or clean area. it 
contains the Command Post and/or field headquarters 
trailer for field operations and other elements necessary 
to support site activities. Normal street work clothes ^ 
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are the appropriate apparel within this zone. The 
Support Area will also contain parking facilities and a 
materials receiving area. 

8.0 Decontamination Procedures 

8.1 Introduction 

As part of the system to prevent or reduce the physical 
transfer of contaminants by personnel and/or equipment 
from on-site, safety procedures will be instituted for 
decontaminating anything leaving the Exclusion Area and 
Contamination Reduction Area. These procedures include 
the decontamination of personnel, protective equipment, 
monitoring equipment, clean-up equipment, etc. Unless 
otherwise demonstrated, everything leaving the Exclusion 
Area should be considered contaminated and appropriate 
methods established for decontamination. In general, 
decontamination at the site consists of rinsing 
equipment, personnel, etc., with detergent/water 
solution. If contaminants are known, then a specific 
detergent and/or solvent can be used for decontamination. 
The spent solution, contaminated clothing, brushes, 
sponges, containers, stands, etc., used in the decon­
tamination process will, unless shown otherwise, be 
considered contaminated and must be properly disposed. 
Disposal will involve placing all contaminated articles 
in DOT specified drums, affixing proper labels and 
disposal as a hazardous waste. 

8.2 Personnel Decontamination 

ENRAC may mobilize Personnel Decontamination 
(PDT's) to the site as required for personnel 

Trailers 
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decontamination. The PDT's are self-contained units 
which have facilities for showering and changing. Once 
on-site, the PDT forms the control for the worker access 
to the exclusion area. in order to enter the Exclusion 
Area, all personnel and visitors are required to proceed 
through the PDT to don the appropriate level of personal 
protective equipment. 

At the end of a shift and whenever leaving the Exclusion 
Area, all personnel will be required to remove protective 
equipment and discard disposable garments and equipment 
in drums for disposal as hazardous waste. Reusable 
equipment will be pressure washed and will remain in the 
Contamination Reduction Area. All wash water generated 
from this process will be containerized for proper 
handling and disposal. All personnel will shower and 
change into clean clothes before leaving the PDT. 

9.0 Emergency Contingency Plan 

9*1 At least one qualified person will be designated to serve 
as Emergency Coordinator. A list of suitable 
alternatives will be prepared which designates 
substitutes for times that the primary Emergency 
Coordinator is unavailable,. Duties of the Emergency 
Coordinator(s) includes 

9.1.1 Assessing the situation and determining whether an 
emergency exists which requires activating the plan; 

9.1.2 Directing all efforts in the area including evacuating 
personnel and minimizing property loss; 
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9.1.3 Ensuring that outside emergency services such as fire 
departments, police, ambulance, and hospitals are 
notified when necessary; 

9.1.4 Directing the shutdown of site operations when necessary; 

9.1.5 Notifying regulatory agencies as necessary. 

9.2 A list of key response personnel, including after-hour 
telephone numbers, for all response groups having 
responsibility for the site. 

9.3 A list of site conditions which would require 
implementation of the plan, including, but not limited 
to: 

9.3.1 Fire or explosion on site; 

9.3.2 Serious employee injury; 

9.3.3 Accumulation of combustible gases or vapors at concen­
trations greater than background; 

9.3.4 Oxygen concentration below 19.5%; 

9.3.5 Unsafe working conditions, such as inclement weather, 
or hazardous material releases; 

9.4 Specific locations of wind direction indicators placed on 
site will be identified and reviewed with all personnel 
on a daily basis. 
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9.5 Specific written procedures to be followed when there is 
a release of hazardous materials, both on-site and off-
site will be posted; 

9.6 Specific written procedures for emergency site 
evacuation including evacuation routes and designated 
assembly areas, and procedures to account for all 
employees after evacuation has been completed. 

9.7 Specific written procedures to be followed by employees 
who remain on-site to perform (or shut down) critical 
site operations before they evacuate. 

9.8 Rescue and medical duties for those employees who are 
to perform them. 

9.9 A list of the available emergency equipment, such as 
SCBA's, first-aid kits, fire extinguishers, emergency 
showers/eyewashes, etc.; and site diagrams indicating the 
location of the equipment on site. 

9.10 Specific communication procedures to be followed by all 
personnel with two-way radios. 

9.11 Procedures for contacting the necessary regulatory 
agencies. 

10.0 EMERGENCY RESPONSE PLAN 

10.1 Site Emergency Warning System 

Several warning systems may be utilized depending on the 
worksite conditions or emergency involved: 

CO CD 



a. Verbal communications; 
b. Verbal communications assisted with a bull horn; 
c. Radio communications; 
d. Vehicle horns; 
e. Portable hand-held compressed gas horns. 

verbal instructions with or without assistance are used 
to deal with specific incidents. 

Radio communications are used on-site to give 
instructions and directions. Emergency radio 
communications are prefixed as such and have priority 
over operations communications. 

Horn signals are used to signify an emergency warning. 
One long blast is used on-site to signify emergency 
evacuation of the immediate work area to a predetermined 
location upwind, where a head count will be taken and 
further instructions given. 

Repeated short blasts are used on-site or from off-site 
to signify evacuation of all personnel from the site to 
the hot line where further instructions will be given 
after a head count is taken. 

10.2 Emergency Equipment 

The following equipment may be available at the work 
sites depending on the nature of the remedial activites 
to be performed; 
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a. Fire extinguishers - dry chemical 
b. First aid kits (including chemical burn kit) 
c. Emergency oxygen kit 
d. Emergency shower kit (pressurized) 
e. P.D.T. (Personal Decontamination Trailer) 
f. Non-sparking tool kit 
g. Fire Blankets 
h. Litters 
i. Portable two-way radio equipment 
j. Combustible gas and oxygen detector alarm, 
k. Organic vapor detection instruments - HNU photo-

ionizer detector or Foxboro Analytical (formerly 
Century Systems) OVA 

1. Inorganic vapor detector tubes and air supply pumps 
- Draeger and/or MSA 

m. Hand-held compressed gas horns 
n. Bull horns 
o. Appropriate spill cleanup supplies and equipment 

General Emergency Procedures 

In case of an emergency or hazardous situation, the 
team member that observes this condition shall 
immediately give the alarm. The chain-of-events will be: 

a. Upon hearing an alarm, all nonemergency 
communications will cease and the member giving the 
alarm will proceed to give the Project Manager all 
pertinent information. 

b. Actions to be taken will be dictated by the 
emergency. 



c. Power equipment will be shut down and operators will 
stand by for instruction. 

d. Injured personnel will be transported to the 
Personnel Decontamination Trailer (PDT). 

e. ENRAC Command Post (CP) will be notified 
immediately. 

f. In case of a fire, explosion or hazard alarm, 
individuals will proceed immediately to assigned 
pre-located safe sites. 

g. Upon arrival at the safe sites, a complete head 
count will be given to the Project Manager and 
individuals will stay at the safe site until the 
area is secured. 

10.4 Personal Injury 

If an injury occurs due to an accident or exposure to a 
hazardous substance, the ENRAC CP will be immediately 
notified by radio. The Site Safety Officer will be given 
all appropriate information concerning the nature and 
cause of the injury so that treatment preparations can be 
initiated. The injured person will be transported to the 
"hot line" where appropriate first aid and treatment can 
begin. The Project Manager will be informed and will 
investigate the cause of the injury and make any 
necessary changes in work procedures. 

10.5 Air Monitoring Plan 

The objective of ENRAC air monitoring program^ ig to 
measure potential volatile emissions into the ambient air 
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surrounding a remedial action site. An air monitoring 
program is designed to assess both real time and time 
weighted concentrations of volatile pollutants. Monitors 
are placed downwind of the work area in order to measure 
concentrations of pollutants that may be released from 
the site to surrounding areas. Secondly, vapor 
concentrations are measured in the immediate vicinity of 
each exhumation and/or activity to ensure that workers 
are not exposed to harmful levels of airborne 
contaminants. Finally, to further protect the health and 
safety of site personnel, organic vapor badges (3M or 
equivalent) are placed on all on-site individuals to 
monitor their exposure to airborne organics. Data from 
these monitors are interpreted and analyzed with respect 
to the above objectives. 

10.6 Ambient Monitoring Contingencies 

When ambient monitoring on the downwind edge of the 
site indicates higher than background levels of any 
contaminant, the Safety Officer and Project Manager will 
immediately determine the cause, make changes to work 
practices or procedures, and if necessary, make changes 
in site layout (i.e., change the location of the CP, 
Decontamination Area, or Exclusion Area), warn 
unprotected personnel to evacuate or don protective 
equipment, and coordinate with local authorities to 
effect off-site evacuation, as required. 
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CONTINGENCY PLAN AND EMERGENCY PROCEDURES 

°r •ctu*1 foiiovmg 

l" "Mr«ene>r u111 «"•« Emergency Coordinator 

2. The EC shall iamedicately notify the following personnel and activate the 
appropriate response measures: " cne 

• CASUALTY CONTROL OFFICER (CCO) on duty- the CCO proceeds with 
notification of the Oswego County Control Center (695-2085 or 2086) if casualties are Involved. ' 

• PERSONNEL COORDINATOR (PC) on duty. 
s COMMUNICATIONS COORDINATOR (CC) on duty. • 

3* that evacuatlon 1# required, activate the EVACUATION PLAN. 

*• US cco"d eouaB fro° 'If-W.lgn-owt 11.. 

5* 2? ? Wl11 notify one of the following persons at *t. HM?#®orP°rate headquarters of the emergency: 
then «ta communicate loith that contact doling the dotation oi the. tmctgcnco 

To be called in order shown until contact is — 
Dick Young, Project Manager Pager # (640-6395) Business: 315-693-1819 

After Hours 315-447-7684 
Home: 716-754-7798 

DAVE STAFFORD 

WILL 8R0CKER 

Sauce megtauon 

VIRGIL POLAND 

LVNU KLE1NVEHN 

KEN BANASIEK 
home.: 312-941-0061 

buointut 
home:51f 

572-847-8566 
572-389-3986 

btuintus 372-847-8366 

home: 372-466-6663 

buiinti*: 372-847-8366 

home: 372-335^6964 

buUntSO: 776-754-8237 

home.! 776-745-3689 

bu4<oie44: 372-577-5466 

homi: 372-462-6853 

f\3 

buAcne44: 372-577-5466 
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CONTINGENCY PLAN AND EMERGENCY PROCEDURES 

NOTIFICATION PROCEDURES 
INTERNAL NOTIFICATION 

EMERGENCY COORDINATOR (EC) 
Dick Young 

PHONE I PAGER 
315/593-1819 

After Business Hrs 315/447-7684 640-6395 

Rich Kilmer (ALT.) 315/593-1819 
After Business hrs 315/598-2224 640-6375 

ADDRESS 
RD #3, Box 350 
So. Granby RD. 
Fulton, NY 13069 

SAME AS ABOVE 

Peter Larson 315/593-1819 
After Business hrs 315/695-2709 640-6376 SAME AS ABOVE 

CASUALTY CONTROL OFFICER (CCO) 
Dick Young 

Peter Larson (ALT.) 

PERSONNEL COORDINATOR (PC) 
Rich Kilmer 

COMMUNICATION COORDINATOR (CC) 

Rich Klmer 

Peter Larson (ALT.) 

640-6395 SAME AS ABOVE 

640-6375 SAME AS ABOVE 

640-6375 SAME AS ABOVE 

640-6375 SAME AS ABOVE 

640-6376 SAME AS ABOVE 
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EXTERNAL NOTIFICATION BY EMERGENCY COORDINATOR 
Emergency Response Agencies 

1. Oswego Control Center 
(For all emergencies) 

695-2085 
695-2086 

2. Lee Memorial Hospital 
Oswego Hospital 
Menters Ambulance 

598-2222 
349-5522 
592-4145 

3. N.Y. State Police 
Fulton Police 

593-1223 
598-2111 

4. NYS O.E.C 518-457-5677 
Dept. of Environmental Conservation 
Albany. N.Y. 
Chris Allen 

5. United States Environmental Protection Agency (EPA)201-548-8730 
Edison, New Jersey 
Joe Rotolla 

6. National Response Center 800-424-8802 

7. Chem Tree 800-424-9300 

8. Syracuse Poison Control Center 476-4766 
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When calling any response agency, give the following information: 
e Name and telephone number of reporter. 
s Name and address of facility. 

e Time and type of incident(e.g., release, fire). 

e Name and quantity of material (s) involved, to the 
extent known. 

• The extent of injuries, if any. 

s The possible hazards to human health, or the environment, 
outside the facility. 

CASUALTY CONTROL PLAN 

The Emergency Coordinator (EC) shall determine the existence or probability 
of on-site casualties and is responsible for, activating the Casualty Control 
Plan (CCP). After notifying the CCO: 

1. The CCO will assess the casualty situation and advise the EC on the 
need to Summon emergency medical assistance. 

2. When directed, the CCO shall request emergency medical assistance from: 
Homer Bowman 
Fire Coordinator 
Oswego Control Center 
695-2085-2086. 

Be prepared to tell: 

• This is a request for emergency medical assistance needed by 
Fulton Terminal 
No. 1st Street and Shaw Street 
Fulton, NY _ 

s The nature of the emergency. 

e An estimate of the numbers, types, and conditions of casualties, 
s The existence of hazardous conditions or special risks, 

e The name, location, and telephone number of the caller. 

3. The CCO shall provide assistance to coordinate search and rescue efforts. 

4. The CCO shall designate the location of the first-aid station and inform 
the EC and search and rescue staff. 

<\3 



THE SECULAR FIRST-AID STATION WILL BE LOCATED AT: 

Fulton Site Decon Trailer 

In case the regular first-aid station cannot be used, the first 
ALTERNATE AID STATION TOCATTON IS: 

Fulton Site Office Trailer 

If neither aid station is usable, the CCO shall designate the emeraencv 
location of the aid station. 

5. Casualties who can safely walk shall be directed to the first-aid 
station. 

6. The CCO will designate, organize, and direct available first- aid 
personnel. 

7. The CCO shall designate a technical person to help identify injury-
causing hazardous agents and provide information on agent toxicity 
and decontamination. 

The following organizations can provide emergency chemical information: 

CHEM TREC 800-424-9300 
SYRACUSE POISON CONTROL CENTER 476-4766 

8. The CCO will have incoming emergency/medical assistance met and guided 
to the first—aid station or location of on—site emergency. 

9. Upon arrival of the •fJJ.TQK Fire Department U*FVl unit, the 
control of casualty treatment and disposition will transfer to Xhe 
[FFP [person in charge. The CCO will promptly notl£y the EC of ̂ F r^' 
arrival and any transfer of casualty control. The CCO shall place 
himself/herself and the Fulton Terminal casualty control resources 
under the direction of the (FFD) person in charge. 

10. After (-FFPdetermines where casualties will be taken, notify the 
appropriate Emergency Room of the arrival of casualties, nature of 
Injury, information on toxicity and decontamination, and any other 
pertinent information. 

11. The CCO shall keep a log of all casualties, listing for each: name, 
nature of Injury, disposition, and time of departure. 

EVACUATION PLAN 

This section is applicable when an Incident has occurred and after the EC 
has determined that site evacuation is required. 

1. The EC contacts site personnel via two way radio or the EC activates 
the general evacuation alarm signal. One long blast is used on-site 
to signify emergency evacuation of the immediate work area. 

In the event of AIR HORN FAILURE, the EC will broadcast evacuation J\3 
instructions to area supervisors via radio devices. Q 
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EVACUATION PLAN (Cont'd.•> 

2. Personnel evacuation should proceed as follows: 

* P^»™?eClt the "" f°r °th'r """""'I- deluding contractor 

* " do«nvind of incident evacuate perpendicularly to the wind 
direction over the most accessible route. 

* If upwind of incident evacuate in upwind direction. 

3. ^assemble and remain at pre-established regrouping area (s) upwind of 
incident location until PC has accounted for all persons on site. The 
three off-site regrouping areas are: 

a) Frontgate office trailer area. Shaw Street (support area) 

b) Side gate No. First Street 
See Map 

4. The EC activates the Casualty Control Plan, if appropriate. 

SAFETY EQUIPMENT 

The ENRAC Site Safety Officer will maintain an up-to-date listing of all 
safety equipment, its location, and the number of each item. The type of 
safety equipment available is described below: 

e Cartridge type respirators. 

# Self-contained airpacks. 

• Tyvec coveralls. 

e Disposable gloves, hard hats, booties and boots, 
e Fire extinguishers. 

s Fire blankets, emergency eyewash and shower, 
e First aid kits. 

