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1.0 INTRODUCTION 

This plan establishes requirements and provides guidelines for worker safety and hazard 
identification during the operation of the Granular Activated Carbon Treatment System for 
the Operable Unit No. 2 (OU2) located at the Rocky Flats Plant in Golden, Colorado. The 
purpose of this plan is to identify procedures for avoiding potential hazards from chemicals, 
equipment, or the environment, and for responding to serious injury or accident. No 
changes will be made to this plan without consent and approval by RES Project Manager 
and Health & Safety Officer. These changes to be filed on HSP Field Change Forms in 
appendix A. 

1.1 SITE DESCRIPTION 

The OU2 is comprised of the 903 Pad, Mound, and East Trenches Areas which are located 
east-southeast of the RFP as shown in Figure 1. The areas of OU2 lie within either the 
South Walnut Creek or Woman Creek drainage basins. Twenty sites, designated as IHSSs, 
lie within OU2: five in the 903 Pad area, four in the Mound area, and 11 in the East 
Trenches area. 

The 903 Pad Area consists of the following IHSS sites: 

1) 903 Drum Storage Site (#112) - Area used (during the 1950's and 1960's) for storage 
of drums containing cutting oils containing the following: 

- Uranium 1 - Mineral Oil 
- Carbon Tetrachloride - Trichloroethene 
- Tetrachloroethene - Silicone Oils 
- Acetone - Ethanolamine 

These drums were removed by 1968; the contaminated areas (resulting from leaking drums) 
were scraped into one area and capped with dirt and asphalt. 

2) 903 Lip Site (#155) - Area contaminated by wind carried contaminants from the pad 
area. 

3) Trench T-2 Site (#109) - Trenches used for disposal of sanitary sewage sludge and 
flattened uranium and plutonium contaminated drums. 

4) Reactive Metal Destruction Site (#140) - Area previously used for destruction of 
lithium, sodium, calcium and magnesium metals and various organic solvents. 

5) Gas Detoxification Site (#183) - Building 952 - used to detoxify bottled gases. 
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The Mound Area consists of the following IHSS sites: 

1) Mound Site (#113) - Uranium, plutonium and solvent drum storage area. Area has 
been partially remediated. 

2) Trench T-1 Site (#108) - Trench containing approximately 125 buried drums of 
depleted uranium and plutonium chips coated with lathe coolant. 

3)  Oil Burn Pit No. 2 Site (#153) - 2 trenches previously used for burning oil containing 
uranium. 

4) Pallet Burn Site (#154) - Area used to burn pallets which might have been 
contaminated with solvent and/or radionucleides. 

The East Trenches Area consists of 9 trenches which were previously used to dispose of 
depleted uranium, flattened depleted uranium and plutonium-contaminated drums and 
sanitary sludge. These may be found in figure 1 as follows: 

Trench T-3 
Trench T-4 
Trench T-5 
Trench T-6 
Trench T-7 
Trench T-8 
Trench T-9 
Trench T-10 
Trench T-11 

#110 
#111.1 
#111.2 
#111.3 
#111.4 
#111.5 
#111.6 
#111.7 
#111.8 

Additionally, two (2) areas (#216.2 and #216.3) were used for spray irrigation of sewage 
treatment plant effluent. 

Also present in the vicinity of the OU2 are six (6) other IHSS previously designated as Solid 
Waste Management Units (SWMU) (see Figure 1): 

1) IHSS 121 Original Process Waste Lines - These are abandoned process effluent 
from the process areas at the facility. Potential groundwater contaminants are 
tetrachloroethylene, trichloroethylene, carbon tetrachloride, radionuclides, and 
nitrates. 

2) IHSS 141 Sludge Dispersal Plume - This area is believed to have been impacted by 
wind dispersion of dried sludge from the Sewage Treatment Plant drying beds. 

3) IHSS 142.5 Retention Pond B-1 - This pond was believed to have been 
contaminated by various wastes containing nitrates and low level radioactive waste. 





4) IHSS 165 Triangle Area - This area was used from 1966 to 1975 for the storage of 
drums containing plutonium contaminated wastes. These wastes have since been 
removed. 

5) IHSS 190 Caustic Flow Path - This area was caused by a spill of caustic wastes near 
the steam plant (building 443). Snowmelt is believed to have transported potassium 
hydroxide (which had been neutralized) to Pond B-1. 

6)  IHSS 192 Chromium Flow Path - This area was caused by the transport of cooling- 
tower blowdown, which may have contained chromium-laden biocides, to Pond B-1. 

Chemical Data Sheets for the various contaminants present may be found in Appendix C. 
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2.0 SCOPE OF WORK 

As part of the Interim Remedial Action Plan for the Operable Unit Number 2, RES 
designed, build and set up at Rocky Flats a water filtration system which includes the 
following: 

1) Collection System - catch basins in the field to collect water and pump it to a 10,000 
process storage tank, 

2) Process System - three bag filters and four granular activated carbon (GAC) units to 
filter water of assorted hydrocarbons and chlorohydrocarbons, 

3) Trailer - housing for process system and office, 

4) Electrical System - support for alarms, process system, collection system, air 
conditioner, heater, and trailer. 

These were fabricated during the months of April and May, 1991 and installed on May 11, 
1991. The start up date was May 13, 1991. (see figure 3 for location and layout). 



3.0 KEY PERSONNEL ASSIGNMENTS 

3.1 EG&G PERSONNEL 

NAME 

J.E. Evered 
T.C. Greengard 
D.W. Pontius 
D. Smith 
J.R. Majestic 
F.J. Furman 
C.E. Kennedy 
G. Shearer 
D.M. Sassong 
L.A. Doerr 
B.P. Fielding 

3.2 RES PERSONNEL 

NAME 

Dave McClellan 
Frank Sesler 
David McClellan 
Mike Obel 
Mark Caylor 

TITLE 

E. R. Director 
Remediation Programs Manager 
IRA Manager 
E. R. H&S Officer 
H&S Director, Deputy AGM 
Occupational Health Director 
Manager, Safety & Hygiene 
H&S Area Manager 
H&S Liaison Officer 
Radiation Engineering Rep. 
Site H&S Coordinator 

TITLE 

Project Manager 
H&S Officer 
Project Engineer 
Operator 
Operator 

EXTENSION 

4934 
7121 
5536 
5958 
4707 
2895 
4369 
2755 
5785 
5151 
7098 

The Project Manager has overall responsibility for implementation of the Site Health and 
Safety Program. 

The Health & Safety Officer is responsible for application of the Site Health and Safety 
Plan to each task. 

The Project Engineer is responsible for the design, modification, and operation of the 
treatment system. 

The Project Operators will be responsible for on-site personnel assignments and task 
completion. 



4.0 ON-SITE WORKPLANS 

The following tasks were completed on RFP site for the installation of the OU2 system. 
These tasks will overlapped, somewhat, but the sequence was similar to the following: 

1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 

10. 

11. 

Each weir was installed without excavation (see QA Addendum). A steel box cover 
was bolted to the tops of each weir to protect and contain the weir. A stainless steel 
submersible pump is placed (free standing) inside. 

The primary influent piping was connected by using insert fittings. This pipe is 
inserted into the secondary pipe, which is also connected using insert fittings. All 
secondary piping is connected to the primary using rubber reducing fittings (except 
at the collection weirs). The system was periodically be pressure checked for 
leakage. The discharge pipeline is constructed of schedule 80 PVC and pressure 
checked. Routing through the culvert required cribbing with short lengths of channel 
stock placed laterally across the culvert to raise the pipelines from the bottom. 

The pipelines were heat traced, insulated, and covered with an aluminum skin 
secured by screws. The insulated piping is supported above the ground with timber 
cribbing and anchored with tee posts. 

The siirge tank was placed inside the containment tank and plumbed together. The 
tank is centered on the pad and anchored in accordance with Rocky Flats Plant 
Standard SC-106, Rev. E for Important-Low Hazard Seismic Loading. 

The trailer was delivered and centered on a pad built by EG&G. The long and short 
sides of the trailer were leveled independently, using 4 foot carpenters levels. Cables 
are connected from the trailer to the tie downs provided by EG&G; these were 
tightened in accordance with Rocky Flats Plant Standard SC-106, Rev. E for 
Important-Low Hazard Seismic Loading. 

The portable generator was placed near the trailer and connected to its fuel supply 
(a 1000 gallon double wall steel fuel tank). 

The trailer was plumbed to the surge tank. The collection and discharge pipelines 
are plumbed to the surge tank and their respective submersible pumps. 

The weirs, and all remaining piping were heat traced, insulated and jacketed. 

The electrician wired the collection pumps, and heat tracing to the trailer’s breaker 
panel. The breaker panel was then wired to the generator. 