CLEAN-UP PROCEDURES 
Actions to control, contain, remove, and clean up spills must begin when 
a spill is observed. 

1. Immediately notify the site EC. 

2. The EC will assess the size of the spill and attempt to halt any further 
spillage, without endangering any person. 

3. The EC can obtain technical assistance, if required, to determine the type 
of material, toxicity, and other potential problems. 
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CLEAN-UP PROCEDURES (Cont'd.) 

4. If there Is risk of fire, the EC will notify local fire and oolice departments. 

5. If there is any potential hazard to humans or the environment, the 
EC should take proper precautions and notify appropriate agencies. 

6. The EC will direct personnel and equipment to control and clean up 
the spill. If conditions warrant, arrange for vacuum trucks or cover 
with cement dust, absorbent or dirt. 

7. Clean-up will continue until all material, visibly contaminated soil 
and absorbent can be removed with the proper equipment for off-site 
disposal. 

POST-INCIDENT ACTIONS 
Spill Report 

ENRAC-Fulton site must file a written report for reportable quantities immediately 
with the NYSDEC and within 24 hours with the regional office of the Environmental 
Protection Agency. A suggested format for reporting all incidents is presented 
as Figure # 1. Completed copies of this form will be sent to WMI headquarters 
and retained in the project records. 

Industrial Hygiene Actions 

All emergency and personal protective equipment must be decontaminated, cleaned, 
and repaired or replaced, as necessary, before operations are resumed. 
Casualty Control Actions 

As soon as possible for an incident involving casualties, the casualty control 
officer shall prepare a written report on actions taken under the plan, including 
the names of casualties, their disposition, and an analysis of types of injuries. 
This report is to be sent to CNMI's Corporate Safety Manager. A copy shall be 
retained at the project. A report on the extent of injuries, if any, shall be 
submitted to the EPA Regional Administrator (RCRA Regulations 40 CFR Part 264.561(5) 
Additional actions are as follows: 

1. Conduct a "debriefing" of persons Involved in casualty control, and analyze 
plan failures and deficiencies. Modify the CCP accordingly. 

2. Replace or repair expended or damaged supplies and equipment. Ready all 
resources for use. 

3. Rehearse the Casualty Control Plan while the experience and lessons learned 
are still fresh in everyone's mind. 
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POST-INCIDENT ACTIONS (Cont'd.) 

Reports to EPA Required bv RCRA 

ENRAC Fultmn site must notify the Regional Administrator and appropriate 
™\ard l0Cal authoritie8' ̂ at the facility is in compliance with 
RCRA before operations are resumed in the affected area(s) of the facility 
This report will be initiated by the Plant Manager and submitted to CWMI's 
Corporate Safety Manager for review and submission. 

•Hie owner or operator must note in the operating record the time, date, and 
details of any incident that requires implementing the contingency plan. 
The ENRAC Project Manager will insure that this is done and that a report is 
submitted to CWMI s Corporate Safety Manager for review. Within 15 days after 
the incident, the CWMI Corporate Safety Manager must submit a written report 01 
the Incident to the Regional Administrator. The report must include: 

e Name, address, and telephone number of the owner of operator. 
e Date, time, and type of incident (e.g., fire, explosion). 
e Name and quantity of material(s) involved. 
e The extent of injuries, if any. 

s Ah assessment of actual or potential hazards to health or the 
environment, where this is applicable. 

s Estimated quantity and disposition of recovered material that resulted 
from the incident. 
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FIGURE t 1 
INCIDENT REPORT 

1. Time incident discovered^ ! Date By 

2. Time incident contained Date . 

3. Approximate location of incident or equipment number where incident occurred. 

4. Material released Approximate Quantity 

5. Did the release affect the environment: Yes No 

Describe: 

6. Corrective action taken to contain release: 

7. Corrective action taken or to be taken to prevent future incidents: 

8. Title Signature 

9. Reviewed by ENRAC Project Manager: 
Date S ignature 

10. Instructions - In compliance with Federal Lavs, Waste Management 
must report Incidents immediately to the Pennsylvania Department 
of Environmental Resources* and within 24 hourrf to the regional 
office of the Environmental Protection Agency. This form is to 
be filled out and returned to the Plant Manager if a release occurs. 
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SAFETY EQUIPMENT 

DESCRIPTION QUALITY 
AVAILABLE 

Fire Extinguishers 

10 lb ABC 
20 lb ABC 
1 Lg. AFFF Wheeled 
1 Med. ABC Wheeled 

Hard Hats** 
Face Shields 

Safety Glasses** 

Goggles** 

First Aid Kits 

Snail 
Large 

Signs*** (Assortment) 

Mis. Safety Signs 
Fire Extinguisher 
No Stacking 
Danger 

Rubber Gloves 

Self Contained Breathing Apparatus 
Scott Model, Pressure Demand Type 
MSA Model, Pressure demand type 
MSA Full Face Respirators 
MSA 1/2 Face Respirators 
Breathing air lines (SCOTT) 
Fully encapsulated suits (Level A) 

MSA Cartridges 
MSHA PT #460844 
Gcmfo II Type GMC-H 

Eagle Air Breathing Unit 

Disposable Coveralls to be worn 
during decontamination rcv^ires 

Fire resistant/retardant clothing 

LOCATION 
OF UNITS 

On site 
13 
1 
14 

6 

10 

6 

1 
3 

8 
9 
10 
15 

12 dozen 

4 
5 
14 
7 
14 
2 
72 On Site 

20 Cases 

None available 
at this time. 

On Site 
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SAFETY EQUIPMENT (Continued) 

Eye Wash Stations 

Bnerqency Response Trailer 

Absorbent Material 

Camera/Photo Equipment 

Fuel Supply 

Tool Box 

Water Purcps 

5 

1 

50 bags 

1 
1-300 gal. tank 

3 

1 - 2 "  D i a .  

On Site 

Mobile-Safety 
Equipment 

Contained within. 
On Site 

Office Trailer 

On Site 

E.R. Trailer 
E.R. Trailer 

JO 



SAFETY PLAN ADDENDUM 

NUMBER: 

PREPARED BY: P. LARSON DATE: 
CREW BRIEFING BY: DATE: 

DESCRIPTION: Lee Manorial Hospital directions (approximate 1-4 miles); 
Exit site making a left turn onto Shaw Street; 

Follow to intersection making a right turn an to 

RT 481 South go past four traffic lights 

(one is a blinking Amber); 

At 4th light make a left turn onto Broadway; 

Go one light and make a right turn onto No. 4th Street; 

Go four blocks, the hospital is on right side. 

Phone Number 598-2222 

APPROVALS: 

PROJECT MANAGER: SAFETY OFFICER: 



SAFETY PLAN ADCBCflM 

NlXBERj 

PREPARED BY: P. LARSCN 
CREW BRIEFING BY: 

USE: 

DA2E: 

DESCRIPTION: LM Manorial Hospital Map (apprcodmate 1-4 miles); 
Atone Nvnber 598-2222 

4ATZ 

! 
? 

QymtuHAL,| 
SUAW ST/^B£r 

* 

BUfitKiMr 
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-UBUT 

U6M7 -* 
OtOABWAf 
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Lee 
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APPRCWtffl: 

PREDICT MANAGERt SAFETY OFFICER: 



SAFETY PLAN ADDEMXJM 

NIM3ER: 

PREPARED BY: P. LARSON DATE: 
CREW BRIEFING BY DATE: 

DESCRIPTION: Oswego Hospital Directions (approximately 6 miles); 
Exit site making a left turn onto Shaw Street; 

Go to intersection making a left turn onto Rt. 481 NO. 

(No. 2nd Street); Follow to Rt. 104 (Approximately 5 miles); 

Make a left onto Rt. 104; Go 8 blocks, make a left onto 

West 7th Street; hospital is on left side corner. 

Phone number 349-5522 

APPROVALS: 

PROJECT MANAGER: SAFETY OFFICER 

GO 



« 
GENERAL SAFE WORK PRACTICES FOR CWM SITE EMPLOYEES 

I. No smoking in che Decon Trailer 

2- ALL EMPLOYEES ARE TO SIGH IN AND OUT DAILY 
3. All field employees must attend all Safety Meetings and Training 

Sessions. 

fib SMOKING EATING CHEWING OR DRINKING IN DECON OR LAB TRAILERS 

5. You must wash face and hands prior to eating, drinking and smoking 
in specified areas only. 

6. You must shower at the end of your work shift if you have been in the 
HOT area. 

7. No horseplay anywhere on site or in the Decon Trailer. 
8. NO FIGHTING 

9. Weapons are not allowed, knives in excess of 3J". guns of any 
type. 

10. No alcoholic beverages or controlled substances consumed or will be 
allowed on site. 

11. Use of the buddy system will be strictly adhered to in HOT areas. 

12. You will leave the exclusion area only through the Decon Line except 
in emergencies. 

13. You will wear your protective equipment in proper and safe manner. 
14. DO NOT change or modify any health and safety equipment. 
15. Report all accidents and near misses Immediately. 
16. Report-all spills Immediately. (However small) 

17. Report all faulty and unsafe equipment immediately. 

18. Report all unsafe conditions and areas. Know where all safety equipment 
is stationed (eg. fire extinguisher, first aid, eye wash station, egress 
routes). 

19. Be familiar with site Contingency Plan. £** ro 
20. If you are going to be tardy or absent from work call in each day 

between 6:45 and 7:00 A.M. at the hotel. If it will be a prolonged 
absence make arrangements with Project Coordinator. 

VIOLATION OF THE ABOVE RULES WILL MAKE YOU SUBJECT TO DISCIPLINARY ACTION 
UP TO AND INCLUDING DISCHARGE. 



<s 
OECON TRAILER TO BE ENTERED BY EMPLOYEES ONLY 

DRESS OUT: DONNING 

1. Encer clean side of Decon Trailer, cake off streec cloches and boocs 
down Co your undervear. Cross over co che hoc side of the Decon 
Trailer and put on your work cloches and work boocs. 

2. Proceed to che Donning Station (PP Sta). 

3. Once finished donning protective equipment check all taped areas (gloves, 
boots and respirator). After equipment check proceed to HOT area for the 
days work. 

UNDRESSING: DOFFING 
IN HOT AREA 
1. Before leaving work area knock off all heavy soils from gloves and 

boots. 

2. Proceed to HOT line personnel decon station. Step into boot wash 
station, wash gloves and boots, wipe off respirator and hood if 
needed. 

3. After boot wash station remove outer gloves and throw gloves away 
into Hazardous Waste Cans. 

4. Remove outer boots and hang on boot rack (respirator still on). 

5. Proceed to remove outer suit and throw away Into Hazardous Waste Can. 

6. Remove inner boot liners and throw away Into Hazardous Waste Cans. 
7. Remove laytex Inner gloves and throw away into waste cans. 

8. Once clear of Decon Station remove respirator and throw cartridges into 
Hazardous Waste Can. 

9. Enter HOT side of Decon Trailer with respirator. 
10. Clean respirator and hang up to dry. 

11 A. If taking a break wash hands and face, get dressed and take your break 
in the Break Trailer. 

1IB. If it is the end of the day take a full shower and wash hair. 

12. After shower get dressed and leave Decon Trailer. 

NO SMOKING, EATING, CHEWING OR DRINKING IN DECON TRAILER, HOT ZONE OR 
CONTAMINATION REDUCTION ZONE. 



SAFETY RULES ON SITE 

DRIVERS 

All drivers entering gate must sign In. 
Smoking In designated areas only. 

No eating or drinking In trucks while In loading, weighing and 
tarplng area. 

No beards or engrossed mustaches and sideburns. 

All drivers must have hard hat and glasses, respirator, steel toe 
work boots, tyvek suits and gloves. 

Weapons are not allowed on site, knives In excess of 3J" or guns of 
any type. 

No alcoholic beverages will be allowed on site or consumed within 
8 hours before entering site. 

Report to CWM Transportation Coordinator upon arrival on site. 

Follow only specified truck routes to and from loading area. 

Once truck is pulled into loading, weighing and tarplng area, do not 
get out of the truck until it is clear of work area. 

Make sure all paper work is in order before leaving site. With 
incomplete or improper paper work you are subject to arrest and 
prosecution. 



SAFETY RULES ON SITE 
VISITORS 

1 ALL PERSONS ENTERING GATE MUST SIGN IN 
2 ALL PERSONS ENTERING SITE MUST HAVE HARD HAT AND GLASSES 
( WILL BE ISSUED AT GATE TO VISITORS ) 

3 VISITORS MUST BE CLEAN SHAVEN 
A SMOKING IN DESIGNATED AREAS ONLY 
5 DO NOT LEAVE GATE AREA UNTILL AUTHORIZED TO DO SO 
6 WEAPONS ARE NOT ALLOWED ON SITE. 
KNIVES IN EXCESS OF 3.5" OR GUNS 
7 NO ALCOHOLIC BEVERAGES OR CONTROLLED SUBSTANCES WILL BE ALLOWED 
8 ONCE AUTHORIZED TO LEAVE GATE AREA GO DIRECTLY TO 

OFFICE TRAILER 
90NCE AT OFFICE AREA DO NOT STRAY FROM OFFICE AREA UNLESS 
AUTHORIZED TO DO SO AND THEN ONLY WITH A CWM ESCORT 

ro 
to 
ro 



EMERGENCY DECON PROCEDURES 

PERSONAL INJURY 

In the event that a peraon has been injured and/or unconscious and needs 
to be taken from Hot Area the following Decon Procedures will be followed: 
1. The person witnessing the emergency will contact the Emergency 

Coordinator or his alternate. 

2. The EC will then decide whether the injured personnel should be 
decontamlnated( if possible! depending on the severity of the 
injury. 

DECON PROCEDURES 
1. The injured person will be taken to the Hot Line Area. 

2. If possible, all external contaminated clothing should be removed 
by cutting: (gloves, boots and suits) and the worker covered with 
clean garments (blanket) upon removal from the exclusion (HOT) area. 
If practical the injured party should be showered. 

3. Trained ENRAC personnel should be prepared to give emergency 
medical treatment if required. 

4. It should be assumed that the community emergency response personnel 
have no knowledge of decontamination procedures. The hospital and/or 
emergency response personnel must be Informed concerning the contaminating 
materials and decontamination procedures. 

5. The members of the response team responsible for the incident reporting 
(E.C. and C.C.O) must provide the hospital and ambulance personnel with 
pertinent information concerning the injury and identification of the 
Injured personnel. 

ro 
ro 
CO 



EMERGENCIES 

Warnlng/Notlficfation System: 

• One long horn blast denoting evacuation of_the Immediate 
work area to central assembly points A & B 
A. Frontgate, support area (Shaw Street) 
B. No. 1st Street gate 

See map 

Emergency Response: 

The general notification response is as follows: 
• General warning and notification is given. 

• The emergency response team is mobilized. Specific 
responsibilities are assumed. 

e Local authorities should be notified,if necessary, 
alon£ with hospital and ambulance service. 

• The hazard should be located and contained, if possible. 

• All unnecessary communications should cease. 

e Personnel injuries should be identified and treated. 
• Equipment should be shut down and secured. 

• Evacuation should take place according to emergency guidelines, 
high priority should be given to injured personnel. 

• Decon procedures should be adhered to within reason; at a minimum 
contaminated outer garments should be removed. 

e Complete headcounts are taken and unaccounted personnel are located. 
• Emergency response tasks should be performed in teams of two. 

* • ® 

• The work plan may be altered, if necessary, to avoid further hazards. 

ro 
ro 



SAFETY PLAN ADDENDUM 

NUMBER: 

PREPARED BY: - DA1E: 
CREW BRIEFING BY: DATE? 

DESCRIPTION: Level of Protection for entering tanks Level B 

Hard Hat - if required 
Steel toe shoes 

PVC Booties 

Overshoe Boots 

Yellcw Polycoated Tyvek 

Double Latex Gloves 

Nitrile Gloves 

Respiratory Protection - Level B (full air) 

Duct tape all exposed or possible exposed skin areas. 
Tyvek selection at discretion of Health and Safety and 
additional charges 

APPROVALS: 

PROJECT MANAGER: SAFETY OFFICER: TO 



SAFETY PLAN ADDENDUM 

NUMBER: 

PREPARED BY: DATE: 

CREW BRIEFING BY: DATE: 

DESCRIPTION: Level of Protection for Field Tech Level C 
Hard Hat - if required 

Steel toe shoes 

PWC Booties 

Overshoe Boots 

Double Latex Gloves 

Nitrile Gloves 

Yellat Polyooated Hooded Tyvek 

Full Face Respirator 

Duct tape all exposed or possible exposed skin areas 

•Level B, Tyvek and glove selection at discretion 
of Health and Safety 

APPROVALS: 

PROJECT MANAGER: SAFETY OFFICER: 



SAFETY PLAN ADDWJrriM 

NUMBER: 

PREPARED BY: 

CREW BRIEFING BY: 

rasCRHTICM: level of Protection far Operators Level c 
Hard Hat - if required 
Steel toe shoes 

White Hooded lyvek 

Double Latex Gloves 
Nitrile Gloves 

FVC Booties 

Overshoe Boots 

Full Face Respirators 

Duct tape all exposed or possible exposed skin areas 

* iSnLS?additicraa chan9es" of 

APPROVALS: 

PROJECT MANAGER: SAFETY OFFICER: 
ro 



EXHIBIT A 
SITE SAFETY OFFICER 
TRAINING PROGRAM 



SITE SAFETY OFFICER TRAINING 
COURSE SCHEDULE 

j 

V 

V t 

DAY ONE 
COURSE 

Introduction, Administration 
Health and Safety Program Overview 
Environmental Stresses 
Modes of Entry of Harmful Agents 
TLVs and PELs 
Hazard Recognition 
Chemical Hazards 
Methods of Evaluation 

APPROX 
DURATION TAB/ 
MINUTE REFERENCE 
30 
30 
45 
30 
60 
60 
73 
60 

/TLV Booklet 

DAY TWO 
Review, Quiz 30 
Ventilation Principles 60 8 
Basics of Air Monitoring 75 I.H. : 

Cuide 
Bio-Thermal Stress Control 90 9 
Noise Monitoring and Control 60 10 
Fundamentals of Respiratory Protection 75 11 

DAY THREE 
Review, Quiz 30 
Site Safety Plans, General Requirements 60 12 
Site Safety Responsibilities 45 13 
Job.Hazard Analyses 45 14 
Medical Surveillance 45 15 
Employee Training and Information 75 16 
General Safe Work Practices 90 17 

DAY FOUR 
Review, Quiz 30 
Respiratory Protection 60 18 
Protective Clothing 60 19 
Work Zones and Decontamination 45 20 
Special Hazardous Operations 90 21 
Emergency Contingency Plans 60 22 Site Security 45 23 

DAY FIVE 
Review, Quiz 
Recordkeeping Requirements 
Accident Investigation Techniques 
Case Studies 180 26 JO 
Written Examination 45 W CO 

30 
60 24 
45 25 
180 26 
45 



EXHIBIT B 
CONFINED SPACE ENTRY PROCEDURES 

CVM-035 and 036 



POLICY A PROCEDURE MANUAL 
Dill 

Confined Space Entry Procedures 

waste 

OIST. 

INITIATED BY David Stafford 

Safety Manager-Eastern Region 

TWE Regional Manager 

Exhibits CWM-035 and CWM-036 
(Attached) 

NUMBER 

PiQe«Lof_ 
ffFECTIVE P 

CROSS RKMmrn.f 

To Establish Confined Space'Entry Procedures. 

I. Confined Space Entry oust comply with ANSI Standard Z117.1-1977. 
II. Definitions 

1. Authorized Person - An authorized person is a person approved or assigned 
location?5 t0 perform a specified type of duty or to be at a specified 

2. Confined Space - Enclosures having limited means of access and egress such 
llaitid T "°ra8e tanks> tank P^csaa vSleIf? b!n~ 

silos, boilers and other tank-like compartments usually with only a man­
hole for entry; open-topped spaces of more than 4 feet in depth such as 

J8' vessels» tenches, not subject to good natural ventilation; 
septic tanks, sewers, pipelines, and underground utility tunnels. 

3* " A contamlnant is any organic or inorganic substance, dust, 
fume, mist, vapor or gas, the presence of which in air can be harmful 
or hazardous to human beings. 

~ 18 rlvetin8» welding, thermal or oxygen cutting, heating and 
other fire or spark producing operations. • ' * 

ro 
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POLICY & PROCEDURE MAMUAl 

TITIE 
Confined Sp^ce Entry Procedures 

5. LFL and UFL - Lower and upper flammable limits of gas or vapor and air 
mixtures. See training Session III "Safety in Handling and Storage of 
Flammable and Combustible Liquids". 

6. Qualified Person - Is one who, by reason of training or experience, is 
familiar with the operation to be performed and the hazards involved. 

III. Required Training 
1. Respiratory Training 

2. First Aid 
3. CPR 

4. Training in Chemical Hazard Recognition 

5. If welding is to be done, then employee(s) tmisp receive training on 
Section I of this manual. 

6. Confined Entry Procedures 

IV. General Precautions 

1. Confined spaces can become unsafe as a result of: 

a. Possible atmospheric contamination by toxic or flammable vapors, or 
oxygen deficiency or excess. 

b. Possible physical hazards when agitators or other moving parts are 
located therein. 

c. The Posslblity of liquids, gases, or solids being admitted during 
occupancy. 

d. The rendering of the occupant Isolated from help in case of need. 

e. The special hazards of welding or cutting 

A qualified person shall determine the protective equipment and procedures 
that are required to protect employees from such hazards. 

*0 
CO 
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POLICY A PROCEDURE MANUAI 

Iltti 
Confined Space Entry Procedures 

V. Testing 
1. Examples of some hazardous gases found in confined spaces: 

TYPE DANGEROUS PROPERTY EFFECT 
Manufactured Gas 

Mix of Manufactured and 
Natural Gas 
Natural and Petroleum Gas 

Natural Gas 

Carbon Dioxide 
Marsh Gas 

Sulphur Dioxide 
Aaonia 
Butadiene 
Hydrogen Sulphide 
Gasoline 
Benzoil 
Fuel Oils 
Oxygen Deflciengy 

Carbon Monoxide, Hydrogen 

Carbon Monoxide, Hydrogen 
and Natural Gas 
Methane, Ethane, Ethylene, 
Propane, Butane, & Hexene 
Methane 

Carbon Dioxide 
Methane 

Sulphur Dioxide 
Amonla 
Butadiene 
Hydrogen Sulphide 
Fumes 

Sit Fumes 
Fumes 
Lack of Oxygen 

Toxic and Exp. 

Toxic and Exp. 

Suffocating and 
Explosive 
Suffocating and 
Explosive 
Suffocating 
Suffocating and 
Explosive 
Irritating 
Irritating 
Explosive 
Toxic and Exp. 
Toxic and Exp. 
Toxic and Exp. 
Toxic and Exp. 
Suffocating 

2. Every confined space having been closed for any period of time must be 
tested for the presence of combustible or toxic gas, and oxygen deficiency. 

ro 
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POLICY A PROCEDURE MANUAL 
TITLE 

Confined Space Entry Procedures NUMBER. 
DATE. 
PAGE 4 tf 

3. 

a. Before employees are permitted to enter any confined space that has 
contained flammable liquids, vapors or gases, a qualified person shall 
test the atmosphere within the space with a combustible gas indicator 
to determine the concentration of flammable vapor? or gases. 

1. The entry cover should be removed with non-sparking tools such 
as brass, bronze or aluminum. 

2. If such vapors are present in excess of 10Z of the LFL the space 
must be ventilated to achieve a concentration below 10Z of the LFL. 

3. Even under 10Z of the LFL may not satlsy the TLV (Threshold Limit 
Values) and therefore respirators must be worn. 

b. Before employees are permitted to enter any confined space that contains 
or previously may have contained an oxygen-deficient atmosphere, the 
atmosphere shall contain at least 20Z oxygen by volume. 

1. Before employees enter spaces suspected of containing excessive 
carbon dioxide, a qualified-person shall test of oxygen defic­
iency at various levels from top to bottom of the space. 

2. The confined space shall be ventilated until tests indicate ap­
propriate oxygen content. 

A qualified person shall periodically test for atmospheric contaminants 
from the lowest to the highest elevations of the confined space to de­
termine the conditions that employees may encounter. 

4. ALTHOUGH THE REGULATIONS DO SPELL OUT CONDITIONS WHEREBY A SCBA OR A POSITIVE 
PRESSURE AIR-SUPPLIED RESPIRATOR ARE NOT REQUIRED, IT IS FELT THAT THE 
CONDITIONS ARE TOO. CUMBERSOME TO MAINTAIN FROM A MONITORING AND ALARM 
SYSTEM FAIL-SAFE COMPLEXITY. THEREFORE SELF-CONTAINED OXYGEN OR AIR-SUPPLIED 
RESPIRATORY EQUIPMENT IS REQUIRED FOR ALL CONFINED SPACE ENTRIES. 

5. The monitoring device's must continually monitor the confined space at­
mosphere for the duration of the entry. An audible alarm must sound in the 
test unit when either the oxygen content falls below 20Z or the flammable 
vapor rises above 10Z of the LEL (Lower Explosive Limit). 

a. Personnel should not enter a tank which is in the explosive range. 

ro 
CO 



POLICY * PROCEDURE MAMUai 

Confined Spate Entry Procedures NUMBER OATE 
tf 

6. Testing must be done before each and every entry. 

VI. Purging and Ventilation 

Purging 

1. The following recommendations for flushing and purging should be carried 
out in the following order: 

a. Pump out as much sludge and sediment as possible. 

b. Depending upon the type of vessel and its use, various means of flush­
ing should be employed. Water is generally used as the flushing agent. 
The "flush" may be merely a hosing, or a complete filling and drain­
ing, and in some cases the vessel "boiled" for periods of 24 hours or 
longer. 

NOTE: A check should be made to determine whether or not a vessel 
is on an even keel. If the vessel is not on an even keel, 
the tops, sides, and corners may not be'properly flushed by 
the usual procedure, and special flushing methods will have to 
be employed. 

c. Purging can be accomplished by using steam, nitrogen, inert gas, water 
or air (air should be used only if other means are not practical and 
then only if preceded by evacuation to a good vacuum). In some cases 
chemical additives to de-activate peroxides are necessary. (Additives 
to de-activate butadiene include polyamine, soap, and sodium bisulfite). 
The main objective is to reduce the quantity of hazardous material with­
in the vessel. If purged with steam, it should last long enough to raise 
the temperature of the vessel metal to rid the pores and scale of ab­
sorbed materials. 

d. Purge with air, before entering the vessel and during subsequent oper­
ations. Special care should be taken to ensure that circulated air will 
reach isolated pockets in the corners of the vessel. 

2. Check the bottom settlings left in the tank which may be covered with water. 

CAUTION: Vessels which have held certain materials, such as carbon 
disulphide or butadiene, should not be steamed because 
static electricity may be generated from dripping condensate. 

ro 
CO 
o 



3. The most effective method of purging the vessel atmosphere is to admit air 
Into the vessel near the bottom and to discharge it through an opening at 
the top. Even though many vapors are heavier than air, it is still essential 
to discharge them at a point where there will be maximum .diffusion and the 
least chance of their "pocketing" where there may be sources of ignition. 
Care should be taken to assure the purging of all parts of the vessel, in­
cluding internal piping. 

4. The use of an air siphon is preferred. 

5. After the purge has been completed and the vessel atmosphere is free of 
contamination, fresh air should continue to be circulated during the en­
tire time a person is Inside the vessel. 

9 

6. Avoid common errors such as: 

a. Failing to test a vessel for oxygen deficiency - or assuming that the 
vessel does not require ventilation; that persons entering a vessel do 
not require respiratory protection; or simply because it has not con­
tained toxic materials. 

b. Any vessel in which there has been a fire may be assumed to have an 
oxygen deficiency. For example, a smoldering fire in a carbon black 
tank will use up the oxygen and produce carbon monoxide. An oxygen 
deficiency can also occur in water tanks in which plant growth has 
used up the oxygen needed to support human life. 

c. Assuming that a combustible gas indicator will detect all harmful con­
centrations of materials, such as nonflammable toxic gases or vapors. 

d. Using compressed air for vessel ventilation. The volume of air may 
be Inadequate. Static electricity may develop from orifice discharge. 
The compressed -air may contain carbon monoxide or other harmful im­
purities, or the supply line may be mistakenly connected to an inert 
gas outlet. Also, air from the.air compressor may be contaminated. 

e. Assuming that continued testing for. adequate ventilation is not nec­
essary. 

fO 
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f. Locating the air inlet for a supplied-air hose mask where contaminated 
air may be picked up. 

g. Introducing toxic or flammable vapors from spraying, painting, or 
cleaning materials, after the vessel has been thoroughly purged. 

Ventilation 

1. All welding and cutting operations carried on in confined spaces shall be 
adequately ventilated to prevent the accumulation of toxic materials or pos­
sible oxygen deficiency. 

2. All air replacing that withdrawn shall be clean and resplrable. 
/ 

3. The confined space shall be ventilated to prevent the accumulation of: 

a. Flammables in the atmosphere above 102 of the LFL. 

b. Concentrations of combustible dust. 

c. Toxic and other contaminants in the atmosphere above the TLV. 
d. Oxygen excess or deficient atmosphere. 

A. Oxygen shall never be used for ventilation. 

5. Some confined spaces may contain pyrophonic material that will ignite 
flammable vapor in the presence of air. The p'resence of pyroghonlc 
should be determined prior to ventilation. 

6. When flammable contaminants are to be purged, ventilation equipment de­
signed for use in hazardous locations shall be employed and precautions 
taken to eliminate all souffces of ignition. 

a. Electric motors used to drive air motors must be explosion proof. 

b. The metallic parts of air moves and ductwork should be bonded elec­
trically to the confined space being ventilated. 

CO 
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POLICY ft PROCEDURE MANUAL 
Tint 

Confined Spmce Entry Procedures 

c. Blades of exhaust fans should be constructed of nonsparklng materials. 

7. The removed air must be exhausted to a safe location where it presents no 
hazard to employees or equipment. 

8. -The ventilation system must conform to NFPA 70 "The National Electric 
Code" for Class I Division I locations. 

VII. Isolating - Breaking Lines 

1. Safe methods of Isolating vessels from connecting pipelines are: 

a. Removing a section of all connecting pipelines. 
9 

b. Blanking flanges with blanks heavy enough to hold line pressures, 
and with gaskets on the incoming sides of the blanks. 

c. Misaligning sections of disconnected small-diameter lines and closing 
open ends by threaded pipe caps or plugs. 

2. The following additional precautions should be taken as required by 
conditions: 

a. Pumps located on any lines to the vessel should be locked out, since 
some pumps are strong enough to break the line valves or blanks. 

b. Pipelines containing harmful liquids, such as adds or caustics, 
should be flushed clean before they are isolated to prevent material, 
which might otherwise remain inside, from dripping on workmen who 
enter the vessel. 

c. Where -there may be exposure to corrosive substances, suitable protective 
equipment, such as. rubber suits,-.gloves, eye protection, etc., should 
be worn. 

d. If no work is to be done on sections of pipelines that remain connected 
to a vessel they should be filled .with water» since it is extremely 
difficult under any circumstance to ensure that pipelines are gas-free. 

ro 
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POLICY ft PROCEDURE MAMUAl 
DM 

Confined Space Entry Procedures NUMIM 
MTE, 
PAGE 

e. Disconnected and lines misaligned, and any open lines connecting to 
the vessel in areas where hot work is being done, should be cl-^ed 
with either pipe plugs or blind flanges to prevent the possibility of 
flammable vapors entering the vessel. 

3. Avoid common errors such as: 
e 

a. Allowing valves to continue leaking or remain mistakenly open. 

b. Overlooking lines that should be safeguarded, or removing blinds 
by mistake. 

c. Relying on a lubricated plug valve to withhold steam. 

d. Relying on two closed valves with a valve open between them to ensure 
vessel isolation. 

4. Before employees are permitted to enter any confined space, which itself 
can move or in which agitators, fans, or other moving parts of potential 
hazard to personnel are present, the possibility of movement shall be 
minimized by a lock out procedure as follows: 

a. An authorized person shall place a lock or tag, or both, on the open 
circuit breaker or line switch controlling moving hazards to Indicate 
that employees are working on equipment. When a lock is used, the key 
shall be kept in the possession of the employee making entry or his 
authorized representative. If more than one repairman is working on 
a circuit, each man shall lock the switch with his own lock, to which 
only he or his authorized representative has the key. 

b. Where a power source cannot be easily controlled, a belt or other 
mechanical linkage shall be disconnected and tagged to indicate that 
the employees are working on the' equipment. 

c. Where (a) and (b) are not practical, components shall be blocked, and 
switches, clutches, or other controls shall'be tagged to Indicate that 
employees are working on the equipment. 

ro 
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POLICY A PROCEDURE MAMUAl 

Confined ^pace Entry Procedures 

d. Prohibiting smoking and the carrying of matches or other sources of 
ignition into the potentially hazardous area. A safe smoking area 
should be established nearby to reduce the potential.for unauthorized 
smoking. 