Final system inspection and check. 

Acceptance test. 



The following outlines the tasks and procedures required for the safe and efficient operation 
of the OU2 GAC system: 

I. Collection System 

A. Operation 

1. The submersible pumps in each weir are controlled automatically from the control 
panel. In the event of an emergency, the pumps may be shut down manually at the 
control panel. 

2. The liquid level in the surge tank is controlled by adjusting process system discharge 
rates. The tank system is protected from overfill through automatic high level alarms 
and collection pump shutdown. Additionally, the process pump is protected from 
running dry by low level alarms and shutdowns. 

B. Maintenance 

1. The collection system will be routinely inspected and audited per the QA Addendum. 

2. All equipment will be maintained per manufacturers recommendations (see OU2 
system Operation and Maintenance Manual). 

3. All repair or maintenance will be recorded in the operators logbook. 

11. Process System (General) 

A. Operation 

1. The system flow will be controlled manually. Gate valves will control flow rates. 
Ball valves will control direction through the system. 

2. The system will be protected by over pressurization by pressure relief valves and 
rupture disks. The system will be protected from vacuum by vacuum breakers in the 
discharge line. 

B. Maintenance 

1. The system may be drained as required through an in-line diaphragm pump; this 
pump will also be used to transfer to the surge tank any substantial spillage around 
the system or accumulations in the containment tank. 



2. All equipment will be maintained per manufacturers recommendations (see OU2 
system Operation and Maintenance Manual). 

3. All repair or maintenance will be recorded in the operators logbook. 

111. Particulate Filter Vessels 

A. Operation 

1. Double length bag filters are utilized in the filter vessels. 

2. The differential pressure and flowrates will be observed and recorded at least hourly 
(as specified in the QA Addendum). 

3. Filter changes will be performed when 30 psig differential pressure is reached across 
the filters (as indicated on the inlet and outlet pressure gauges, inlet - outlet = 
differential pressure). During higher flowrates, this differential pressure may not be 
readily achievable so filter changes will be required when flowrates drop below the 
minimum allowable rate. 

a. Filter change will require that the vessel be isolated from the system by 
closing the inlet and outlet valves. 

b. The vessel may be drained by opening the bottom drain valve and activating 
the diaphragm pump. 

c. The vent valve (on top) will be opened to allow air into the vessel to displace 
the water being drained. 

d. After checking the vessel pressure, the vessel may be opened by loosening the 
lid retaining swing bolts. 

e. The filter may be removed; any residual liquids may be poured into a nearby 
open top drum (to be transferred to the surge tank with the diaphragm pump) 
and placed in a drum for later sampling and disposal. 

f. A new filter may be placed in the support basket in the vessel. 

g. The lid may be secured with the swing bolts. 

h. The vessel must be filled to purge all air from the system by closing the 
bottom drain valve and opening the inlet valve leaving the vent valve open 
until the vessel is full of water. 

1. Opening the outlet valve will place the vessel in service. 
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B. Maintenance 

1. 

2. 

3. 

The equipment will be routinely inspected per the QA Addendum. 

Maintenance of these vessels will be per manufacturers recommendations. 

All repair or maintenance will be recorded in the operators logbook. 

IV. GAC Units 

A. Operation 

1. GAC vessels are installed in the trailer by securing the base to the floor with the 
custom anchorage built in to the decking and connecting the inlet and outlet to their 
respective ports in the system utilizing quick connect hoses. 

2. The unit will be pre-wetted per manufacturers recommended methods (described in 
the OU2 Unit Operation and Maintenance Manual). 

3. The units are operated in series, with one lead vessel and one polish vessel; these 
vessels will remain in these positions until contaminant breakthrough occurs. 

4. When the lead vessel no longer reduces the contaminants to required levels 
(breakthrough), the lead vessel will be bypassed and a new configuration will be 
utilized: the existing polish vessel will become the new lead vessel, and a fresh vessel 
will become the polish vessel. This may be accomplished by simply opening and 
closing a series of valves (4 vessels will always be on-line and ready for use). 

5. As very fine material accumulates on the carbon beds, the differential pressure across 
the vessel will increase, resulting in drop in flowrates. When adequate flowrates 
cannot be maintained, one or both vessels may require backwashing. 

6. Backwashing may be performed by the following steps: 

a. The system is accelerated to reduce the volume in the tank to minimum levels 
(during backwash, no water will be allowed to discharge; collected water will 
accumulate). 

b. The system must be valved to return the treated water to the tank by opening 
the final return valve and closing the main discharge valve. 

c. The discharge totalizer reading should be noted to assure no water escapes 
untreated during this operation. 



d. 

e. 

f. 

h. 

1. 

High efficiency particulate filters will be loaded in the filter vessels (these will 
remove all particulate matter from the backwash product as it circulates from 
the vessels to the tank and back to the vessels). 

The lead vessel will be bypassed so water is flowing initially through the polish 
vessel. 

The treated water is directed to the lead vessel’s outlet and out the vessel’s 
inlet to be returned to the tank. This will create a backflow in the vessel and 
flush any particulate accumulations off the carbon bed. 

Backwash will continue until the return stream visibly clears (as noted in the 
clear pipe section on the return line). 

The operation may be concluded by reversing the above steps. The discharge 
totalizer should be noted prior to resuming discharge. 

B. Maintenance 

1. 

2. 

The vessels will be routinely inspected per the QA Addendum. 

The units will be maintained per manufacturers recommendations. 

3. All repair or maintenance will be recorded in the operators logbook. 

4. All maintenance will be recorded on a maintenance check sheet. 

V. Generator 

A. Operation 

1. The portable generator will be utilized until an alternative electrical source has been 
installed by EG&G. 

2. Fuel will be supplied by an independent fuel service. 

3. Care will be taken during refueling operations to minimize any spillage. All spillage 
will be immediately contained and removed. Significant spillage will be immediately 
reported to EG&G. 



B. Maintenance 

1. The generator will be inspected daily for proper lubricants, oil, belt tension, etc. 

2. 

3. 

The generator will be maintained per manufacturers recommendations. 

All repair or maintenance will be recorded in the operators logbook. 

VI. SAMPLING 

A. Water 

1. Water samples will be collected per EG&G Standard Operating Procedures - Surface 
Water 4.0. 

2. Sample containers will be new and certified free of contaminants (IChem). 

3. Sample frequency will be defined by EG&G, and will be sufficient to indicate carbon 
unit breakthrough in a timely manner. 

4. Documentation of sampling episodes will be in accordance with the QA Addendum. 

B. Waste 

1. Particulate filters and carbon will be sampled for analysis prior to use to establish 
background levels of contaminants. 

2. All waste will be sampled prior to disposal. 

5.0 HAZARD EVALUATION 

Operation and maintenance of the OU2 GAC system will present the following potential 
hazards: 

1) Physio-chemical - Various organic contaminants (see Table 1) exist in the water at 
SW59 and SW61 in low concentration; it is anticipated that these contaminants will 
not pose a respiratory threat to workers, however, precautions will be taken to avoid 
physical contact with these waters. 

2) Biological Hazards - Bee sting and snakebite may pose a threat to workers on this 
site. 



Oraanics 

Vinyl Chloride 
Methyl ene Chloride 
Acetone 
Carbon Disulfide 
1,l-Dichloroethene 
1,l-Dichloroethane 
1,2-Dichloroethene 
Carbon Tetrachloride 
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Tetrachioroethene 
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TABLE 1 

SURFACE WATER QUALITY 

- UNITS 
INFLUENT EFFLUENT 

CONCENTRATION 

11 
34 
99 
5 

127 
6 

10 
249 
298 
235 

0.0607 
0.0052 
0.3476 
0.6073 
0.0063 
0.8772 
0.7641 

24.0745 
0.645 
1.5985 
0.0439 
0.0120 
0.1642 
0.1105 
0.2281 

155.5478 
0.1664 
0.5859 
2.8410 
0.0019 
0.1426 
0.1922 
0.0078 
0.9081 
0.1941 
0.4244 
1.3159 

NA 
NA 
NA 
5u 
5u 
5u 
5u 
5u 
5u 
5u 

NA 
NA 
rut 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 



TABLE 1 (cont.) 