2. Where cleaning operations involve the use of chemical solvents, a qualified 
person shall determine the flammable or toxic properties, or both, of the 
cleaning solvents as an intergral part of the initial preparations. 

3. Employees shall attempt to remove scale, product residue, or cleaning 
solvent sufficiently to maintain the contaminants below the TLV while 
working from outside the space. 

4. If open-type electric-powered or internal-combustion-engine-driven 
equipment is used for the removal of sludge and excess water from confined 
spaces that have contained flammable materials the necessary precautions 
should be taken. 

a. Equipment should be located on the windward side and out of range of 
probable vapor travel. The area should be tested for flammable vapors 
with a combustible gas indicator before any equipment that may be a 
source of ignition is started. 

b. Any internal-combustlon-englne-drlven equipment can readily build up 
a lethal carbon monoxide concentration in areas that are confined or 
poorly ventilated, or both. Therefore, a qualified parson should 
make sure that where exhaust vapors creatS a hazard*, they are ducted 
to an area that does not present a hazard. The qualified person should 
also ensure that the intake for fresh air respiratory protections 
system is positioned at a safe distance from engine exhausts. 

d. The pump that le used tfd' remove -residuals should be monitored and main­
tained properly for continuous operation during the period of cleaning. 
Throughout the pumping period, an authorized person should test period­
ically for flammable vapors near the pump, engine, or motor. He should 
stop the machinery at any time that flammablte vapors are detected until 
the source has been located and corrected. 
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5. Cleaning Solvents 

a. When coxic substances are used as cleaning solvents iti a confined space, 
the following precaution should be taken. 

1. The cleaning operation shall be enclosed completely to prevent the 
escape of vapor into the working space. 

2. Mechanical exhaust ventilation shall be provided to remove vapors 
at the source, and the concentration of the contaminants in the 
space shall be maintained below the TLV level. 

3. Employees shall place scrapings and rags soaked with solvent in a 
covered metal container outside the confined space. 

IV. Hot work 

1. Hot work shall not be started in or on the exterior surfaces of a confined 
space until a permit has been Issued: 

2. When a confined space that has contained a flammable or combustible liquid, 
vapor, or gas is to be gas freed by cleaning, the permit shall be Issued 
only after a qualified person has, through inspection and test, ensured 
that the following requirements have been achieved: 

a. The concentration of flammable vapors or gases in the atmosphere is 
below 10Z of the LFL. 

b. The liquid and solid residues have been removed as necessary to prevent 
the release of flammable vapors or gases that will raise the concen­
tration above 10Z of tha.XFL. 

c. All piping within the confined space has been flushed with water, or 
blown with steam or air, and has been found by test not to contain con­
centrations of flammable vapor or gas above li)Z of the LFL. 

3. The conditions in (2) above shall apply to any confined space that has 
contained flammable liquids, vapors or gases, and is adjacent to the space 
in which the hot work is to be performed. 
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4. In a confined space in vhlch flammable vapors or gases have not been present 
the permit shall be issued only after the qualified person has. by in­
spection and test, ensured that the following requirements have been met: 

a. Spaces adjacent to the space in which the hot work is to be performed, 
if they last contained a flammable liquid, vapor, or gas, have been 
cleaned or inerted to the requirements of (2) above. 

b. The requirements of (2) above have been satisfied for pipelines. 

5. Where possible, all combustibles, including any dry residues, in the vici­
nity of the hot work shall be removed to a safe place; or, if they cannot be 
moved, such items shall be covered by a noncombustible blanket, flame-
resistant tarpaulin, or other means to prevent Ignition from heat, sparks 
and slag. 

6. In a confined space having last contained dry material that creates an ex­
plosive atmosphere when dispersed in air, the permit shall be Issued only 
after a qualified person, through personal inspection, has ensured that the 
following requirements are satisfied: 

a. All loose dust has been removed from the confined space and all surfaces 
have been throughly cleaned. 

b. The confined space has been isolated mechanically to prevent reintro-
ductlon of the dry material. 

c. Adequate fire extinguishing equipment is available at the site. 
7. It may be necessary to do hot work in a space that has contained a flamm­

able liquid, vapor or gas or is adjacent to such a space. If so, both shall 
be cleaned or inerted as required by (2) above. Then a qualified person shall 
test for flammable vapors and gases: 
a. Immediately prior to starting hot work at the beginning of each day, 

shift, or following a shutdown period. 

b. Periodically after starting hot work to ascertain any increase in the 
concentration of flammable vapors. 

8. If the concentration of flammable vapors exceeds 10% of the LFL, hot work 
shall be stopped until the source of vapor release is located and removed, 
or sufficient ventilation is provided to maintain the concentration below 
10% of the LFL. ^ 
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Confined Space Entry Procedures 

9. Fire Protection - Welding 

a. When hot work Involves welding, thermal cuteine or 
a ̂ .lifted .hall consider th~«^f' 
the hot work is being performed and for a period of at least 30 2nut« after completion of hot work. ninutes 

b. When hot work is to be performed on tank shell or conductive boundaries 
of other confined spaces, the same precautions shall be exercised inside 
and outside the space where the hot work is being perfor^d! Ws 
from direct penetration or heat transfer also may'introduce a fire 
hazard in the adjacent area outside the confined space. 

c. When arc welding is suspended for a substantial period of time, such 
" ̂ring lunch periods or overnight, the power source to the machine 
shall be deenergized, all electrodes removed from holders, and the hold­
ers placed so that accidental contact cannot occur. 

d. All gas or oxygen cylinders and manifolds shall be located outside the conrined space. 

e. When gas welding or cutting is suspended for a substantial period of 
time such as during lunch or overnight, the torch and cylinder valves 
shall be closed. Where practical, the torch and hose also shall be removed 
rrom the confined space. 

f. Before welding, thermal cutting, or heating is started on a surface 
covered with a preservative or protective coating, the flammabilltv 
and thermal decomposition products of the coating shall be considered. 

g. Where coatings are flammable, they shall be stripped from the area of 
hot work to prevent ignition. A pressurized fire-water hose with nozzle 
or other extinguishing equipment, or both, shall be available. 

h. In confined spaces, all surfaces covered with coatings that would de­
compose under hot work into toxic,, corrosive, or irritant components 
shall be stripped from the area of heat application for a distance of at least 6 inches. 

i. Before welding, thermal cutting, .or heating'is started in confined spaces 
whose metal surfaces are covered with greasy preservatives, a qualified 
person shall test the atmosphere in the confined space to ensure that 
flammable vapors or gas from preservatives with flash points below the 
ambient temperature do not exceed 10Z of the LFL. 
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j. Greasy preservatives shall be removed from the hot work area for a suf­
ficient distance from the area to be heated to prevent Increasing the 
temperature of the unstripped metal. If this occurs, artificial coolina 
of the metal surrounding the hot work area shall be used to limit the 
size of the area required to cleaned. 

NOTE: Also see ANSI 249.1 "Safety in Welding and Cutting" found in 
Session X. 

X. Protective Equipment 

1. Employees should be protected as per the following requirements: 

a. Head - See ANSI Z89.1 See Section M of this manual. 

b. Eyes - See ANSI Z87.1 See Section M of this manual. 

c. Feet - See ANSI Z41.1 See Section M of this manual. 

d. Respirators - See ANSI Z88.2 See Section N of the manual. 
2. Lifelines 

a. Where a welder must enter a confined space through a manhole or other 
small opening, means shall be provided for quickly removing him in case 
of emergency. When safety belts and lifelines are used for this pur­
pose chey shall be so attached to the welder's body that his body 
cannot be jammed in a small exit opening. An attendant with a pre­
planned rescue procedure shall be stationed outside to observe the 
welder at all times and be capable of putting rescue operations into 
effect. 

n. 
XI. Illumination 

1. In confined spaces, temporary lighting shall be used as follows: 

a. Temporary lighting shall be equipped with guards to prevent accidental 
contact with the bulb, except that guards are not required when the bulb 
is recessed deeply within the reflector. 

& 



POLICY A PROCEDURE MANUAL 
rim 

Confined 9pace Entry Procedures NUMBER DAT! 
PAGE 15 .•f — 

b. Temporary lighting shall be equipped with heavy-duty flexible electric 
cords with connections and insulation maintained in safe condition. 

c. The lighting shall not be suspended by the electric'cords, unless they 
are designed for this method of suspension. 

d. Cords shall be kept clear of working spaces and walkways or other lo-
carlons in which they may be exposed to damage. 

e. Exposed noncurrent-carrying metal parts of temporary lighting shall be 
grounded electrically, either through a third wire in the cable con­
taining the circuit conductors or through a separate wire that is 
grounded at the source of the current. 

f. Battery, low-voltage or lighting systems with ground fault circuit in­
terrupters grounded as per (e) above shall be used for work in wet tanks, 
in tanks partly filled with liquid, and on the water side of boilers. ' 

2. In the absence of temporary lighting, employees shall not be permitted to 
enter dark, confined spaces without portable lamps, and the use of matches 
and open-flame lights shall be prohibited. 

XII. Rescue 

1. Whenever anyone is inside a vessel, an observer should be stationed outside 
to provide constant observation of the workman inside. Should an emergency 
occur, it will be iamediately recognized, and a rapid rescue effected. Pro­
visions for such monitoring Include: 

a. Training and drilling in vessel rescue work. 

b. Supplying means for obtiining Immediate help. 

c. Having suitable rescue equipment on hand, such as self-contained oxygen 
breathing apparatus, spare rope, a rope with a padded loop to aid in 
removing an unconscious man, harnesses, flashlights, and block and tackle 
rigged for immediate action. 

d. Maintaining an exact record of workmen entering or leaving the vessel, 
so that the number of workmen inside the vessel is always known. 

e. Having a readily accessable communications system available. 
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f. Removing a supplied-air hose mask while working in a vessel ( s o  as to 
work with less restriciton). 

4. Standby Observer Rules 

a. Employees working inside a confined space otust be under constant ob­
servation of a fully instructed observer. The observer should be train­
ed in first aid procedures in the event rescue becomes necessary. 

b. Before anyone enters the confined space the standby observer will be 
instructed by the supervisor in charge of the enter that: 

1. A valid confined space enter permit has been executed and posted. 
a 

2. Rescue harness and life lines are available and used. 

3. The observer must know the location of the nearest: 

a. Telephone or two-way radio. 

b. Safety shower. 

c. Fire extinguisher. 

4. The observer must be able to describe the location where the entry 
is taking place. 

5. The observer must be instructed how to. shut down welding/burning 
equipment. 

6. As long as anyone is inside the vessel, the watcher must remain in 
continuous contact with the worker. HE IS NOT TO LEAVE THE OBSER-
VATION POINT, EXCEPT..TO REPORT AN EMERGENCY, after first sounding 
his alarm horn. ~ ' 

7. UNDER NO CIRCUMSTANCES SHOULD THE OBSERVER ENTER THE VESSEL. If the 
worker (s) in the vessel become ill or injured, he will sound the 
alarm and proceed to the nearest telephone or two-way radio. He 
should speak clearly and give the details about what has happened 
and where the emergency is. He is to be sure the message is repeated .. 
back correctly before leaving the phone or radio. 
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Confined Spa'ce Entry Procedures 

8. Th. obs.rv.r .till DOES NOT ENTER THE VESSEL. He returns to the 
vessel and directs tne rescue team. 

XIII. Entry Permit 

1. Before entry, the entry permit must be completed in its entirety in ink. 
2. Do not leave blanks. 

3. The proper signatures must be obtained. 

4. The permit must be posted on the tank which is to be entered. 

5. An entry permit becomes void if any of the following events occur: 

a. The job is interrupted for more than 60 minutes for any reason. 

b. Upon the completion of the regularly assigned shift. 

c. An employee working in the vessel" becomes ill or injured. 

d. A power failure occurs which renders the lighting,telephone or two-way radio inoperative. 

Severe weather conditions occur or are imminent. 
XIV. Lock-out, Hot work, and Breaking Lines. 

S" S"Mon q of thla Banual and Safaty T"l0l"s 

2. Hot work- Also see Section.! of this manual and Safety Training Module Session X. 

3. Breaking Lines - Also see Section U of this manual 
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Chemical Waste Management, Inc. 

CONFINED SPACE ENTRY PERMIT 

BOTH SIOES MUST BE COMPLETED NO. 

Permit la required for entering any tank or enclosed space for any our. 
POM; and may be granted only in accordance with the provlalona of 
Supervtaofa Safety Manual. 

GOOO THIS OATEl ONLY I 
blog. no. 
EQUIPMENT IFLOOR 

m. TO 

PURPOSE 

I certify that all necessary precautions have (Men taken to make this 
time:*" Rrtsring and carrying on prescribed work during specified 

PROO.SUPVR. 

MAINT. SUPVR. 

ATMOSPHERE TESTER 

atan? my^Jti<Mr*rly ,ns,ruc,#d »" •"»> ">«<> this tank and under". 

STANOB* OBSERVER 

eJ^6R7TAlJfcK0 PAYR0LL NUMBER OF PERSONS AUTHORIZED TO 

t WASH WATER TESTED POR NEUTRALITY: 
• *68 • NOT NECESSARY 

"""«• 
• *BS • NOT NECESSARY 

« ALL UNES BROKEN ANOrOR BUNKED; 
U YES • NOT NECESSARY 

i ATMOSPHERE TESTED POR PUMMABLE CONCENTRATION 
• m • NOT NECESSARY TIME 

* y^NOlW° AKA CH6CXED F°R PUMMABLE ANO PQISOn^ 
• YES • NOT NECESSARY TIME 

7 TOT POR PISONOUS ATMOSPHERE; "" 
• YU • MOT NECESSARY TIME 

•• TEST POR OXYGEN DEFICIENCY: " ~ 
D YES REAQIMO • NOT NECESSARY 

•. OBSERVER ASSIGNEO ANO PROPERLY INSTRUCTED: • YES 
IS EMPLOYEES* THE IMMEDIATE AREA ALERTEO TO HELP IP NEEOEO: 
• TBS • NOT NECESSARY 

tt. PRESH AIR SUPPLY PROVIOED: 
• TBS • NOT NECESSARY 

It RESCUE HARNESS PROVIDED AND WORN: ^ 
• TES • NOT NECESSARY 

tt TIE LINE ATTACHED: 
• YES • NOT NECESSARY 

M. RESCUE EQUIPMENT OR THE JOB, EXTRA ROPE, HARNESS. BREATHINC EQUIPMENT t ALARM: 
• YES • NOT NECESSARY 

't SELF CONTAINEO BREATHING EQUIPMENT TO BE WORN 
• YES • NOT NECESSARY 

16 PROTECTIVE CLOTHING REQUIRED ANO WORN: 
• YES • NOT NECESSARY 

"ERMIT NOTED • SUPERVISOR ; t7. ADDITIONAL PRECAUTIONARY REMARKS. 

PERMIT GRANTED • MANAGER 

MANAGER'S NOTICE OF TANK IN'TRY —-~ 
tMH #ntnr p#rm" hM completed for the 

SRMITNO. DATE 
FROM m. TO m. 
"•JXL FLOOR 
XJIP. 

RPOSE 

PROOUCTION SUPERVISOR 

REMARKS: 

00 



<S CONFINED SPACE ENTRY PERMIT 

PERMIT IS REQUIRED FOR ENTERING ANY TANK OR ENCLOSED SPACE FOR ANY PURPOSE 

Location: 
Division Department . Specific Area 

Description of Work: 

Permit Good on This Date: 

For This Time Period: 

/ / 
Month Day Year 

From hrs (am/pm) To _hrs (am/pm) 

t-.a 'aneral Manager and the Supervisor in charge of the operation must sign that they are 
-is:led that the following rules were completed: 

Yes No S/A 

1. Employees were medically certified that they can wear 
a respirator. 

2. Employees have received training on Respirators 
First Aid 
CPR 
Welding 
Hazardous Recognition 
Entry Procedures 

3. Confined space tested for flammable liquids, vapors, or gases. 
4. Confined space tested for oxygen deficiency or excess. 
5. Monitoring devices continuously monitor the confined space 

atmosphere. 
6. Monitoring device has an audible alarm. 
7. Confined space has been purged 

ventilated... 
Ventilation system is bonded, explosion proof. 

9. Isolation/lock-out procedures followed. 
10. Welding safety precautions known (hot work). 
Exhibit CWM-035 
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Confined Space Entry Permit 

Page 2 Yes No N 

»1. SCBA or air-supplied respirator to be worn. ( ) ( ) f 
12. Other protective equipment such as harness, life line, hard 

h.a , safety shoes, gloves worn. ( ) ( ) ( 
13. Spare rescue equipment present (SCBA, harness, life line, 

fire extinguishers, etc.) ( ) ( ) ( 

14. Illumination standards followed. ( ) ( ) ( 

15. Observer assigned and properly instructed. ( ) ( ) ( 

16. Other (Specify). ( ) ( ) ( 

Requested by (Supervisor) Date: / 
Day Month 

Granted by (General Manager) Date: / / 
Day Month V 

I have been properly instructed on Confined Entry Procedures and understand my duties: 

Standby Observer Date: / / 
Day Month 

Employee(s) entering space: Date: / / 
Day Month Y 

Date: / / 
Day Month Y 

NOTICE: This permit expires at the end of the employees work shift on which it was issi 
and becomes void if any of the conditions occur as is outlined in the procedure 
or if hazardous conditions become evident which differ from those conditions ex 
istlng at the time the permit was issued. 
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Standby Observer's Check List 

YES NO S/A 
1. Entry permit posted. 

2. Harness and life line used. 

3. SCBA or air-supplied respirator used. 

-. Communication system available. 

3. Knows not to leave job site except to make emergency call. 

6. Knows not to enter confined space. 

7. Knows location of emergency first aid equipment. 

8. Knows proper use of fire extinguishers. 

9. Knows proper use of respirators. 

10. Understands operation of blower on other fresh air supply. 

.1. Has alarm horn. 

12. Knows how to shut off welding/cutting equipment. 

13. Other (Specify). 

Supervisors Signature: Date: / / 
Day Month Year 
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American National Standard 
Safety Requirements for Working in 
Tanks and Other Confined Spaces 

STANDARD REQUIREMENTS explanatory information 
• Not part ot American National Standard Safety Require 
merits tor forking in Tanks and Other Confined Spa.es 
ANSI ZIP. 1,19--.) 

1. Scope. Purpose, and Application 

/. I Scop* 
/. /. / This standard sets forth minimum require-

ments for safe entry. continued work in. and exit from 
tanks and other confined spaces at normal atmospheric 
pressure. 

/ / 2 This standard does not apply to the building, 
breaking, operating, and repair of marine vessels: nor to 
mining or tunnel construction: nor foundry sand silos, 
bins, and hoppers: nor operations conducted in special 
breathing chambers, such as in oxygen-enriched atmo­
sphere. with special oxygen blends or above or below 
normal atmospheric pressures; nor to utility and tele­
communications manholes. 

/ 2 Purpose The purpose of this standard is to estab­
lish minimum requirements and procedures for the 
>.itet\ und -le-jth >f employees who work in. about, 
md :II . -:i!:e.ti.*n with confined spaces. and to serve 
J-« u cuide t"f regulators agencies. 

I ' \ppUcatn"! This-tandard designed for volun­
tas application immediately upon approval as an 
American National Standard 

El. 1.1 Confined spaces, such as workplaces, can be­
come unsate as a result of (I) possible atmospheric 
..mtuminution by toxic or flammable vapors, or oxy­
gen deficiency or excess. 12) possible physical hazards 
when agitators or other moving parts are located therein. 
'3) the possibility of liquids, gases, or solids being ad­
mitted during occupancy: or (4) the rendering of the 
ji.upunts isolated from help in case of need. 

El I 2 The ureas excluded are not necessarily safe 
crite: but are .overed by other standards or safe 

•-v.-rk pro.eJures. For example, where cutting and weld-
•"i -tr -. iv-a. mimed spaces" have slightly differ-

• ce- ••.-.wfi- :p. American National Standard Safety 
m AVe'ii-ia ardCutttna. ANSI Z4d. 1-1973. 

El 3 \ssliciti<»i. Should this standard be made manda­
tory by jqoption h\ :eauljtory agencies, the authority 
huvmg :ur:<di«.tiw-r. mtu\ grunt variations from the re-
q...:e:"e::t> ,-t :h.» standard. provided that equal safety 
:--r employees is assured. 

I Definition-. 

. \:ithu'i:cd Prr\i>n \n  uuth ' - r i /ed person is 3 
;ier-"ii approved or as-igned bv tne employer to per-
t-T"i ,i -pe\.itied tvpe of dutv or to he ut a specified 
looutl'Ml 
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the a hie Coofcreacuof Govunuanttl Indnatrid 
Hygtguka (ACGM^ 
2/| ToxteSaktmm A task substance it out whom 
cfleiMRrtafMefAi hennfai limits. m pub-
IMhtjl bp reptamry tmi authoritative poupe - for ex-
impfcrthe Toxk Substances Lot pubihhed by the N» 
tioaei Imtitute of Occupeiioael Safety tad Health 
(NIOSH) in 1973.1 

3. Precautions before Entry 
3. / General Confined spaces may contain atmosphe 
that an hazardous to life and health beranae of the pr» 
ence of flemr"aMa expiorive. or toxk contaminants or 
because of deficiency or exccaa of oxygen. Therefore, a 
qualified person shall test the atmosphere of the i 
where such hasaids may exist or develop, prior to < 
pioyee entry, to determine the nature and extent of any 
such hazard. A qualified person shall determine the pro 
tec the equipment and procedures that ate required to 
protect employees from such hazards. 

3.2 Isokrtng 
3.11 A qualified person shall take positive steps to 

(1) depressute the confined space: (2) prevent scads* 
tai introduction into the confined space of hazardous 
materials through interconnecting equipment such u 
piping, ducts, vents, drains, or other means: and (3) do-
energize and lockout or tagout. or both, machinery, 
mixers, agitators, or other equipment containing mow 
ing parts that are in the confined space. 
3.12 Before employees are permitted to enter a 

confined space, the confined space shall be isolated to 
preclude the entry of hazardous materials by one of the 
following methods: 

(1) Removing a valve, spool piece, or expansion 
joint in piping to. and as dose as possible to. the con­
fined space, and Wanking or capping the open end of 
the piping leading to the confined space. 1>e Wank or 
cap shall be identified to indicate its purpose. BUnks 
or caps shall bo of a materiel that is compatible with 
the liquid, vapor, or ps with which they are in contact 
Hie material shaO also have sufficient strength to witk 
stand the "•"'•»»— operating pressure, inducting surges, 
which can be buflt up in the piping 

(2) Inserting a suitaWe full-pressure Wank in piping 
between the flanges nearest to the confined space. 

E3.1 General Guidance concerning use of personal 
protective equipment is provided in 5.3.3 and Section 3. 

E3.2.1 The piping between a confined space and the 
first valve, blank, or associated equipment may contain 
hazardous materials. Therefore, a qualified person should 
ensure that such piping has been cleaned or purged prior 
to isolation of the space. 

E3.2.2 Before a method of isolation is selected, a 
qualified person should consider the hazards that may 
exist or develop owing to temperature, pressure, fiamma-
bility, or toxicity of the material in the piping, including 
reactions with cleaning or purging agents. 

' AvaiiaWe from American Conference of Governmental Indue trial Hype not* 1014 Broadway. Cincinnati. Ohio 4J201 
' AvaiiaMa from Supatintandant of Documents, L'.S. Govarm mant Printing Office. Washington. D.C. 20402. ^ 
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SJ.3 Low^ucdoe-pmwn-type w mo*en shall b# 
used to pw* 

iqtiaL or tte dull bo controlled to 
prelude coilipw oE tfco coMrer. 

jf.i.4 When AmmMo cootiainants art to be puriea. 
ventiUdon equipment dmiped for uae in hazardous loe» 
dons shall be employed and precautions taken to elimi­
nate all sources of ipiihon. A qualified person shall select 
the equipment 

3.3.5 Oxygen (sometimes improperly called "air") 
shall not be used to ventilate confined spaces. 

13.6 A qualified person shall check periodically to 
ensure that contaminated air from the confined space 
is exhausted to a location where it presents no hazard 
to employees or equipment Any hazardous concentre-
dons shall be diluted by the use of blowers or additional 
due ting, as necessary. 

3.4 Prtlimiiury Precautions to Cleaning 
3.4J A qualified person shall survey the surrounding 

are to determine the necessary steps to avoid hazards. 
He *hal1 conduct a predeaning orientation and training 
sffflnn for each unusual or nontypical job to inform 
employees of cleaning procedures, potential hazards, 
sources of ignition, and methods for their control. He 
shall train employees in the proper use of personal pro­
tective and mechanical equipment to be used during 
the job. 

3.4.2 To avoid ignition sources during cleaning 
where flammable contaminants might be released, an 
authorized person shall ensure that ail necessary precau­
tionary measures are taken. 

E3.3.4 Electric motors used to drive air movers 
should conform to the provisions of American National 
Standard National Electrical Code. ANSLNFPA No. "0 
[C11. The metallic parts of air movers and ductwork 
should be bonded electrically to the confined space 
being ventilated. Blades of exhaust fans should be con­
structed of nonsparking materials. 

E3.3.5 Excess oxygen can extend the flammable 
range of gases and vapors. Excess oxygen can also make 
combustible materials, of which clothing ts an example, 
ignite easily and burn rapidly. 

3.4.3 Where cleaning operations involve the use of 
chemical solvents, a qualified person thall determine the 
flammable or toxic properties, or both, of the cleaning 
solvents as an integral part of the initial preparations. 

E3.4.1 The following are typical steps that should 

be taken: 
11) Check the product or products contained in the 

confined space since the last thorough cleaning, the 
amount of residual product and sediment, and the over­
all physical condition of the entire structure. 

ill Check for drifting vapors from other tanks, pip­
ing. or sewers. 

E3.4 2 Preventive measures in this area might include 
any or all of the following: 

11) Posting or barricading the area to prevent unau­
thorized entry of persons or vehicles. 

i:) Prohibiting welding, burning, or other work in 
the area that mignt create a source of ignition. 

13) Ensuring that electrical equipment and portable 
lighting that wul be used outside the confined space are 
of a design that will not provide a source of ignition. 
I Articles 500.501. and 502. .American National Stan­
dard National Electrical Code. ANSI. NFP A No. ?0 [CI | 
will provide information concerning selection of appro­
priate electrical equipment.) 

^4) Prohibiting smoking and the carrying ot matches 
or other sources of ignition into the potentially hazard­
ous area. A safe smoking area should be established near­
by to reduce the potential for unauthorized smoking. 

E3.4.3 For personal protective equipment, see 5 3 3 

and Section 5. 
If flexible duct is needed, it should be positioned so 

that the exhaust suction mlet is near the cleaning loca­

tions. 
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checked immediatafy. if «K^C of tho conaninaats 
coasorutei a haard to employees or equipment. the 
openinp shall ha daaad aatl the exhaust ventilation is 
reestablished 

4. Environmental Hazards 

4.I General Testing Requirements 
4.1.1 A qualified person shall periodically test for 

atmospheric contaminants from the lowest to the high­
est elevations of the confined space to determine the 
conditions that employees may encounter. 

4.1.2 In addition to testing for pulmonary contains 
nana, the qualified person shall also check for those 
that may be absorbed through the skin. 

4.2 Oxygen-Deficient Atmospheres 
4.11 Before employees are permitted to enter any 

confined space that contains or previously may have 
contained an oxygen-deficient atmosphere, the atmo-
sphere shall contain at least 18% oxygen by volume. 
A qualified person shall test the space to be entered 
with a properly calibrated direct-reading oxygen indi­
cator or other suitable device. 

4.2.2 The decay or fermentation of vegetable mate­
rial generates carbon dioxide, which is approximately 
50% heavier than air. It may exist m hazardous concen­
trations in farm silos, water meter pits, sewer vaultt. 
or other areas. Therefore, before employees enter spaces 
suspected of containing excessive . urbon dioxide, a qual-

E4.l l The nature and source of contamination wiil 
dictate the test frequency required to prevent hazard­
ous concentrations of contaminants. 

E4 1.2 Further information on skin contaminants 

will be found in Section II: Means of Contact and Entrv 

of Toxic Agents, by Herbert E. Stokinger. in Occupa­

tional Diseases. A Guide to Their Recognition, pub­

lished by National Institute of Occupational Safety and 

Health. PHS. Department of Health. Education, and 

Welfare.4 

Fields of competence for persons responsible for atmo­
spheric testing include: 

(1) Maintenance, calibration, and limitations of the 
test instruments to be used. 

(2) Proper method of sampling in the confined space, 
especially with regard to the elevations and area loca­
tions for sampling. 

(3) Correct interpretation of the test results. 
(4) Knowledge of the pertinent accepted test meth­

ods for sampling and analysis of atmospheric contami­
nants. as evaluated by persons known to be qualified in 
testing the occupational environment. Data pertinent to 
carefully selected and practical sampling instruments 
and analytical methods for many common contaminants 
ire referenced in the Appendixes. 

E4 2.1 The ox> gen analy zer should be calibrated :r. 
accordance with manufacturer's instructions for the alti­
tude tor »hi..h ;t Mil be used. 

£4.2.2 .Another cause of oxygen deficiency may be 
the result of its displacement by nitrogen dioxide. Heavy 
nitrogen fertilization of plants may cause the formation 
of nitrates in the piant. During certain stages of fer­
mentation. these nitrates are converted to nitrogen diox­
ide. Therefore, hazardous concentrations of nitrogen ai-

* Available from Suoenntendent oi Documents. U.S. Govern- r-* rneni Printing Otfice. Washington. O.C. C0402. ro 
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4.4 Tone Atmospheres 

4.4.1 Bcfon capioym an peimitted to enter any 
l confined spooe tfcttfcai contained liquids, v«pon. paes. 

or soiidi of toxic, coereme. or irritant natuie (or if the 
confined space haa bees fumigated). a qualified person 
shall inspect the space for the presence of atmospheric 
contaminants. 

4.4.2 The tests may indicate that the atmosphere 
of the confined space to be entered contains a concern 
tration of toxic substances that is dangerous to life or 
health. The confined space then shall be ventilated to 
reduce the concentration below the TLV. 

4.4.3 When the atmosphere of the confined space 
to be entered is found to contain conuminants and ven­
tilation cannot reduce the concentration below the 
TLV. employees shall be protected in the manner re­
quired by 5.3.3 and Section 8. However, ventilation ef­
forts shall be continued to maintain the level of con­
taminants at as low a concentration as possible. 

4.4.4 If the concentration of contaminants cannot 
be accurately determined by field testing equipment, 
and if tests for flammability have shown the atmo­
sphere to be safe in this respect, employees shall be 
permitted to enter the confined space only when pro­
tected in accordance with S.3.3 and Section 8. How­
ever. ventilation efforts shall be continued to maintain 
the contaminants at as low a concentration as possible. 

E4.4 3 Cleaning and hot work procedures may gen­
erate toxic vapors in the confined space. Therefore, a 
qualified person should determine the applicable provi­
sions of 5.? -i and 5 4.1. and Sections 6 and 7. 

4 5 Combustible Dust Atmospheres. Confined spaces 
that contain, or have contained, grain, coal, flour, starch, 
or any other combustible dust shall be presumed to con­
tain. or to have generated during cleaning, ignitabie dust 
concentrations in the atmosphere. Therefore, when entry 
must be made in such a confined space, the requirements 
of 4.2.4 shall apply, and all sources of ignition shall be 
eliminated. 

4 6 \otse and Radiation Exposure 
4.6.1 A qualified person shall determine that em­

ployees are protected from harmful noise exposure. 

4.6.2 A qualified person shall determine that em­
ployees are protected from exposure to harmful con­
centrations of ionizing radiation 

4. 7 Excessive Heat or Cold 
A qualified person shall determine that employees 

are protected from temperature extremes in accordance 
with accepted methods 

£4.5 Combustible Dust Atmospheres. It is virtually im­
possible to prevent flammable dust from being thrown 
into the atmosphere when entering such bins and silos. 
It is therefore extremely important that nonmetallic or 
spark-resistant tools and dust-tight lighting and electrical 
s> >;ems complying with the provisions of American Na-
: i - - n a i Standard National Electrical Code. ANSINFPA 
No "0 If;! be a«.d exclusively (see 6 1 4). 