SURFACE WATER QUALITY 

INFLUENT EFFLUENT 
UNITS CONCENTRATION 

Dissolved Radionucl ides 

Gross Alpha 
Gross Beta 
Plutonium 239/240 
Total Uranium 

pC i/l 
pCi/l 
pC i/l 
pC i / l  

17.70 NA 
33.86 NA 
0.17 NA 
10.17 NA 

T o t a l  Radionucl ides 

Gross Alpha pC i / l  63 2 NA 
Gross Beta pCi/l 463 NA 
Plutonium 239/240 pCi/l 7.34 NA 
Americium 241 pc i/l 2.96 NA 
Total Uranium pCi/l 13.21 NA 

The influent concentrations are based on flow-weighted maximum concentrations 
o f  903 Pad and Lip Area Seeps (SW-SO, -51, -52, -55, -57, -58, and -77), SW- 
53, -59, -63, -64 and Upper South Walnut Creek seeps and surface water 
stations ( 94 -56 ,  -60, -61, -101) .  

The e f f i  uent concentrat ion requi reinents are based upon 
and AoDropriate Requirements (ARARs) . The "U" designation following the 
eifl uent concentrations indicates that the concentrat i on  is the detection 
linit for that constituent. 

Appl icabl e or Re1 evant 



3) Radiological - Low level may be present in surrounding areas (25 pCi/gm Alpha and 
36 pCi/gm Beta have been detected in the soils in the area) and in the water at 
SW59 and SW61(Table 1); the immediate site will be sampled by EG&G prior to 
work to ensure that significant levels of radionuclides are not present. 

4) 
and typical hand tool hazards. 

Maintenance - typical hazards will include electrical shock, vehicular hazards, crane, 

5.1 SITE SPECIFIC HAZARDS 

1. Low Level Radiation 

This project does not involve handling of significantly high levels of radioactive 
material, but the potential to encounter radioactive materials exists from currently 
unknown sources. Any suspect material (Le. does not belong to RES) should be 
treated with the likelihood of containing radioactive material and should not be 
handled without written authorization from EG&G. Additionally, any restricted 
areas should not be entered for any reason without proper authorization from 
EG&G. These restricted areas will be posted with proper labeling and barricaded. 
Items which display yellow media are to be considered containing radioactive 
materials and should not be handled by RES personnel. EG&G will provide TLD 
Badges for Riedels’ personnel to be analyzed monthly as required by EG&G 
protocol. Riedel employee’s will sign a statement for EG&G to release results of 
TLD Badges to Riedel. In addition EG&G personnel will make a daily sweep of the 
area for low level radiation during installation. 

2. IHSS/SWMU 

This phase of RES operations is not within IHSS areas. No SWMUs comprise the 
selected trailer site, but the collection stations will be placed on a SWMU area; the 
soil in this area will not be removed. RES personnel is directed not to enter or 
disturb soil within IHSS/SWMU boundaries. 

3. Noise 

Elevated noise levels may be encountered during filter changes from the purging of 
air from the vessels. A noise survey was conducted by RES Health & Safety Officer 
when the operation began to determine the need for hearing protectors. All levels 
were below the 85 decibel range, but there may be a need for hearing protection if 
conditions change or further construction is conducted. Control of noise hazards 
shall be in accordance with 29 CFR 1910.95. Noise hazard areas (greater than 85 
decibel average continuous, or 140 decibel impulse) must be appropriately marked 
and hearing protection for noise attenuation worn when in the area. 



4. Electrical Shock 

Electricity is provided for operations by EG&G. The filtration system will be 
properly grounded, with outlets protected with ground fault interrupters. All 
electrical cords will be rated for the task involved, and will be inspected prior to use 
to insure good working condition. 

5. Vehicles 

On site speed limits have been established at 5 mph. Site characteristics has 
developed numerous short visibility areas, blind spots and a need to reduce dust 
disturbance (IHSS/SWMU) which requires slow speeds. Seat belts will be worn by 
all workers in vehicles. 

6. Granular Activated Carbon (GAC) 

GAC preferentially removes oxygen from air. Warning signs will be provided to 
indicate the potential for a low-oxygen area. Warning signs will also be provided 
indicating that the access doors to the trailer remain open while servicing the GAC 
units. 

7. Heat - Ambient Air 

During summer months temperatures will range from 70°F to 95°F. Crews will 
maintain proper fluid intake, break in shady areas, and observe each other for signs 
of heat stress. Hazards and symptoms of heat stress will be discussed in tailgate 
safety meetings when necessary. 

8. Cold 

During winter months temperatures could range from 40°F and below. Crews will 
watch each other for signs of cold stress. Warm fluids and frequent breaks may be 
deemed necessary. Hazards and symptoms of cold stress will be discussed in tailgate 
safety meetings when necessary. 

9. Rain 

Spring and Summer rains will make for slick surfaces and an increase in volumes of 
water to treat. 



10. Snow 

Winter snows will make for slick surfaces, reduced visibility and possible ground 
blizzard. 

11. Electric Storms 

During electric storms crews will remain indoors or in a vehicle until it passes. All 
equipment shall be properly secured and grounded. 

12. Lifting/Moving 

Proper techniques for lifting shall be used when changing filters. Mechanical devices 
shall be used whenever possible. 

13. Rough Terrain 

Rocky Flats Plant is located near the foothills so terrain has hills, valleys, slopes, 
ditches etc. Crews shall pay attention while on foot or off road in a vehicle. 

14. Structural Integrity 

The trailer should be an enclosed, self contained unit, stable and will be anchored 
in accordance with Rocky Flats Low Importance Seismic Criterion and for high wind 
stability. 

15. Remote Area 

Areas of Rocky Flats Plant are isolated and have poor visibility. Crews will have a 
portable phone or radio contact with one another and with RFP Emergency 
Response (966-291 1). 

16. Heavy Equipment 

Some heavy equipment will be used to move the trailer and plow roads. All 
equipment shall have roll cages and seat belts. Back up alarms shall be on all pieces 
of equipment. 



17. Materials Handling 1 

All materials shall remain in original containers if possible. Proper storage and 
usage shall be followed. 

18. Storage Flammable Gas/Liquid 

Diesel fuel shall remain in proper D.O.T. approved container or in fuel tank on 
Riedel pickup or in properly grounded double wall storage tank. All other fuels will 
be stored in approved safety cans in approved locations. 

19. HazMat Use/Corrosives 

Acids used to treat samples shall remain in original container and handled using safe 
work practices as discussed in RES 29 CFR 1910.120 training for hazardous waste 
site worker awareness. Nitrile or Neoprene gloves will be worn when handling 
corrosives. MSDS’s will be provided on-site for all chemical products supplied or 
used on-site by RES. 

20. Hand Tools 

Hand tools will be inspected weekly and before each use for wear, jagged edges, split 
or broken handles and removed from service if defects are found. All manufacturers 
procedures shall be followed. 

21. Power Hand Tools 

Power tools shall be inspected weekly and before each use. Any defects the tool is 
to be pulled from service and tagged for repairs. All manufacture’s procedures shall 
be followed. 

22. High Pressure Water 

Water will be flowing through pipe and hose at maximum 50 psi. Connections and 
clamps are to be inspected daily. Spare fittings and hoses will be kept on site should 
there be a rupture. Additionally, the system will be equipped with pressure controls 
and relief (and backup pressure relief) to protect against over pressurization. All 
exterior piping in doubly contained; all interior piping is contained in a burmed area; 
the equalization tank is contained in a secondary tank. Should a problem arise, any 
spillage will be contained within the secondary piping, tank or within the containment 
berm; the spillage will be directed to the tank for treatment for discharge. 



23. 

24. 

25. 

26. 

Wind 

Rocky Flats being along the front range catches numerous days of high winds. All 
equipment, trailers, and pumps shall be anchored as not to be effected by the wind. 
In excessive wind employees shall remain in an anchored trailer or vehicle. During 
construction, winds in excess of 15 mph the job will shut down. 

Confined Space Entry 

Installation and inspection of the pipelines within the culvert under the buffer zone 
access road will require entry. All procedures will closely follow and comply with 
RES' and EG&Gs confined space entry program (See Appendix B). 

Lift Equipment 

Installation and modifications of the system will require use of a small crane to off 
load and locate equipment. 

Ladders 

Ladders may be used periodically to inspect the tank and trailer. The ladder will be 
secured at top and bottom for slide out and safety harnesses with lifelines attached 
to the top of the tank will be used when working on the tank. 

5.2 ENGINEERING CONTROLS 

The engineering controls built into the water treatment system to minimize risk of exposure 
include: 

1. 

2. 

Closed system from weirs to discharge 

Pressure relief valve to shunt excess water to storage tank at pressure in excess of 12 
psig. 

Air auto-release valve for each GAC unit. 

Cleanup pump on floor under GAC units. 

Heat, ventilation and air-conditioning unit in the trailer. 

PVC piping to withstand pressure in excess of 100 psi. 

3. 

4. 

5. 

6. 