E4.6. l Applicable guidelines will be found in the pro­
visions of 41 Code Federal Regulations (CFR) SO-
204 !01Safety and Health Standards for Federal Supply 
Contractsi and 2° CFR |4|0.us (Occupational Safety 
and Heaith Standards).4 with any amendment thereto 

E4.6.2 Reference is made to federal standards in 
10 CFR 20 (Standards for Protection ag3tnst Radiation) 
and 2U CFR 1410.46 (Occupational Safety and Health 
Standardsi." with any amendment thereto 

4 Unlable :>om Suoerm lenient ot Documents. IS. Cover* -neni Printing Ottice. Wellington. D.C. 20402. h-* 
ro 
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condftioas vidua tepw, to tamn dm te coacta> 
ndoa of coaaoiHM^Mi aot exceed te Unto 
stated in Soedoa 4. V tea limits a exceeded te 
qualified penon didi was that te employees lam 
te space and appropriate precautions an taken, a 
outlined in Section 4. 

5.4 Qnnatf Solvents 
5.4.1 When toxic substances ate used as cleaning sot 

vena in a confined space, a qualified person shall ensure 
that one or more of the precautions outlined in 3.4.1.1 
through S.4.1.3 are taken to safeguard the health of 
te employees. 

5.4.1.1 The cleaning operation shall be enclosed 
completely to prevent the escape of vapor into the work* 
ing space. 

5.4.1.2 Mechanical exhaust ventilation shall be 
provided to remove vapors at the source, and te co» 
centration of the contaminants in the space shall be 
maintained below the TLV level. 

5.4.1.3 Where neither the requirements of S.4.1.1 
nor 5.4.1.2 can be achieved, employees shall wear pro­
tective equipment in accordance with te requirements 
of S.3.3 and Section & 

5.4.2 When solvents, paint, and preservative removers 
are capable of producing a flammable atmosphere under 
the conditions of use. te precautions given in S.4.11 
through 5.4.2.6 shall be taken. 

5.4.21 The entry permit shall prohibit smoking, 
open flames, arcs, and spark-producing equipment in 
this area. 

5.4.22 A qualified person shall make frequent 
tests to ensure that ventilation is sufficient to keep te 
vapor concentration below 10% of the LFL 

5.4.13 Employees shall place scrapings and rap 
soaked with solvent in a covered metal container out­
side the confined space. 

5.4.14 Lighting and electrical equipment shall 
be in accordance with te provisions of American N» 
tionai Standard National Electrical Code. ANSUNFPA 
No. 70(CI). 

5.4.25 A qualified person shall inspect ail power 
and lighting cables to ensure that they are in good con­
dition and adequate for the service intended 

E5.4.2.2 Concentrations of flammable vapors 
below 10% of the LFL can be toxic. Therefore, a quali­
fied person should determine that the provisions of 
Section 4 have been satisfied. 

E5.4.25 Power and lighting cables should be in­
spected for at least the following: 

11) Insulation is free of cracks and worn spots. 
(2) No splices are present within the confined spice. 
(3) Cables are not carrying more current than their 

rated capacity. 
(4) Cables are properly suspended so as to prevent 

chafing or undue stress. 

5.4.2 6 Fire extinguishing equipment shall be 
available in the work area. 

ro 
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Me liquids. v 
in which the hot 

6.1.3 be 
pots or 

or paii and is ad Meant to iht space 
• to be performed. 

•co b whkh flannubb *»• 
• present the permit shall bo 

only after the qmflfbd penon has. by impaction 
and test, enured thrt be foflowing requirements have 
bean mat: 

(1) Spaces adjacent to the space in whkh the hot 
work is to be performed, if they last contained a flanv 
ma Me liquid, vapor, or gm. have been cleaned or inerted 
to the requirements of 6.1.2 or 6.1.3. 

(2) The requiremens of 6.1.2(3) have been satisfied 
for pipelines. 

6.1.5.1 Where poaaiMe. ail combustibles, includ­
ing any dry residues, in the vicinity of the hot work shall be 
be removed to a safe place; or. if they cannot be moved, 
such items shall be covered by a noncombustiMe blanket 
name-resistant tarpaulin, or other means to prevent igni­
tion from heat sparks, and slag. 

6.1.6 b a confused space having lost contained dry 
material that creates an explosive atmosphere when db 
pened in sir. the permit shall be issued only after a quali­
fied person, through personal inspection, has ensured 
that the following requirements are satisfied: 

(1) Ail loose dust has been removed from the com 
fined space and all surfaces have been thoroughly 
cleaned. 

(2) The confined space has been isolated mechani­
cally to prevent rein traduction of the dry material 

(3) Adequate fire extinguishing equipment is avai-
able at the site (see 6.3.1). 

E6.1.6 A common problem in certain "dry" mate­
rial storage bins is "bridging." where the material "hanp 
up" on the sides of the bin and does not flow out the 
bottom. Entry to remove such "bridges" always should 
be made from the top of the bin, never from the bottom. 

(I) Vacuum cleaning is recommended. 

6.2 Maaiatning Cat-Fret Conditions 
6.21 It may be necessary to do hot work in a space 

that has contained a flammable liquid, vapor, or pa or 
is adjacent to such a space. If so, both shall be cleaned 
or inerted as required by 6.1.2 or 6.1.3. Then a quail-
fled person shall test for flammaMe vapors or gases: 

11) Immediately prior to starting hot work at the 
beginning of each day. shift, or following a shutdown 
period. 

(2) Periodically after starting hot work to ascertain 
any increase in the concentration of flammable vapors. 

6 .22 If the concentration of flammaMe vapois ex­
ceeds 10% of the LFL hot work shall be stopped until 
the souice of vapor release is located and removed, or 
sufficient ventilation is provided to maintain the com 
centration below 10% of the LFL 

6. 3 Fire Prevention 
6. J. I In the absence of operable fixed fire extin­

guishing equipment, portable fire extinguishers shall be 
available to employees in the confined space in accor-
dance with American National Standard Installation. fO 

U? Co 



6.4.3 Graay prmmtives shall be removed from 
the hot work arc* far a sufficient distance from the 
net to be heated to prevent inertaun| the tempemture 
of the uns tripped meflL If this occurs. artificial cooling 
of the metal surroundbig the hot work area shall be 
used to limit the size of the area required to be cleaned. 

6.4.6 After hot work has started in confined spaces 
on metal covered by greasy preservatives or protective 
coatinp. a qualified person shall make periodic atmo-
spheric tests to ensure that no flammable or toxic cot* 
taminants are being produced by the preservatives or 
coatinp. If these conditions develop, the hot work shall 
be stopped immediately and shall not be resumed until 
additional precautions have been taken as required by 
the provisions of 4.3 and 4.4. 
6.5 Hot Work Permit The hot work permit referred to 
in 6.1.1 shall certify that the applicable provisions of 
Section 6 are carried out. and particularly, that: 

< 1) There is no residual hazard for hot work. 
I 2) The provisions of 6.1 have been complied with, 

stating the measures used, the results of tests, and ven­
tilation required. 

(3) An indication a given of the frequency of tests 
needed to ensure that the gas-free condition required 
by 6.2 will be maintained. 

(4) Any necessary precautions have been taken in 
accordance with 6.4. 

7. Removal and Application of Preservative 
Coatings and Linings 

7.1 Flame or Heat Removal 
7.1 1 Employees shall not use flame or heat to ro-

move preservative coatinp until a qualified person has 
issued a hot work permit in accordance with the pro­
visions of 6.1.1. 

7 1.2 Hardened preservative coatinp and lininp 
shall not be removed by heat unless there is sufficient 
local mechanical exhaust ventilation to remove fumes 
and smoke at the source. Employees shall wear protec­
tive equipment in accordance with Section 8. 

7.1.3 Flames shall not be used to remove soft and 
greasy preservative coatinp (see 6 4 4). 

7.2 Chemicai Removers 
7.2.1 Employees shall wear protective equipment 

to prevent skin contact and eye injury during the flatt­
ening and application of chemical removers in accor­
dance with 5 3.3 and Section 8. 

7 2.2 v*hen using removers that contain flammable 
or toxic solvents, or both, the provisions of 5 4.2 shall 
apply. 
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i National Standard Safety in Writing and 
Catting. ANSI Z49.1-1973 

Ainarican Natioati Standvd Practice for Occupational 
and Educational Eya and Faca Protection. ANSI Z87.1-
I96& 

American National Standard Practices for Respiratory 
Protection. ANSI Z88.2-1969 

American National Standard Safety Requirements for 
Industrial Head Protection. ANSI Z89.1-1969 

American National Standard Fire Prevention in Use of 
Cutting and Writing Processes. ANSI/NFPA No. 51 fr 
1976 [Z49.2| 

Appendixes tThese APP«n(li*" not * P«« of American National Standard Safety Requirements for Working in rr ~~ Tanks and Other Conttned Spaces. ANSI Zl 17 1-1977, but are included for information purposes only ) 

Appendix A 

Reference Material on Instrumentation for Evaluation of Atmospheric Contaminants 

Air Sampling Instruments tor Evaluation of Atmospheric 
Contaminants. -tth ed. Amencan Conference of Govern­
mental industrial Hygientsts. Cincinnati. Ohio. 1977 

Analytical Guide Series. American industrial Hygiene 
Association. Southfield. Mich.. 1965 

Field Operations Manual, industrial Hygiene Section. 
Occupational Safety and Health Administration. U.S. 
Department of Labor. (Available through Occupational 
Safety and Health Subscription Service. Superintendent 
oi Documents. Government Printing Office. Washing­
ton. D C. I040>. Shows sampling. ara;y >is. and evalua­
tion procedures recommended u r•; :hun 500 sub­
stances.» 

Hygienic Guide Series. American Inc-v.-iul Hvgiene 
Association. Suuihfield. Mich. 

Instruments and Measurements in Industrial Hygiene 
i Publication No 5^51 National Institute of Occupa­
tional Safety and Heaith and the Occupational Safety 
and Heaith Administration. RockvUie, Md. 

Methods of Air Sampling and Analysis. Intersocietv 
Committee. American Public Heaith Association. Wash­
ington. D C. 19490 pp. 

NIOSH Manual of .Analytical Methods. National Institute 
of Occupational Safety and Health. PHS. U.S. Depart­
ment of Health. Education, and Welfare. Cincinnati. 
Ohio. 1974 
The Industrial Environment - Its Evaluation and Control. 
National Institute of Occupational Safety and Health. 
PHS. L S. Department ot Health. Education, and Welfare. 
Cincinnati. Ohio. 
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VUftt 
MmpNMfllK 

TITLE 
Grounding/Bonding Procedures 

INST. NUMBER 

VUftt 
MmpNMfllK 

INITIATED BY David Stafford 
P»st.Lof_ 
effective C 

VUftt 
MmpNMfllK Safety Manager-Eastern legion May 8, 1 

APPROVEDBY. SUPERSEDES 

TITLE Regional Kanacer 

REQUIRED FORMS CROSS REFERENCF(S) 
Exhibit CWM-037 (Attached) 

PURPOSE To establish a bonding/grounding procedure for transferring flaamable/ 
combustible liquids from driim to vehicle, vehicle to vehicle, and vehicle 
to storage tank. 

BONDINC AND GROUNDING PROCEDURES 
for Transferring Flammable/Combustible Liquids 

from: 

(1) Drum to Vehicle 
(2) Vehicle to Vehicle 
(3) Vehicle to Tank 

A. DEFINITIONS 
1. Class I flaamable liquids are those liquids which have a flash point of 

less than 100" F. 

2. Class II combustible liquids are those liquids which have a flash point 
greater than or equal to 100* and less than 140° F. 

3. Class III combustible liquids are those liquids which have a flash point 
greater than or equal to 140* F and less than 200* F. 

NOTE: Due to uncontrolled factors Such as atmospheric conditions, the bonding/ 
grounding procedures shall apply to CUM divisions when transferring j*** 
liquids having a flash point that is less than 140* F. ^ 

4. Bonding - the process of connecting two or more conductive objects together^ 
Vet wtmeAfl aef a at 
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TITLE 

« 

Grounding/Bonding Procedures 
NUMBER. 
GATE. 
PAGE. 

5. Grounding • Che process of conneccing one or sore conductive objects to the 
ground, and is a specific form of bonding. The words "Bonded: or "Grounded* 
as they are used in NFPA 77 "Static Electricity 1983", oust be understood 
to mean either that a bond or ground, as defined, has been deliberately 
defined or that an electrically conductive path having a resistance adequate 
low for the intended purpose (usually 10° ohms or less) is inherently preser 
by the nature of the installation. 

B. DRUM TO VEHICLE 

1. Before dispatching truck: 

a. Check continuity of bonding; tank to truck/trailer frame 

b. Check continuity; trailer to tractor. If no continuity: 

1. check fifth wheel to trailer frame 
2. check continuity tractor to trailer 

c. Check continuity of wires to be used for grounding and bonding. 

d. Check continuity of each hose section from fitting to fitting. 
(No plastic fittings or couplings.) 

e. Check that Che drum wand is non-sparking metal (brass, bronze, 
aluminum, etc. - no plastic) 

f. Maintain a check off sheet of these items Including checker's name, 
date, Instrument used 

NOTE: A common battery powered.Vom may be used for checking continuity. 

2. At pick-up location 

a. Inspect for any ignition hazards before spotting truck 

b. Postion truck for unencumbered exit in emergency 

c. Unless the engine of the motor vehicle is to be used for the operation 
of a pump, the engine must be shut down 

d. Chock wheels ro o co 
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0ATE_ 
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D. 

1. Secure vehicles, shut off engines, chock wheel. 

2. Ground each vehicle by first connecting the ground strap to the 
vehicle's tank (not to the tractor), and then to a ground pole 
at a remote point. 

3. Connect the conductive hose to the vehicle to be filled first making 
sure it is bonded from the hose to the intake (input) valve on the 
receiving vehicle. No plastic couplings or fittings. 

4. Connect the other end of the hose to the vehicle from which, the 
liquid is to be transferred from, again making-sure there is a 
good connection (no plastic coupllns or fittings). 

5. Engage the pump. 

6. After transferring, shut down pump, remove hose and lastly remove 
vehicle grounds. 

VEHICLE TO STORAGE TANK 

1. Secure vehicle, shut down engine, chock wheels. 

2. Ground the vehicle (not the tractor) by first connecting the ground 
strap to the vehicle, and then to a ground pole at a remote point. 

3. The storage tank (receiving tank) must be grounded. 

4. Connect the conductive hose first to the storage tank (receiving tank) 
sure they are bonded to each other. (No plastic couplings or 

fittings.) 
5. Connect a bond .from'the other, end of the hose to the vehicle, making 

the hose connection first and then hooking to the edge of the tank 
opening on the vehicle. 

6. If a fill pipe is used, other than a conductive hose, then this pipe 
must be bonded using the same procedure in Item #5. 

7. Open the tank opening (vehicle), 

ro 
0 
01 
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TITLE 

Grounding/Bonding Procedures 

8. Engage Che pump. 

9. After pumping, remove the conductive hose, secure tank opening, 
disconnect vehicle ground last. 

E. RECOMMENDED BONDING/GROUNDING WIRES/STRAPS 

1. Fifth vheel to tractor frame - bare flexible conductor (stranded 
wire or braided ribbon wire) of No. 8 AWG equivalent or larger 
located for easy Inspection. (Permanent connections may be solid 
for non-sliding fifth wheels). 

2. Tractor to trailer. Bonding continuity may be done via the lighting 
circuit connections between tractor. If not, bare flexiblle con­
ductor NO. 10 AWG or larger with permanent connection to the trailor 
and spring clamp connection to the tractor. 

3. Tank valve to metal wand - preferably integral through hose and 
couplings otherwise bare flexible conductor, No. 10 AWG or larger 
firmly taped to the hose, with strong spring clamps or screw 
clamps at each end. 

4. Trailer to ground - permanent or reel mounted to truck bare flexible 
conductor NO. 10 AWG or larger with stronger spring-clip connector 
or screw clamp. 

5. Wand to drum - bare flexible conductor No. 10 AWG or larger with 
strong spring clampe or screw clamps at each long enough to per­
mit necessary handling of the wand without disconnection. 

6. Drum to ground - bare flexible conductor No. 10 AWG or larger with 
strong spring clamps or screw clamps on each end. 

ri* 
NOTE: Spring clamps must penetrate painted surfaces for metal to metal 

contact. 