7. Visual and audible alarm system for overflow or low volume. 

8. Backflush and drain GAC units immediately with water prior to removal. 

9. All water will be returned to the equalization tank for treatment for discharge. 

A portable deluge shower wash is installed in the inside front of the trailer. Workers will 
be instructed to remove clothing immediately and flush any body part that comes in contact 
with the contaminated water. The shower is a pressure vessel with built in eye wash and 
drench hose. It will contain solution and be pressurized to not over 90 PSI. 

5.3 SAFE WORK PRACTICES 

Safe work practices by workers to minimize risk of exposure to contaminants include: 

1. Familiarity with hazards, symptoms of exposure and first aid for chemical 
contaminants present in filtration water, via on-site training. 

2. Wear PPE of PVC boots, saranex suit, nitrile gloves and face splash protection when 
performing work expected to encounter contaminated water such as sampling, filter 
changes, sys tern repair /maint enance. 

Although contact with contaminated water is not anticipated, workers will be informed of 
the hazards of the contaminants in compliance with 29 CFR 1910.1200 and 1910.120. 
MSDS’ will be kept on site as Appendix C to this site safety plan. 



6.0 GENERAL TRAINING 

All personnel who work on this site have completed 40 hours of classroom training in 
handling hazardous waste (O.S.H.A. 1910.120). This training includes: 

Regulatory Compliance 
Flammables 
Respiratory Protection 
Noise Stress 
Ionizing Radiation 
Confined Space 
Environmental Monitoring 
Medical Surveillance 

Toxicology 
Corrosives and Reactives 
Protective Clothing 
Heat/Cold Stress 
Drum Handling 
Decontamination 
Site Safety Plans 
Contingency Plans 

The classroom training is followed by three days of on-the-job training, supervised by 
experienced personnel. Annually all field employees receive eight hours of refresher 
training on the above topics. 

Additionally, all on-site personnel involved with the operation of the system will complete 
a radiation worker training provided by EG&G. 

Managers and supervisors receive eight hours of training on safe management of hazardous 
sites. All training complies with 29 CFR 1910.120. All RES field employees receive initial 
and recertification training in First Aid and CPR. Site specific training for this project 
includes a 24 hour class put on by EG&G in Radiation Safety and operations. 

6.1 TRAINING FOR SITE SPECIFIC HAZARDS 

All employees who are subject to exposure to the organics, dissolved metals and total metals 
of the filtered water shall be informed of the following: 

1. Specific nature of the operations which could result in exposure to contaminants. 

2. The purpose, proper selection, fitting, use and limitations of protective equipment 
applicable to work with contaminated water. 

3. A description of the medical surveillance program to evaluate for effects of exposure. 

4. Information concerning the symptoms and adverse health effects associated with 
exposure to the contaminants. 

5. Routes of exposure (skin penetration, inhalation, and ingestion). 

6. First Aid for exposure to the contaminants. 



6.2 TAILGATE SAFETY MEETINGS 

Job site tailgate safety meetings shall be conducted by the RES health and safety officer or 
the shift foreman at the beginning of each shift for each job and whenever new employees 
arrive at the job site. The meetings discuss the Health and Safety considerations for that 
day’s activities and outline the protective equipment necessary. Minutes of the meetings will 
be maintained. Weekly safety meetings will be conducted by the Project Manager with the 
aid of one crew member from each shift discussing a site specific topic of concern. 



7.0 SITE CONTROL 

Access to the site will be controlled by Riedel with assistance from the EG&G security staff. 
Only qualified individuals may enter the site and perform work on the project, and will 
require understanding of this Site Safety Plan (as indicated by signature on the safety plan). 
The site is visible from the inner east gate and proper signs will designate areas for safe 
entry. 

Zones will be established as defined by the tasks and PPE requirements outlined in section 
8.0 of this plan; details regarding locations of these zones will be discussed in the toolbox 
safety meeting prior to work requiring regulated zone establishment. The zones will include 
an exclusion zone, contamination reduction zone and support zone designated by differing 
colored banner guard. 



8.0 PERSONNEL PROTECTIVE EQUIPMENT 

At all times, all workers on site will wear steel-toe shoes and hard hats. When performing 
tasks presenting a risk for exposure to contaminants, workers will wear modified level "D" 
protection (SEE Table 2). This will include: 

Hard Hats 
Steel-Toe PVC Shoes 
Shatter resistant eye goggles or face shield 
Nitrile Gloves 
Saranex Suit 

No changes to the specified levels of protection shall be made without the approval of the 
site safety offices and/or the project manager. 

Contaminated protective equipment shall not be removed from the regulated area until it 
has been decontaminated or properly secured for decontamination elsewhere. 

Legible and understandable precautionary labels shall be affixed prominently to containers 
of contaminated scrap, debris, waste water and clothing prior to storage on site. 

No food or beverage shall be present or consumed in the designated regulated zones. 
Eating or drinking shall be allowed only in designated areas and only after hand and 
exposed skin has been washed. 

No tobacco products shall be present or used in regulated zones. Cosmetics shall not be 
applied in the regulated zones. 

All work on the project will be conducted according to the "Buddy" system. 
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TABLE 2 

TASK/ElAZARD RELATIONSHIP 
WITH PPE REQUIREMENTS 



ZEPLOYEE NAME T I T I 2  SSN 

Operable  Unit Phase 

Describe t h e  employee's duties as t h e y  relate to t h e  exposures at the 54 
remedial project site: 

O e t a i l  t h e  eattimated exFosure levels anticipated f o r  t h i s  emaloyee ac 
this EX remedial project site: 

i3escribe t h e  Personal Preteetive Z q u f p e n t  (PPE) that tSis employee Ls 
a n t i c l 7 a c E d  using a t  t h i s  ER remedial prolect site: 
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Date O p e r a b l e  U n i t  Number phase Number 

List the hazardous materials p r e s e n t  i n  the work area and the 
concentrations (if avai lable ) :  

----------------------------------------------------------------------------- 
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9 .  
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9.0 MEDICAL RESPONSE 

This is a statement of procedures to be followed in the event of a medical emergency at the 
site. The plan is divided into several separate procedures depending on the severity of the 
injury. It is the responsibility of the Project Manager to judge the severity of injuries and 
take appropriate action. Basic first aid will be administered by RES personnel as necessary 
until medical assistance is available. All RES personnel are trained in American Red Cross 
First Aid and CPR. A first aid kit will be kept in the office part of the trailer. 

Emergency Accidents 

Immediately call for EG&G Response at 966-2911 and give details of emergency, and exact 
location. 

Non-emergency Accidents Requiring Medical Attention 

Anyone involved in an accident resulting in injury requiring non-emergency medical 
assistance (i.e., minor cut, sprains, etc.) will be sent to: 

Hospital Name: Arvada Emergency Clinic 

Address: 5730 Ward Road, Arvada, Colorado 

Phone: (303) 422-8090 

Directions: 

From east gate at Rocky Flats, go right on Indiana and proceed south to 64th Ave. Turn 
left, and go to Ward road. Turn right on Ward Rd. and go south to 57th Ave. Turn left 
into clinic. 

- 9.1 RECORD KEEPING 

The Health and Safety Liaison Officer or SHSC shall retain a copy of the completed Figure 
A-3 for each employee in the Confidential Employee Training and Medical Certification 
File at the ER remedial project work site. 

The Occupational Safety Division will maintain the completed figure A-4 along with the 
exposure data gathered during area sampling and personnel monitoring. 

These records must be accessible to the employee for review. 



- 9.2 MEDICAL SURVEILLANCE 

Pre-employment and periodic update medical examinations are required for persons working 
with, or those who may be assigned to work with hazardous waste. The medical 
examination must have been within a 12-month period prior to on-site activity and repeated 
annually. Physical examinations are conducted for RES workers by Tridem Medical Services 
in Denver, Colorado. A fitness for duty statement for each worker will be kept on site. A 
description of the RES Medical Monitoring Plan is on file in the RES office and on site in 
trailer. 



, -  

10.0 DECONTAMINATION 

Workers having contact with the contaminated water (via sampling raw and contaminated 
water or system maintenance or accidental exposure) will decontaminate themselves in the 
deluge shower at the trailer. Workers will wash their hands with water following each 
sampling. Following an accidental exposure to the skin, workers will flush their skin with 
water for fifteen minutes. Following an accidental exposure to the eyes, workers will flush 
their eyes for fifteen minutes with water. The RES Project Manager will evaluate the 
circumstances and extent of any exposure for reporting to EG&G H/S Manager. 

All PPE shall be collected, segregated and properly disposed of. Disposal shall meet all 
Federal, State, and DOE policies. 

Tools and equipment shall be properly "deconned" and inspected before removal from site. 



11.0 COMMUNICATION 

The small work area and close proximity of workers will allow face to face communication 
among workers. A phone will be located in the office part of the trailer for communication 
in emergencies. 

If necessary, two way radios will be incorporated where employees are outside a line of site 
from each other. 

General hazard areas (Le. hardhat, eye protection, etc.) will be properly identified and 
marked with signs advising of danger or exposure potential. 

The on-site emergency phone number is 966-2911. This will activate the fire department 
and security to any situation. 

All D.O.E. and Rocky Flats emergency procedures shall be followed. 

Alarm Device/sound pattern Action to be taken 

Evacuation Boat Hailer/l long 

Take Cover Boat Hailer/2 short 

Evacuate the controlled 
area or move to an area 
of safe refuge until 
evacuation can be completed 

Move to an area of safe 
refuge until 
"ALL CLEAR" is sounded 

11.1 SITE SAFETY EQUIPMENT 

FIRST AID KITS 

TYPE LOCATION 

50 Item Standard 
10 Item Standard 

Trailer 
Vehicles 

Note: All first aid kits shall be approved in accordance with 29 CFR 1910.151. 

FIRE EXTINGUISHERS 

TYPE LOCATION 

10 # A, B, C 
2 1/2 # A, B, C 

Trailer 
Vehicles 



EYEWASH/DELUGE SHOWER/HANDWASH STATION 

TYPE LOCATION 

15 Gallon Portable Eyewash/Shower Trailer 

PERSONAL PROTECTIVE EQUIPMENT 

TYPE 

*Hardhat 
Saranex 

*PVC Boots 
Nitrile Gloves 
Duct Tape 
Splash Shield 

*Ear Plugs 
*Safety Glasses 

AMOUNT 

3 EA 
1 cs 
4 PR 
2 DOZ 
4 ROLL 
2 EA 
50 PR 
6 PR 

Note: These items (*) are issued to RES personnel, and RES will provide additional 
supplies to employees as necessary; amounts indicated are in addition to these issued. 



12.0 MONITORING 

EG&G will provide badges for all RES personnel. RES employees will authorize results 
of the badges to be released to EG&G and RES. During the construction phase a daily 
sweep of the area will be conducted by EG&G. An air monitoring station will also be near 
the area (operated by EG&G) to check for airborne contamination. 

Ultimately RES personnel will begin to do their own monitoring upon completion of EG&G 
Rad safety and operation classes. 

RES will make regular observations of the wind direction using such visual indicators as 
wind flag. To avoid inadvertent exposure to harmful dusts, employees will be warned to 
remain upwind of all work areas whenever possible. Work will shut down if wind speeds 
exceed 15 mph. Dust suppression by means of spraying the soil with water may be necessary 
when visible dust is present. 

When working in or around confined spaces continuous monitoring with LEL, and 0, 
meters shall be used as generally required by RES Class A & B confined space entry. In 
addition a Rad sweep shall also be conducted to assure worker safety. Copies of RES 
confined space procedures are in the Appendix A of this plan. 

During GAC unit service, RES will leave access doors to the trailer to allow adequate 
ventilation. 



I certify that I have read and understand this Health and Safety Plan for the operation of 
the OU2 Treatment System: 

PRINT NAME SIGNATURE ,, 

/ -  
! % % / - A  

* 

SA-- 



PRINT NAME SIGNATURE COMPANY DATE 
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. -  HSF) FIELD CHANGE 
PFeld C3ange Number: Date E f f e c t i v e :  

- Fen and Ink changes t o  b e  made in t h e  HS? t3 alert t h e  reader af : h i s  
change : 

- Reason f o r  t h e  change t o  b e  Fncoqotated i n t o  the HSP: 

- T e x t  o f  CZlange to be fnca-tated: 

ROCKY FIATS PLcli’TT 
Eovironmtarril Restoration 
Healt.!~ and Safety Progam Plan 



HSP FIELD CHANGE 

F i e l d  Ckange Hueer: Data EL*ec+ive: -_ 

Review and Xpprgval SFgnatazes: 

/ 
Ea Xealtb and Safaty Officer Date 

/ 
EX ?r=qram Manager Date  

i 
Dizecttt - Snv%zonmencal Restsra tzon Date 

/ 
H e a l t h  and Safety Liaison Of*; L -cer Date 

/ 
0ct .Jpational S a f e t y  Manager Date 

/ 
Dfzectcr - Health and Safety  Date 

ROCKY FLATS PLANT 
Eavironmcntd Rutoratioa 
Hedth and Safefy Program Plan 



APPENDIX B 

RES CONFINED SPACE ENTRY PROCEDURE 

(REVISION 5) 



RXEDEL ENVIRONMENTAL TECHXOLOGIES, INC. 
CONFINED SPACE ENTRY PROCEDURE 

April 4, 1991 
(Rev. s) 

This procedure will be followed by all Riedel personnel entering a confined space for any work 
task. Strict adherence with this procedure is necessary to prevent serious injury or death. 
Failure to follow this procedure will be considered a serious Liolation of Riedel safety policy and 
will result in disciplinary action. 

This p r d u r e  is based on guidelines contained in the MOSH criteria document "Working in 
Confined Spaces" published December 1979 and meets or exceeds current Federal and State 
safety regulations. 

All personnel entering a space must be thoroughly trained in this procedure. Special emphasis 
must be placed on ensuring that personnel can perform rescue operations efficiently. 

I. RET POLICY 

A. No person, under any circumstances, will enter a space containing an explosive 
or oxygen enriched atmosphere; or one which has been deliberately inerted (less 
than 16 R oxygen by volume) for the purpose of making it safe for hot work, 
temporary entry repair, or other associated reasons. 

B. Decisions to enter a space deemed IDLH (refemng to a toxic gas or vapor) will 
be made in conjunction with the Regional Safety Manager/Safety professional. 
As a general rule, policy will be to avoid entry in these conditions. When 
required, any entry to IDLH, or possible IDLH, will also wear Level B. Note 
that an DLH atmosphere does not necessariiy offer the Same immediate hazard 
as oxygen deficient or explosive atmospheres (refer to I A above ). 

C. Any person or persons entering a space of unknown hazard will wear a supplied 
air respirator and retrieval equipment and WLU be backed up by a rescue person 
dressed to a similar level of protection. 

D. All enmes into spaces with unknown hazards will be supervised by a Riedel 
manager completely familiar with this procedure. This manager will be 
responsible for enforcing all the provisions contained in this procedure. 

E. No matches, lighters, or any other items capable of producing a spark or flame 
are allowed in any confined space with a potentially flammable atmosphere. Non- 
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approved radios, flashlights, or lanterns shall not be used in or within 25 feet of 
a confined space containingipotentially containing flammable vapors or gases. 

F. All procedures will be discussed with involved personnel prior to the entry. 

G. Any deviations from this procedure will require the approval of the Regional 
Safety Manager. 

H. Training 

1. Every person who may work in confined spaces or be tasked with 
providing support for confined space jobs shall have training in the hazards 
and correct procedures before initial entry into confined space. 

2. Training shall consist of the following topics: 

a. 
b. 

d. 
e. 
f. 
g. 
h. 

C. 

1. 

j. 
k. 

, 1. 

Respirator training 
Confined space hazard recognition 
Use of ventilation equipment 
Atmospheric sampling and testing devices 
Use of all rescue and support equipment 
Emergency rescue procedures-practice 
Lock out, tag-out procedures 
Required personal protective equipment 
Communication system 
CPWFirst Aid 
Explanation of the RET Confined Space Procedure 
Explanation of contingency plan 

A. Atmosphere: 

Generic term for gases, vapors, mists, fumes, and dusts within a confined space. 

B. Atmosphere Testing/Air Monitoring 

The use of a combustible gadoxygen meter, and/or a gas specific instrument to 
monitor the atmosphere inside a confined space. This definition includes the 
previous RET policy on instruments that: 

1. All instruments are to be calibrated or span checked prior to use. 
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2: Any monitoring will be performed by personnel familiar with equipment 
operation. 

3. Daily span check records will be maintained in the permanent job file. 

C. Confined Space 

A confined space is one with one or more of the foIlowing traits: limited 
openings for entry and exit; limited natural ventilation; toxic or oxygen deficient 
atmospheres; and/or areas that are not designed for continuous occupancy. 
Examples are: storage tanks, underground sumps, pipelines, pits, trenches, 
tunnels, ship holds, etc. 

D. Confmed Space Class A 

A confined space that presents extreme immediate hazard conditions to occupants. 
These would include any one or more of the following: oxygen deficiency; 
potentially flammable or explosive atmospheres; or toxic IDLH atmospheres. 
Specific measurements : 

1. Oxygen: Less than 19.5% 
2. Lower Explosive Limit: Greater than 10% 
3. Toxic Atmosphere: Greater than IDLH (or possible to exceed) 

Personnel will wear Level B protection during entry. 