F. RECOMMENDED CLOTHING AND PROTECTIVE EQUIPMENT 

1. Cotton outer and under garments avoid static build up from synthetic 
materials. 

ro 
CO 
0> 
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2. Lace type 6" safety shoes or boots with oil resistant soles. 

3. Splash goggles and face shields (no contact lenses). 

A. Impervious gloves. 

TRUCK SAFETY EQUIPMENT 

1. At least one 10 lb. dry chemical or equivalent Hal on Extinguisher 
mounted outside the cab or In a compartment vhere easily accessible. 

2. At least three reflective triangles (no flares or fuses) for traffic 
varnlng. 

3. Wheel chocks. 

ro 
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CHECK-OFF LIST 
for 

GROUNDING/BONDING PROCEDURES 

Dace 

Vehicle Number 

Type of VOM Used 

I. Maintenance Items (Yes) (No) 
1. Continuity between tank and vehicle frame. ( ) ( ) 
2. Continuity between tractor and trailer. ( ) ( ) 
3. Continuity in ground/bond wires. ( ) ( ) 
4. Continuity of each hose section. ( ) ( ) 
5. Plastic fittings and couplings are prohibited. ( ) ( ) 
6. The wand is of non-sparking material. ( ) 
COMMENTS: 

Signature(Maintenance Supervisor) 

II. Driver's Items 

1. Grounding/Bonding procedures in vehicle. 

2. Non-synthetic coveralls used. 

3. Safety shoes vith oil resistant soles. 

4. Splash goggles and face shields. 

5. Impervious gloves. 

6. 10#ABC Extinguisher. 

7. Reflective triangles. 

8. First aid Kit. 

COMMENTS: 

<§ W 
Division 
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Precautions in Breaking Lines DIST. 
J&K 

INITIATED BY David Stafford 

Safety Manager-Eastern Eeglen 

APPROVED BY. 
TITLE Regional Manager 

WUMBER 

P«0«-!of_ 
CFFECTIVF l 
May 8, 1 

SUPERSEDES 

REQUIRED FORMS 
Exhibit CWM-039 CROSS REEEREMCHSf 

PURPOSE 
To establish a procedure to safely break into process piping 
systems. 

I. CONFINED SPACES 

For Isolation procedures for use in Confined Space: See Section P of this 
manual. 

II. PROCEDURE 

Breaking a line is* in essence* breaking Into a closed system. Regardless 
of the Checking done and the Instruments employed* It must be assumed that 
at the point where the line Is to be broken there Is product or gas that 
will spurt out. 

A. Breaking lines which have ever contained a liquid or gas which is 
corrosive or toxic* or which presently contains hot material* must 
bs treated as a SPECIAL HAZARD* The following precautions must be 
taken In line breaking operations: 

1. A "line breaking checklist" must be completed (see item 10 below 
for Instructions). This checklist establishes the recommended 
procedures to be followed In addition to those outlined below. H* 

ro 
2. Competent supervision must be on the Job site when a hazardous —«3 

line Is broken. Arrangements to provide this supervision on O 
off-shifts and weekends must be made. 
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3. A water hose shall be provided at the point of line breaking, 
The water shall be running or the hose valved at the end. 

4. Where applicable, the Lockout Procedure, shall be used to 
deactivate pumps, blowers, etc. 

e 
5« The line shall be drained completely, «*iHng certain that 

valves arc left open to prevent the possibility of an air 
lock. 

6. The portion of the line being worked on shall be Isolated 
from those adjacent to it in the most effective way. Valves 
which are closed shall be chained and locked to prevent in-
adverted opening. 

7. Before the moment of breaking occurs, the area shall be set 
up for maximum protection to passersby and nearby workers. 
Shielding and roping off shall be effected. A funnel or 
suitable container to collect drainage will be used where 
applicable. 

8. Protective equipment shall be worn when hot, corrosive or 
toxic materials are or may be present. THE MINIMUM EYE PRO­
TECTION IS A FULL FACE SHIELD WORN OVER SAFETY GLASSES OR 
MONOGOGGLES OVER SAFETY GLASSES. The following additional 
equipment la required. 

a) A hard hat. 

b) A full length raincoat (or jacket and pants) which fastens 
to the neck. Clothing shall be of suitable, chemically re­
sistant material. 

c) Gauntlet type, rubber gloves. 
i •• 

•• 

d) Rubber boots or overshoes high enough to be covered by the 
raincoat (or pants). 

ro 
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e) Where the possibility of inhalation exists, suitable re­
spiratory protection shall be worn. The type of equipment 
used will be dictated by the material encountered and the 
severity of the exposure. 

f) Where severe and continuing sprays or heavy gassing occurs 
or is anticipated, fully enclosed rubber suits with approp­
riate self contained breathing apparatus will be worn. 

9. It is difficult to prescribe a general set of rules covering 
the precise and safest way to effect all line openings. How­
ever, the best standards applicable to the particular job 
shall be followed Including: 

a) Loosening the bolts of a flange which are farthest from 
the mechanic first. 

b) Shielding whenever possible, including the partial use of 
flange covers. Stand aside to avoid any spray. 

c) Washing out the lines and fittings wltft water at least 
• twice. Dismantled lines and'fittings should be free of 
contaminant before being removed from the job site. This 
applies even if the parts are be scrapped. 

d) Flange spreaders shell be used for opening flange joints 
whenever possible and practical. When not possible (close 
quarters, size of pipe, etc.), only standard wedges shall 
be used as an alternative. A chain or strong, flexible wires 
shell be secured to the wedge, the other'end firmly secured 
to a fixed object to prevent the wedge from flying in the 
event it slips from the joint. 

e) whenever possible,..old flange bolts shall be removed one 
at a time and replaced with new bolts which can be gradual­
ly loosened as the wedge is being inserted. This will pre­
vent sudden opening of the joint, particularly when it is 
under stress. The use of drift pins, cold chisels, spud 
wrenches and similar tools as alternates is strictly for- H* 
bidden. 

IN) 
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10. Line breaking checklists shall be used as follows: 

a) When a checklist Is used, It should be filled out complete­
ly, both sides, In Ink. 

b) A checklist covers a single shift only, unless the entire 
Job is completed by the personnel starting It. 

O The signatures of the operating and mechanical department 
supervisors Indicate their approval of the Job preparations. 

d) A properly completed checklist must be displayed at the lob 
site. 

e) When a Job Is completed the checklist forms need to be for-
varded to the site safety officer for review. The review 
should indicate that the required precautions are being 
taken on line breaking Jobs. Checklist can be disposed of 
when their retention will serve no useful purpose. 

HI. SPECIAL PRECAUTION - FLAMMABLE LIQUID OR CAS LINES 

A. Where it Is necessary to burn flange bolts off, or to use welding 
equipment for other purposes, the following procedures are manda­
tory: 

1. A welding and burning permit must be Issued to cover the hot 
work. 

m 
2. The line must be broken at the nearest flange without the use 

of a burning torch. 

3. If the line cannot be broken without burning flange bolts, all 
flange bolts must be,replaced one at a time without separating 
the flanged* joint. 

4. The line, when separated, must remain operf to the atmosphere. 
The remaining portion of the line not being worked on must be 
blanked. to 

U> 



5. Explosive aster tests must be conducted by s qualified person. 
If an explosive mixture is found, the line must be purged vlth 
an inert gas. 

IV. EXCEPTIONS 

A. Normally this procedure will not apply to maintenance*activities on 
• piping on tank trailers. For this exemption to be valid, all the 

following precautions must be taken: 

1. The trailer and its piping must be thoroughly washed out before 
being servicing and/or dismantling. 

2. Transfer or vacum pumps must be thoroughly washed out before 
servicing and/or dismantling. 

# 

3. Precautions in the lockout procedure must be followed to pre­
vent accidental starting of the power driven component (s) of 
the pump. 

B. If a pump, valve, associated piping or discharge line is blocked by foreign 
object(s) or solidlfled/frozen material, all applicable precautions of the 
line breaking procedure must be followed. 

C. In attempting to unblock a line, only water (hot or cold) or low pressure 
steam may be used to clear the blockage. The introduction of solvents or 
chemicals is prohibited. NEVER APPLY BEAT FROM A WELDING TORCH OR SIMILAR 
DEVICE TO ANY COMPONENT OF A TANK TRAILER TO ATTEMPT TO CLEAR A BLOCKAGE. 

to 
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Chealcal Uaata Management. Inc. 

LIME BREAKING CHECKLIST 
From to 

Good this 
date only _ _ ' fll« 

Oepa r tment . Location 

Work To Be Done 

Material Possibly In Line 

WE CERTIFY that the precautions checked and/or 
written out on the hack have been taken and will 
be followed for the duration of the Job. 
Signed 

For Operating Department 

S18T 

KxMbit C" 

For Mechanical Department 

139 

Check the precautions to be taken before line opening 
starts. Indicating by checks the department responsi­
ble for carrying out the precaution. Cross out those 
not applicable. 

Oper, 
All necessary protective equipment (rubber suit, 
_face shield, etc. to be worn? 

Respiratory protection required? 
_If so, state type 

Area roped off? 

_Weldlng and burning permit required? 

_AH valves properly tagged & locked out? 

JLock out procedure required? 

^Necessary blanks Installed? 

Jfater provided at job site? 

jSteam (or electric) tracing shut off? 

_Vents opened to prevent air lock? 

_Are special precautions required? 
If so, please list: 
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A JSWI 

TITLE 
Lock-Out Procedures 

OfST. 
C00{ 

NUMBER 

INITIATED BY David Stafford 
P»S«i_tf_ 
EFFECTIVE want 

Management, inc. Safety Manager-Eastern Region May 8, ; 

APPROVEDBY. 
TITlt IttloMl Kimtr 

SUPERSEDES 

REQUIRED FORMS CROSS REFERENrn^ 

PURPOSE 
TO provide a procedure to insure isolation of any electro-mechanical device before 
repair, replacement, inspection, or testing is performed. 

1. Lock-Out procedures must comply with OSHA standards 29 CER 1910 

A. 29CTR1910.261 (OSHA) states that "Devices such as padlocks shall be provid 
for locking out the source of power at the main disconnect switch. Before 
any maintenance, inspection, cleaning, adjusting, or servicing of equipmen 
(electrical, mechanical, or other) that requires entrance into or close co 
with the machinery or equipment, the main power disconnect switch or valve 
both, controlling its source of power or flow of material, shall be locked 
or blocked off with padlock, blank flange; or similar device". 

B. 29GFR1910.145 (F) (3) (iii) states that 'Do not start tags shall be placed 
such a manner that they effectively block the starting mechanism which cou 
cause hazardous conditions should the equipment be energized". 

C. 29CIR1910.145 (F) (6) states that 'Out of order tags should be used only 
for the specific purpose of indicating that a piece of equipment, machiner 
etc. is out of order and to attempt to use,it might present a hazard". 

ro 
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' Lock-Out Procedures NUMBER 
DAT! 

II. PROCEDURE 
Before anyone works on or in power driven equipment or pinine cnnn&t** 
or in tanks, the following procedures oust be followed: t0 

A. Stationary Electrically Driven Equipment -
1. 

4. 

7. 

8. 

9. 

such as pu,* agit"°rS> Wrl0sers' centrifuges, ccnwctSSf 

2. Ffcsh buttons which operate the equipment to be worked on oust be tried 
to insure that the proper electrical circuit(s) have beenlloW 

ll 7jef! ?*** ?f,siinilar equipment are activated by a float valve or where it is impossible to make a positive check on the safetv of the 
lockout, safety jacks must be removed from Rowan sSrtSsIS fu2s 
pulled frcm all other type starters. 1X1868 

If such puips, motors or equivalent are actuated by mechanical devices 

5. All drive belts must be removed on multiple line shaft driven equipment. 
6* ^trolling electrical equipment aust be locked out a 

°" S^l * US* for 

S^SX2!! J?° WilJ *ork °? equipment involving a lockout is to be 
^ °™ l0Ck ^ ^ no duplicate 

J8 to be installed by each employee involved in the job at 
the beginning of the job or work period and removed at the end of the 
tte SyTu S SiloSS 01 a"l0yees *** the wri! «•" 

*Drk,shift crews are reqidred on the job, actual changes 
Ve?' Incoraing workers will attach their padl. 

thelIS- 10 ̂  -»»» tbe ̂ tch is 

00 
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Lock-Out Procedures 

10. When locks are changed, the supervisor(s) concerned should 
completely and thoroughly check the lockout as originally 
made to assure the continued protection of employees. 

11. A "DANGER-DO NOT OPERATE" tag must be installed on the switches 
being locked cut. The tag must be filled In with the date and 
name(s) of personnel involved on each work shift. 

B. Engine Driven Vehicles and Equlpnent -
1. When work must be performed on equipment or vehicles powered by 

an internal combustion engine, the engine must be rendered 
inoperable by one of the-following means: 
(a) Removal of the iginitioo or starter actuation key. 

(b) Disconnecting of the battery cables and insertion of a 
padlock through the disconnected wire terminal. 

(c) Isolation by means of a lockahle type battery disconnect 
switch. 

2. Attempt to actuate the equipment by operating the switch, button 
or lever. Air and hydraulic pressure must be relieved when 
necessary. 

3. The eag)loyee(s) working on the equipnent will retain the keys to 
the ignition switch and/or padlocks used. 

4. When work continues to a subsequent work shift, the ignition 
key shall be passed on and padlocks exchanged. 

5. A "DANGER - DO NOT OPERATE" tag must be installed on the control 
panel, and/or at the battery disconnect point. The tag must be 
filled in with the date and name(s) of personnel involved on 
each work shift. 

III. SPECIAL INSTRUCTIONS 

A. Removal of Locks -
1. In the event an employee who installed a padlock or removed an 

ignition key from a piece of equipemnt has left the site on a 
previous shift, has been injured or otherwise stricken, or 
left the site for any other reason, the following procedure **3 
shall be used: to 
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Lock-Oat Procedures 

1. Cbnt. 
(a) The supervisor most be assured 

« work on the equipment in question! ®P Oyee 18 m 

(b) The supervisor may cut the livv fwm iv„ 
alter ell other looks ere r^ved by £ ZE&StSS*.. 

<c) ,or the "* 

(d) A written record should be made of the dm.,^ _ 
the removal of the lock h» cl*winstances surroundjj 
Site general manner. * SUpervl30r "*» fotwrdeTto^ 

B. Interlock Controllers and Starters -
1- * 

2' Srt^S^ec^ OT -*«- 11 Internal controller 

C' SnlSS g£ SleSŜ  &>££*  ̂» 
TV. Tl*»H rH np 

A- gSS^jf11 "• 10 J«*«t P~cedu»s as p*r tmining 

ro oo 
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POLICY A PROCEDURE MANUAL 
Hot Work - Welding and Cutting Procedures 

WKtf 

OIST. 
Cflfif 

INITIATED BY David Stafford 

Safety Manager-Eastern Region 

TITLI Rational Manager 

Exhibit CWM-038 (Attached) 

NUMBER 

P«ge.Lof_i 
EFFECTIVE D, 

May 8, 198 
SUPERSEDES 

CROSS BEFEBEMcr/gf 

l!r?«™ije-IfPl;0C?dUIe t0>nsufe that burnl°8 and welding operations performed safely in hazardous locations. are 

1. Safety procedures in welding and cutting oust comply with ANSI Standard 249.1-1973, 

2. Ironing-Employees oust be trained In safe welding and cutting procedures as per training module X. 

3. Confined Spaces-For hot work being done in confined spaces also SEE Section P of this manual. 

Employer-Employee Responsibilities 

a* Srf^!LiB.Ci*r8! !Vh! °Xy8en 0f fual-8M «uPPly equipment .hall be Instructed and judged competent by their employers. .... .before being 
left in charge. 8 

b. Rules and instructions covering the operation and maintenance of oxygen or 
fuel-gas supply equipment shall be readily available. 

c. Employees shall follow the procedure outlined by the manufacturer of the 
aparatus in use insofar as they deal with the sequence of operations in 
lighting, adjusting and extinguishing torch flames, and connecting the *** 
apparatus to the source of gas supply. 

00 
to 



POLICY & PROCEDURE MAISIUA1 
Tint 

Hot Work , Welding and Cutting Procedures NUMBH 
OATE. 
PACE ^ 

d — —t .0 th.t is le cle„  

*• ZiX?" ,h*U Pr0Vld* "* th* —»7«. .hall veer persona! protective 

F' »'• SRSR IIRDL,".^^:^,0' ST*M I-

nhlolTgu^dV^t.™^ fir. resistant 
Inspection of Cylinder. 