E. Confined Space Class B 
A space that has potential for developing adverse health and safety conditions for 
personnel if preventative measures are not taken. Specific measurement 
parameters: 

1. Oxygen: 19.5% - 24.9% 
2. LEL: Less than 10% 
3. Toxic: Greater than PEL but less than IDLH and Respirator MAC 

Personnel will wear Level C protection during entry. 

F. Confined Space CIass C 

A confined space that has limited health hazards such that Respiratory Protection 
is not needed for work procedures. Specific measurement parameters: 

1. Oxygen: 19.5 to 24.9% 
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2: LEL: Less than 10% 
3. I oxic: Less LL&? PEL cp 

Personnel can wear Level D protzction during entry. 

G. Confined Space Entry Permit 

1. An RET form (RET-OJ.1) to be filled out prior to any confined space 
entry. Complete usz of the form will insure that all health and safety 
considerations have been addressed prior to entry. This form is signed by 
all personnel and acts as a permit for the entry. This form is used in 
conjunction with this procedure to determine special precautions necessary 
for entry. 

2. The m n d  sidz of the form contains a section for recording air 
monitoring and equipment calibration data. 

3. The permit becomes a pennanent part of the job  file. An example form 
is attached. 

H. Fall Protection 

Equipment and procedures uhlizzd to prevent falls while entering and exiting a 
confined space. A specific REI procedure titled "Fall Protection Procedures, 
(March 1989, Rev.2) is to be followed when fall potentials or difficult retrieval 
conditions exist. 

I. Hot Work 

Any work behg performed thar presents an ignition or heat source. Examples 
are: welding, grinding, burning. chop saw abrasive disk usage, or chipping. 

J. Inerting 

1. The process of purging the atmosphere of a space with an inert gas (one 
which will not support combustion) to eliminate the potential for fire or 
expiosion. The typical gas used will be either carbon dioxide or nitrogen. 
Inemng does not remove the source of flammable vapor (Le. flammable 
liquids) but instead removes the oxygedflammable vapor above the liquid. 

2. Use the kedel procedure titled 'Tank Inerting Demolition / Repair 
Procedure" (March 30, 1991, Rev. 4) when inerting procedures are 
needed. 
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3. Personnel are not to enter tanks that have been previously inehed until the 
space has been purged with fresh air (returned to 19.5% or greater) and 
LEL is below 10%. 

K. Intrinsically Safe/Explosion Proof 

I .  Electrical equipment which does not present the potential for electrical 
spark and/or which is designed and constructed to contain any fire or 
explosion inside the unit preventing propagation of fire back into the 
general environment. This equipment has been certified as safe for use in 
flammable atmospheres. 

2. All electrical equipment taken into a space containing (or previously 
containing) flammable liquids or vapors will be rated Class 1 Group C & 
D at a minimum, and Ciass 11, Group G at a minimum. 

L. Isolation 

The act of ensuring that the space cannot be accidentally refilled with product 
with produce and/or reenergized electrically or mechanically while personnel are 
in side. 

M. Lockout 

1. The act of physically locking out electrical, hydraulic, or pneumatic 
controls and/or mechanical linkage to ensure isolation. Typically 
performed by lock and key or the physical removal of key components that 
make it impossible for a system to be restarted while personnel are 
working on or inside the system. 

2. A RiedeI procedure titled “Eiectrical and Mechanical Lockout” is to be 
used when lockout is needed. 

N. Mechanical Ventilation 

1. A method of providing ventilation into a confined space. Typically 
provided by electrically powered or air driven blowers. From a 
ventilation engineering standpoint, air blown into a space is the most 
effective method of ensuring consistent dilution inside the space. 

2. Negative pressure can be provided by placing the blower or its ductwork 
inside the space. This method can be effective in ensuring that clean air 
is drawn into the space, but is not as effective in producing uniform 
dilution of contaminants. 
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3. Use of continuous mechanical ventilation will be necesG when working 
inside Class A or B spaces. Sufficient ventilation must be provided to 
maintain RET prescribed acceptable flammable, toxic, and oxygen levels. 

4. Flexible tubing or duct work may be used to distribute air to all areas of 
the space. Ventilation equipment must be bonded and grounded. 

5. Considerations must be made for dealing with flammable vapors dispiaced 
from a space. Exhausted gas may have to be ducted to a safe location. 

0. Natural (Gravity) Ventilation 

Ventilation provided to a space by non-mechanical means. Air moving into a 
space opening would be considered natural ventilation. This is not an effective 
method for ensuring the safety of personnel ;and/or reducing the flammability 
potential inside the confined space. 

P. Oxygen Deficiency 

An atmosphere where oxygen concentration is less than 19.5% by volume. State 
and Federal safety regulations require that personnel wear air supplied respirators 
in oxygen deficient atmospheres. 

Q. Oxygen Enriched 

An atmosphere where oxygen concentration is greater than 25 % by volume. Fire 
and explosion potentials are increased greatly. 

R. Purging 

The displacement of the atmosphere inside a space with fresh air. All confined 
spaces must be purged prior to entry by personnel. 

S. Emergency Retrievai Equipment 

1. Mechanical hoist equipment designed to raise and lower personnel from a 
space. This equipment is attached to a tripod or other supporting structure 
which is also capable of being a support platform for other fall protection 
equipment. All equipment used for raising or lowering personnel will be 
rated for such operations by the manufacturer. 

2. Use of this equipment is described in the Riedel procedure "Fall Protection 
Procedures". 
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T. Rescue Person 

A person dressed to the same level of protection as the entry person. This 
individual's sole function is rescue. A rescue person will be required for all Class 
A entries. 

U. Support Person 

A person who will be stationed outside a confined space while workers are inside. 
This person does not have other duties that will take him / her away from the 
confined space while workers are inside. 

V. Saddle Vent 

A piece of equipment that allows a ventilation duct to be placed in a manhole or 
other small entries and still allow personnel to entedexit without the duct being 
removed. This allows continuous ventilation inside the space. 

W. UnknownHazard 

A space where the hazard potential is unknown. Air monitoring from outside the 
space is unable to determine if all areas inside are free of hazard. In these cases, 
personnel Will consider the space Class A. 

X. Zero Mechanical State (ZMS) 

The point where all power sources, that can produce a machine member 
movement, have been neutralized. This includes all pneumatic, elecrrical, and 
mechanical components. 

III. POTEI\WL HAZARDS 

The following represent the general hazards that can be expected in the variety of 
confined space jobs RET personnel have or will be exposed to. Each hazard must be 
assumed until proved otherwise: 

A. Insufficient or Ennched Oxygen 

B. Toxic dusts, mists, fumes, smoke, vapor and gas. 

C. Flammable and explosive gases, liquids, vapors, and dusts 

D. Inadequate access opening for entry/egress 
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E. Start up of agitators, tumblers, crushers, mixing blades, screw conveyors, saws, 
etc. 

F. Avalanche of materials or falling objects 

G. Opening of feed lines which introduce corrosives, heated or gaseous substances 
such as steam, water, blast furnace gas, or other substances hazardous to health. 

H. Electrical shock or electrocution from plug-in lights, tools, or other portable 
equipment. 

I. Temperature extremes 

J. Pressurized lines containing hydraulic oil, gas, or other fluids. 

K. Inadequate illumination 

L. Distance of work area from exit and obstacles in between. 

N .  GUTRY PROCEDURES SUMMARY 

A. Confined Space Classification 

Specific requirements for entry into confined spaces will be based on the space 
classification. These requirements are summarized on a one page summary form. 
An "X" next to each sub item means that specific item is a requirement. An "0" 
next to the item means that it is an option based on the specifics of that entry. 
The Riedel Safety Manager has the responsibility for determining what optional 
items will be required on the pmject. 

B. Confined Space Entry Permit System 

An Entry Permit shall be completed prior to entry into any confined space. This 
permit shall be available at the work site location of the confined space and shall 
be dated and valid for one shift only. 

1. The Riedel Entry Permit (RET-041) is required for all entries. 

2. All questions on the form must be filled out. Pay close attention to 
identifying the correct classification of the space. 

3. When answering the questions on side 1 of the permit, the goai is to have 
a "yes" answer to each question. In some cases, a " d a w  is appropriate 
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and would indicate that the specific item d&s not apply to the situation. 
Use caution when deciding that the item is "n/a". 

4. Special attention must be directed to any question where the answer is 
"no". A "no" answer may indicate that adequate precautions have not 
been taken or that a hazard possibly continues to exist. Entry will not be 
made until ail "no" conditions have been corrected. 

5. The Entry permit cannot be completed until all testing and sampling has 
been accomplished. This means that it must be filled out at the site under 
actual working conditions. 

6. The project Safety Officer, as named on the entry permit, shall evaluate, 
plan, and implement the procedures neceSSary to safeguard the personneI 
assigned tg *e Jzb. Eldshe has responsibility to evaluatelapprove any 
"n.a" or "no" answers on the permit, Any questions must be submitted to 
the Regional Health and Safety Manager for clarification. 

C. Work Space History 

Efforts should be made to determine the present and previous products contained 
in the confined space. This information should be listed on the permit form. 

D. Atmosphere Testing (Initial / Continuous) 

1. Prior to entry, all spaces will be initially tested for flammable bapors and 
oxygen deficiency, plus toxic vapor or gases (based on the potential for 
toxics being present). It is recognized that the condition in some spaces 
may change over time. Initial testing may under estimate hazards in these 
simticns. 

2. The person assigned the task of monitoring shall know he  proper 
procedure for calibration and operation of ail sampling equipment. 

3. Combustible Gas Indicators 

a. CGIs will be span checked (with Span Gas recommended by 
manufacturer) : 

[ l ]  prior to first use on each shift 

[Z] If dropped or subjected to 'rough' transport 

[3] If meter response becomes inconsistant 

Conspace. pro 9 



4. 

5. 

6. 

7. 

8. 

9. 

b. The CGI will be calibrated if meterresponse differs from span gas 
concentration as stated on bottle. 

c. CGIs will not be used for certifying an area "safe for entry" if a 
span check has not been made and / or is out of calibration. 

d. Once tanldspace measurements begin, the LEL meter results will 
be compared to the manufacturer's response charts for the specific 
contaminant to determine the actual LEL reading. 

Oxygen meters used to confirm the completeness of inerting Rill  be tested 
with a 100% inert gas atmosphere to ensure that the meter ud1 read 0% 
oxygen. 

When monitoring, measurements will be made from top to botrom and in 
all remote sections of the space. It may be necessary to enter the space to 
test remote locations. In these situations, personnel will be dressed in 
Level B PPE and will have rescue personnel available who are also 
dressed to the Same level of PPE. 

All measurement results will be recorded. 

Continuous monitoring of flammable, oxygen, andor toxics will be 
necessary where conditions could possiblv change over a shon period of 
time. Examples are: welding or cutting inside a tank, some cleaning 
operations, accidental release of product into the space, etc. 

Once ventilation is started, periodic checks should be made of the 
surrounding area to insure that contaminated air is exhausted in a location 
that creates no hazard to people or equipment. 

Remove personnel from the area if monitoring demonstrates that 
venulation is not sufficient to maintain the atmosphere below 10% LEL. 

E. Isolation / Lockout / Zero Mechanical State 

Before entering any confined space personnel will take sufficient steps to ensure 
that it is impossible for toxic contaminants, or potentially hazardous products to 
reenter a space or hazardous situations to develop while personnel are inside. 

1 .  Electrical IsolatiodLockout 

Conspace.pro 

a. Shall be achieved by locking circuit breakers andor operation 
controls into the OFF position with a key type padlock. 
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b. Ideally the key is to remain with the person working inside the 
confined space. In some cases it may be more feasible for one 
supervisor to have the lock for an entire trade group with the 
understanding that this supervisor is responsible for insuring all 
individuals are safely accounted for before remaking the lock. 

2. MechanicaUPneumatic Isolation 

a. Isolation of all moving parts shall be achieved b! disconnecting or 
capping any linkage, valves, drive belts, shafts,uater/steam lines, 
chaining controls,or systems which enter, feed. or impact in the 
confined space. 

b. Equipment with moving mechanical parts shall k blocked so that 
there can be no accidental movement. 

c. Pneumatic and hydraulic lines will be bled to remove any 
remaining pressure (ZMS) to remove possibility of equipment 
movement. 

3. General Guidelines 

a. Make certain that you can't accidentally reenergize a system, ie 
that there are not any additional run buttons thar: you might have 
missed. 

b. Try all operator switches in all control positions. 

c. Before using voltage tester on unknown system, uy it on a known 
energy source. 

d. Check circuits on the load side after they have been disconnected. 

e. After performing voltage check, recheck tester on a known source. 

f. Discharge any electrical or mechanical component that can contain 
potential energy. 

Conspace.pro 

4. W e  performing work at a non Riedel location, it is na always possible 
to have total control over a client's property. When there is question 
about the adequacy of isolation, RIT job managers are required to contact 
the Riedel Safety Coordinator/Manager to ensure that adequate steps are 
being taken. 
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_ _  
F. Purging and Ventilation 

i 

1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 

Prior to entry, mechanical ventilation will be initiated for Class A and B 
spaces to reduce, or maintain flammable vapor levels to 10% LEL or less 
and oxygen concentrations to at least 16.591; or greater. 

Continuous ventilation shall be maintained in Class A/B spaces. 
Continuous ventilation is not needed in Class C if there is no possibility 
of contaminant generation while personnel are inside. 

Provisions for continuous ventilation will be maintained in Class A/B 
spaces. Decisions to periodically shut down ventilation (to allow easier 
communication, adding / removing equipment etc ) are acceptable 
provided the desired atmosphere can be maintained. Ventilation is 
always sufficient to ensure that toxic environments are rendered safe 
(below PEL or IDLH concentrations) even though acceptable flammable 
/ oxygen levels are maintained. 

Note that this ventilation will discharge contaminants outside the space and 
will therefore present exposure potentials to outside personnel. This 
discharge may also present fire or explosion hazards outside the space. 

Electrical fans will not be placed inside a space that contains flammable 
vapors. 

When entering manholes or other small openings, a saddle vent will be 
utilized if the duct work will interfere with entry / egress. An alternative 
is to use flexible p l y  tubing which can be easily compressed and will 
allow passage without removal. 

Ventilator air intakes shall be located so they wi l l  not pickup exhaust gases 
from vehicles, heaters, furnaces, or adjacent operations capable of 
generating airborne contaminants. 

Duct work should be placed so that all unnecessary bends are eliminated. 
One 90 degree bend can reduce the output to 70% of rated capacity; two 
90 degree bends to 50%, three bends to 33 9E , etc. 

Exhaust vs Dilution Ventilation 

Conspace. pro 

Local exhaust ventilation shall be provided when Dilution ventilation is not 
capable of preventing a point source contaminant from producing 
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G. 

unacceptable high concentrations in the am6ient atmosphere. Example: 
spreading a flammable solvent on a surface inside a tank, welding fumes, 
etc.) 

Safety Equipment 

The following equipment requirements are to be considered minimum and must 
be provided prior to start up and initial entry of the individual. 

1. Oxygen and Combustible Gas Indicators, calibration kit, and response 
chart appropriate to test for and interpret the flammable atmosphere. 

2. Photo Ionizing Detector, Detector tubes as appropriate to determine toxic 
content of atmosphere. 

3. Mechanical ventilation equipment, ie blowers, compressor, hoses, and 
auxiliary equipment as designated for the confined space. 

4. RespiratoryEace protection 

a. The exact level and type shall be determined by the regional health 
and safety officer based upon the conditions and test results of the 
confined space and the work activity performed. Full face 
protection, ie full-face respirator (category A/B) or full-face 
plexiglass shield for category C if eydskin irritating mists, 
chemicals, vapors, or dusts are present. 

b. All respirators shall be NIOSWMSHA approved devices and shall 
be fitted and maintained in accordance with the RET Respiratory 
Protection policy. 

c. All persons wearing respirators in a confined space and rescue 
personnel shall have attended a respiratory training program on the 
specific respiratory equipment they are wearing. 

5. Body Protection: 

Conspace.pro 

All workers entering a confined space shall wear full coverage work 
clothes sufficient to protect the wearer against known or suspected toxic 
or irritating materials. Specific type of suit material will be described in 
the permit. 
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6.. Hearing Protection 

Many times, reverberation or ventilation systems result in increased noise 
levels in confined spaces. Hearing protection shall be used when 
personnel are working around equipment producing potentially hazardous 
noise. 

7. All workers shall wear a hard hat. 

8. Lighting 

a. All portable lights shall be intrinsically safdexplosion proof when 
working in potentially flammable atmospheres. 

b. Heavy duty flexible cords wdl be used with good insulation and 
connectors. No splices are permitted. Cracked or worn insulation 
shall be replaced. 

c. Lighting shall not be suspended by cords unless specifically 
designed for it. 

d. All lights and plug assemblies should be checked with a 
volt/ground meter prior to use in confined space. 