«• Cylinders shell be check**) -

2S»R- -»• JARST-IRSA,",-
b. Dents ere of concern where the merai A~e 

<l) - - — „... depth 

c. Any leaking cylinder is cause for rejection. 

d- ZirZZXVLl ZSUttjSST* « -tin. in. to 

.. Cylinders which hav. bul,.. sk.n raMv.d fr0. 

f' CyUOder, ,h*U * —'"Hi « tha v.lva 1. notic.bly tilted. 
8- Cylinder necks which have serious crack. f«ia 

*• « '!.»• shall b. rejected. Marking of Cylinder. 

a. Cylinders shall beleeibilitv marv^ * 
»'th either the chemical oj th" Ijld'^r V the gas 

shall not be readily removable. Me of the *as- The marking 

b. Empty cylinders mu*t be marked EMPTY or MT. 
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Hot Work - Welding and Cutting Procedures 

7• Testing of Cylinders 

Connections shell be checked fot oas p4al 
lighting th« torch. Vs. aoapy water or the •culvalei,"""/! 

cylinder is opened."he^elil ehiuld,b™c]:oMdt!lJdVJhrein d 
If thi. doe. not .top the leek. remove it to outdoor. .Sd ^tuJ rtf^ppu., 

(1) If there i. . leek, open velv. ,u,htiy to let ecetyl.n. ..cap. (outdoor 
8. Cylinders "Do's and Don't*" 

e. Ih. temperature of the cylinder content, .hell not he .Unwed to exceed 1J0T 
b. Only the gas supplier shall refull a cylinder. 

c. Only the gas supplier shall mix gases in a cylinder. 

da».8.\;i\1i(«ypd.*vii.oortiSt«.f.i?.'"tj:1jhn: ;̂.My 

e. Cylinder valve, .hall be closed when work i. finiahed. 

'• as? ri».xrs.T,K i.vri.s-a." 

1- circuit" 'h*n n0t whi!r* th«" '»1«he »—• P«t of an .i.ctric 

" ESI -

£y£T.ll b.Cprohibited?PP^n' #< " el""W" 
ro 00 1. Cylinders shall never be used as rollers or supports. 
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Hot Work - Welding and Cutting Procedures NUMBER 
DATE 
FACE' 

m. Cylinders shall not be dropped or otherwise roughly handled. 

n. Always keep oxygen cylinders separated from combustible material« ( K oil or greasy substances). wwuscxoxe materials (such as 

9. Valves 

*• ^".rcuT."d,,!i:.::8^do1r.«oi;.cylindtr th« * .P.«< 

(l) thi. action la Intended to clear the valve of duet or dirt, 

b. Employee, eh.ll elvey. .tend to on. eld. while openlnt the valve. 

c- a^.rc'rkojh.,r^;:;bj.yl^:cr.rori,n:i"io"h'r -rk«— 

«piIr*th«!VM """ "" "* Vlth oor «h*U «ny attempt he cede to 

" -en empty. 

f. Valve cap protection must be used whenever the cylinder is not in use. 
g. No one shall tamper with safety devices in valves. 

h. A hammer or wrench shell not be used to open cylinder valves. If valves can' 
be opened by hand, the supplier shall be notified. 

i* vaive ah*n not be opened more than one and one-half 
turns of the spindle, and preferably no more than three-fourths of a turn. 

Regulators 

" P°«NCR.°RY;:DNU^R:R :̂UI\TROLR '̂.CR:?;I1::R;EL°,:I!Y8" <YL— - — 

b. The threads on regulators and valve outlets should match. 

(1) never force connections that do not fit. 

c. Do not hang blowpipes or hoses on regulators. 

the^toolthn*W°r!i 15 minutes of ®or«» disconnect the torch, place it in 
«cir.o„ic^xt.r.i.r.,i0r;,..:h' pr*"u"in th* "*< 

to 00 tn 
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Hot Work -'Welding and Cutting Procedures NUMBER 
DATE. 
PAGE 

e. When detaching a regulator: 

1. Close cylinder valve. 

2. Open blowpipe valve. 

3. Turn out the pressure adjustment screw. 
4. Close blowpipe valve. 

5. Uncouple the regulator. 
( Always release gas from regulator and close cylinder valve before 

removing regulator). 

f. When testing regulators, do not use any oil product. 

g. Always release pressure-adjusting screws on regulators to drain out 
all gas before attaching regulator to the cylinder. 

11. Gauges 

a. Gauges on oxygen regulators shall be marked ''USE HO OIL", 

b. Acetylene shall in no case be utilized at a pressure in excess of 15 p. s.i. 

12. Hoses 

e. Red shall be the color for acetylene and other fuel-gas hoses. 
b. Green shall be the color for oxygen hose. 

» » *  

c. Black shall be the color the ineirt-gas and air hoses. 

d. When parallel lengths of oxygen and fuel-gas hose are taped together for 
convenience and to prevent tangling, no more than 4" out of 12" shall be 
covered by tape. Do not use tape repairs. 

ro 
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e. Hos.« showing l«k«. bums, worn placos or ochsr defects rendering it unfit 
for service shall be repaired or replaced. unfit 

f. If a hose has been used for one gas, never use it for. another. 
g. Always keep hoses away from grease and oil. 

h. Before using a new hose, blow it out with oxygen, never acetylene. 
i. Should a flashback occur and burn in a hose, reaove and throw awav the 

burned section. • 7 cne 

13. Torches 

a. To light the torch use the friction lighter, stationary pilot flaae, or some 
other suitable source of ignition. 

b. Do not use matches for lighting torches. 

c. Do not attempt to light or relight a-torch from hot metal. 

d. Always point the torch away from persons and combustible materials. 

6* 2leni]|€J th? C°!Ch J® °ot "8ed (lunch hour, overnight, etc.) the torch valves 
shut off" fuel-gas and oxygen supply to the torch positively 

f. Correct leakage around torch valve stems by re-packing with the packing sup­
plied by the manufacturer. Do Not Use Oil. BP 

g. Clean clogged tips with the proper size cleaning tool, drill, or copper or 
brass wire. Never use a sharp, hard tool that could enlarge the orifice. 
Clean from the larger end. 

h. Always use a torch wrench on the torch but - never use pliers. 

i. Don't interchange tips with those of other torches. 

J. Do not scrape of knock torch tips on an abrasive Surface. 
to OD 
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J* 'd"U,t' """"ton ("fua. sucker." or exheuee duces wl,h 
flexible Cubing extension, et Che poinc of voiding operecion ie Che best). 

'• int"fe" "ith Ch* °""*1 « eechenicsl 

- SiS^ssr4 * 
(1) The celling Is less Chen 16' high or 

(2) There Is less that lOpOOO cubic feet/welder or 

(3) Welding Is being done In e confined space or 

(4) Cross ventilation Is obstructed by balconies, 
partitions, or other structural barriers. 

f* 1^' a!d 8l*re ®cre#nin8 «hould not be permitted to restrict the flow of air under any clrcuastances. 

8* 5T! a!?a cle*I ofLwaate P*P«r. paint residue, oily waste, soiled rass 
wood chips, and other combustible material. ' 

16. Protection 

A. Personal Protective Equipment 

1. Flre-Retardant gauntlet gloves 

2* f*re~Re"ardaat aprons of leather, asbestos or other suitable materials 
to provide protection against sparks, spatter, and radiated W 

3. 6" high and laced, steel toed safety shoes with puncture resistant soles. 
4. Outer clothing oust be oil and grease free. 

5. Cuffless pants and overalls without pockets. 

6. Sleeves and collars whould be buttoned. ** 
ro oo 00 
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Hot Work - feldlng and Cutting Procedures 

7. Leather caps for overhead work. 
8. Eye protection. 

9. Proper respirator. 

10. If there is a danger of falling objects - hard hats. 

NOTE: All clothing and equipment oust be stored in a clean and dry area. 
B. Fire Protection 

1. Cylinders oust be kept far enough away from the actural weldin. 
cutting operation .= tl,.t .park?, hot.lag. ' 
then, or fire-resistant shields shall "be provided. 

2. All cylinder carts shall be provided with a portable fire extinguisher. 
3. There should be a pail of water available at* the area. 

4* Weldln? or cuttln« the atmosphere is non-
tr^K ̂.r^"' C<MkU,tlbl" c™ "* f- or protected 

5' i£ cl"° *nd ith 

«. Spark. .h.ll not b. alloyed to drop through crack. or opening. 1. th. floor. 
7. Fire watchers are required whenever: 

*' '"rltlon:*- CWb",UbU ts cl<"« th" «' » th. point of 

b. appr.clabl. combu.tlbles nr. easily Ignited, by sparks. 

"1idJ"c«t"»n?in85 Uitbl"'35' "41« «">"« co.bu.tlbl. notarial 

i- uaterallsare adj.cant to th. opposit. aid. of natal w partition, and nr. llkaly to ba lgnlead by conduction or radiation. & 
00 
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Hot Work - Welding and Cutting Procedures NUMBCJI 
JOATI. 
[PAGE 10 

••L 

8* to1reaoveiflaaaablesbe Cleaned thorouShly prior to welding or cutting 

C. Electrical Protection 

1.-Cylinders shall be kept away from radiators, piping systems, layout 
tables, etc, that may be used for grounding Electrical circuits such 
for arc welding machines. 

2. Provisions shall be made to protect welders from the hasard of shock 
due to wet floors, broken insulation on cords, ate. 

3. Make sure equipment is not wet or damp and that hands are dry. 

4. Make sure the power is off before adjusting an electric welding apparatus.. 
Never replace fuses, electrodes, holders, welding wire or wire reels 
when the current is on. 

5. It's potentially dangerous to use cables with splice's or repaired 
insulation within 10' of the electrode holder. 

6. Ground the frame of portable and stationary welding machines. 

7' Bea?iref̂ l8h0Ck 10 weathar is P«"*cularly great due to perspiration. 

8. Never use welding cables at currents in excess of their noted capacity. 
9. Use only.fully Insulated electrode holders. 

10. Never touch two electrode holders from two separate welding machines 
at the same time. 

P • 4 

11. There must be power disconnect switches at or near the welding machine. 

12. Only move the polarity switch when the welding machine is idling and the 
welding circuit is open. ' ® 

ro 
CD 
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13. Never touch any exposed or non-insulated part of the cables cable 
connectors, clamps, electrode holders, electrodes, etc? 

14. Don't leave a "live" electrode on the table top or in contact with a grounded metallic surface. .contact witn 

D. Safety Devices 

1. Back flow protection shall be provided by an approved device that will 
present oxygen fro. flowing into the fuel gas supply or fuel-ga^f^m 
flowing into the oxygen supply system. . 

2. Flashback protection shall be provided by an approved device that will 
pr««e. eh. £!«. fro. p.sslng into th. L.l-,2 £„ly 

3. Ov.rpr.ssur. prot.ctlon sh.ll b. provided by u .pprov.d pr.«sur.-r.ll.f 
d.vlce set .t . pr.ssur. not grwt.r than th. pr.s.ur. r.ilig™!! th. 
backflow on the flash back protection device. 

17. The correct Operating Procedures 

(A) Acetylene 

1. Purge the Hoses. 

2. Open acetylene cylinder valve 3/4 of a turn. 

3. Open acetylene torch valve % turn. 

4. Adjust acetylene pressure with the gas regulator screw to less than 15 psig. 

5. Close acetylene torch.'valvV: 

•(B) Oxygen 

1. Slowly open oxygen cylinder valve all the way. ' 

2. Open oxygen torch valve % turn. 
f\D 
CO 



3. Be. gas regulator straw to adjust the oxygen to working pressure. 
4. Turn off oxygen torch valve. 
(C) Lighting the Torch. 

1. Re-open acetylene torch valve k turn and light. 
2. Re-open oxygen torch valve % turn and adjust flaae. 
(D) Extinguishing the Torch. 

1. Close acetylene torch valve. 

2. Close oxygen torch valve. 

3. Close acetylene cylinder valve. 

4. Close oxygen cylinder valve.-

5. Open both torch valves to release the pressure. 

"ns"."*11"0' *dJU"ln« h,ndl* »- — - longer feel any spring 

7. Close torch valves. 

AO 
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BURNING & WELDING PERMIT 

PERMIT NUMBER 

A Burning and Welding Permit is required in any 
designated "Flammable" or "No Smoking" area and/ 
or in any tank, vessel, sever, or similar enclo­
sed space; or on pipe lines anywhere in Division 
operations. 

Good This Date Only m.To m. 

Bldg. or Location Floor 

Equipment: 

Purpose: 

I certify that the locatln where the above work 
is to be done has been personally examined. The 
required precautions for safe burning or welding 
appearing on the reverse side of this card have 
been checked as indicated. 

Production Supervisor 

Maintenance Supervisor 
Z have been properly instructed for safe burning 
and welding and understand my duties. 

Welder Welder 

Fire Watch Fire Watch 

BEFORE THIS PERMIT CAN BE SIGNED THE 
FOLLOWING RULES MUST BE SATISFACTORILY 
COMPLIED WITH AND APPROPRIATE BOX CHECK 

1. No burning or welding to be permittee 
where sprinklers are out of service, 
a sprinklers checked. 
No burning or welding to be permittee 
in presence of flammable dust, vapor: 
and liquids or unpurged tanks, lines 
ete. and equipment previously contai: 
such material. 
A. Tanks, lines, other equipment, cl* 

and purged? 
• Yes • Not Necessary. 

B. Atmosphere tested for flammable 
vapors? 
• Yes atmosphere te< 

Q Wot Necessary_ .(sign 
C. Tank entry permit completed? 
• Yes • Not Necessary. 

D. Line breaking permit or check lis; 
completed? 
I—i Yes • Not Necessary. 

3. Before burning or welding operations 
started the following applicable pre­
cautions must be taken and appropriat 
box checked. 
A. Area swept clean and vet down, flc 

and surroundings? 
• Yea nNot Necessary. 
B. All combustibles moved 30-40 feet 

operation or protected with asbest 
curtains, metal guards, or flame-
proofed tarpaulins (Not Ordinary 
Tarpaulins)? 
€3 Yes • Not Necessary. 

C. All floor or wall openings viftjn 
feet of operation covered? CD 
• Yes • Not Necessary. W 

D. Men assigned to watch for dangeroi 
sparks in area as well as floors £ 
anil Hal nu? 



E, Proper Fire Protection Provided - HOses or 
Extinguishers? 
P Yes • Not Necessary. 

Burning or welding equipment inspected and found in 
safe condition? 

• Yes 

The area including floors above and below should be 
checked at least % hour after work is completed. 

O Area Checked. 

ro 
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HOT WORK PERMIT 1990 
TIME 

AM. py 
oa¥e 

PERMIT ISSUED FOR* 

To b« completed by supervisor of area where work is to be performed. 

ITEM YES NO COMMENTS ITEM YES NO COMMENTS 

Lines washed Neighboring area 
notified 

Lines Drained Extinguisher 
Lines Pressure 
Vented 

Manways. sewers, 
and floor drains 

Lines 
Disconnected Oxygen Test 1 
Valves off 
and tagged Explosimetar Test i 
Power off 
and tagged Fire watch (Nemo) 

I certify all the items above have been completed and hereby authorize this permit. 

Supervisors initials 

To be completed by Maintenance Personnel. 

ITEM YES NO COMMENTS ITEM TES NO COMMENTS 

Lines Blinded ! 
Glasses & gloves 

Power Locked Protective Cloth 

Valves Locked Area Roped off 

Air Mask Barricade & signs 
Air Bottles 
Checked 

Screens 
A Curtains 

Supervisors Signature Maintenance Initials ... 
I certify all the items above have been completed and hereby authorize this permit 

White Copy • SAFETY ENGINEER 
Pink Copy • PLANT AREA AWARENESS BOARD 
Tag Copy- DISPLAY AT WORK AREA ^ 
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Exhibit D to Agreement Between ENPAC 
and the Fulton Fund for Fulton 
Site Mitigation Activities' 

Payment Schedule 

Milestone 

A 15% payable upon Completion of Mobilization 
B 30% Due upon removing, emptying contents, cleaning 

and cutting up Tanks 5, 6, and 8. 
C 40% Upon removing contents, packaging and disposing 

of contents, and cleaning Tank #1. 
D 5% Upon ccmpletion of cutting up, dianantling and 

stocking Tank #1. 
E 10% Payable upon demobilization 

• TOTAL 100% 

Invoices will be issued at carpletion of each milestone and 
payment will be due within fifteen (15) days. 
Invoices NOT settled within (15) days are subject to 1 1/2% per 
month service charge on the outstanding balance. 