9. Rescue Eipipment 

The specific type and degree of rescue equipment Will depend upon the 
nature of the confined space with regard to accesdegress. This decision 
would take into account the exact manner in which the individual could be 
feasibly extxacted ie by the wrists, waist, straight up and the accompanying 
strain to the persons body. 

a. A body harness/belt is required when an employee is working in 
an area that, for purposes of rescue, is considered restricted and 
when any failure of ventilation could allow the build-up of toxic or 
explosive gases within the time necessary to vacate the area. 

b. A body harness is required for any vertical entry. A belt will 
usually be satisfactory for horizond entry. 

c. If the worker in the confined space is required to wear a harness, 
the rescudstand-by person shall also have a safety hamess and air 
supplied respirator immediately available. 

Conspace. pro 14 



d. Additional rescue equipment such-as tripod, block and tackle, 
lifelines: 

[l] shall be available, set-up, and in working order , before 
initial entry if needed to remove a worker from a confined 
space. 

[2] This equipment must be capable of being hand operated. 

e. Decisions to downgrade requirements for harnesses / belts attached 
to lifelines can be made by the Site Health and Safety Officer after 
space conditions have been surveyed and understood. 

H. REQUIREDPERSONNEL 

Outside / additional personnel must always be available to handle communication, 
support equipment and to provide assistance or emergency aid as necessary during a!l 
entries. The exact number of personel needed will depend on the complexity of the 
project (four or more may be necessary to support ONE entry person ). 

1. Support person 

a. All space entries require a standby person assigned to the project. 
This person's duties include maintaining communication and 
providing necessary assistance to workers inside. 

b. This individual's primary responsibilities with Class A and B 
spaces are the initiation of rescue procedures (although this person 
will never go inside the space). 

c. Support persons cannot leave a Class A or B space for any reason. 

d. Class A and B spaces require that at least two other personnel are 
in the immediate area and can be summoned without the standby 
person having to leave the area. 

e. Class C spaces only require that the person keep a general watch 
on those inside. Communication is either direct verbal or 
indirecddirect visual. 
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2. Rescue Person 

a. Class A Spaces 

Require that the rescue person be dressed to the same level of 
protection as the workers he is assigned to. He must be on station 
at the opening to the space in direct line of sight with those inside. 
This person will be on station the entire time that operations are 
being conducted. 

b. Class B Spaces 

Rescue person not needed. 

c. Class C Spaces: 

Rescue person not needed. 
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RIEDEL E N V I R 0 " T A L  TECHNOLOGIES 
CHECK LIST OF CONSIDERATIONS FOR ENTRY, 
WORKING IN AND EXITING CONFINED SPACES 

- 

1. Riedel Confmed Area Entry Permit X X 

2. Initial Atmospheric Testing for Combustibles & Oxygen X X 

3. Continuous Air Monitoring X X 

4. Pre-entry Briefing o f  Personnel X X 

5. Pre-entry Space Preparation 
IsoIate/lockout/electrid & mechanical 
Purge and continuous ventilation 
Requirements for special equipment/tools 

6. Entry procedures 
h t i a l  written plan with j ob  objectives 
Support person on station 
Rescue person station (dressed to respond) 

Safeq Equipment and clothing 
Head protection 
Heiring protection (> W B A )  
Hand protection (depending on Contaminant) 
Foot protection (depending on Contaminant) 
Body protection (depending on contaminant) 
Respiratory protection 
Safety beits with life lines 
kfe  lines, harness, retrieval pulley 
(vertical entry) 

X X 

X X 

X X 

X X 

X X 

X 0 

8. Resue  procedures developad X X 

9. Record keeping (equipment calibration, permits) X X 

x = indicates requirement 

0 = indicates determinatioa by Riedel Safety Professional 

CLASS c 

X 

X 

0 

X 

X 

0 
0 

X 

X 

0 

X 

X 
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MATERIAL % TLV * MATERIAL % TLV * 
None as d e f i n e d  by United 

S t a t e s  Department o f  Labor 

29 CFR 1915, 1 9 1 6 ,  1917 

! 
I 

UNION CARBIDE CORPORATION 
> J - .  . CARBON PRODUCTS D I V I S I O N  

I 

(Essentially similar to Form OSHA-20) 

SECTION I 
Manufacturer's Name Emergency Telephone No. 

Address(Number,Street,City,State,and ZIP Code) 

Product: Trade N a m e  and S onyms 

UNION CARBIDE CORPORATION, Carbon Products Div, (304) 744-3487 (Day or Night) 

270 Park Avenue, New York, New York 10017 - 
ACTIVATED CARBON I "Columbia" - A l y G r a d e s  

I 

SECTION 111 - PHYSICAL DATA 

BOILING POINT (OF.) N/A SPECIFIC GRAVI7v ['*0=1) 

VAPOR OENSITY (AIR-I) N/A 

PERCENT, V O L A T I U  

EVAPORATION RATE 

N/A BY VOLUME (Ut VAPOR PRESSURE (Inm Hp.) 

( -1) 

SOLUBILITY IN WATER None 

I SECT ION I 1  - HAZARDOUS INGREDIENTS i 

0.9  

N/A 

N/A 

* Current American Conference of Governmental Industrial Hygienist Limits. 

I APPEARANCE AN0 ODOR Black  o d o r l e s s  granules  I 

Continued on reverse side 



I 

SECTION v - 'HEALTH HAZARD DATA - 

- ____------ 
THRESHOLO L IMIT  VALUE 10 mg/m3 (ACGIH limit for nui-same dusts) 

.Inhalation of activated carbon dust may cause temporary respiratory irritatiQn and 
discomfort. Potential hazard of adsorbed materials on used activated carbw should 

EFFECTS O F  OVEREXPOSURE 

t 
YC EMERQENCY AND FIRST A I 0  PROCEOURES 

STAB1 LlTY 

N/A 
N/A CONDITIONS TO AVOID MAY OCCUR HA ZA R OOUS 

N/A UNSTABLE C W O I T I O N S  TO AVOIO 

STABLE x 

W I L L  NOT OCCUR 

SECTION VII - SPILL OR LEAK PROCEDURES 
STEPS TO BE TAKEN IN CASE MATERIAL IS RELEASED O R  SPILLED 

x 

Follow good housekeeping practices. -- 

r 
SECTION Vll l  - SPECIAL PROTECTION INFORMATION 

RESPIRATORY PROTECTION fspccrfy type} 
For above TLV dust concentration, wear NIOSH-approved respirator, 

N/A Special L O C A L  EXHAUST 

N/A 
VENTILATION 

ME.CHAN!CA (General) Maintain bust level below TLV Other None 
PROTECTIVE QLOVES EYE PROTECTION 

OTHER PROTECTIVE EQUIPMENT 

Recommended Safety giasses o r  goggles. 

N/A .I 

1 

W q S T E  DISPOS L. METHOO Dispose OF in approved landfill, recognizing the potentially hazardous nature 
of adsorbed materials. 

SECTION IX - SPECIAL PRECAUTIONS 
---L.PY_UL-r--.S. t -  .,. ____ 

PRECAUTIONS TO BE TAKEN IN HANOLING AN0 STORING * '  .-. 

vessels may be low in axygen level due ta adsorbinn characteristics o f c a c t i - :  
t .  r, . 

I_ - *--- _ = - -  

vated carbon. New activated -carbon - store -in closed containers indefcnitely.: . &t- 
~ 

._ , i i r - - , -  - -  I side storage keep on pallets and under tarpailins to keep container dry. Do' not --- 1 
breathe dust. 

0379-1 



Stop dischargc i t  p o s d h .  
C:rll fire cielxirtnlent. 
Avoid coiitnct with liquid. 
Isolate :ind reiiiove di~chzryxi  matcriai. 
Notify local lienlth nnd po1l:ition control agcncics. 

Fire 

Exposure 

VJater 
Pollution 

Combustible. 
Est inpish  ivith dry chcmic:iI. '.):in1 o r  c i r h o i i  t i i o \ i c l : * .  
Water niny be iiicffcctivc o i i  i a , . 
Cool tsposed containers w i i i i  water. 







,ection I 
Manufaduref's Name I Emergency Telephone Number 

ALCONOX, INC, I (212)  4 7 3 - 1 3 0 0  
Address (Number. Street. Gty. %te. and ZIP code) I Telephone Number IN Id-& 

215 PARK AVENUE SOUTH I (212) 473-1300 
I Oate Preoared 

NEW YORK, N.Y.  10003 JULY.1, 1987 1 
slallaWd-(m 

Section II - Hazardous Ingredientdldentlty Informath. 
m5er Limils 

THERE ARE NO INGREDIENTS IN ATCONOX WcH-ApPEARED ON THE 

OSHA STANDARD 29 CFR 1910 SUBPART 2. 
. .  

.. . . .  . .. : . .  
. .  . .. . .  

._ . 
. .  

. -  . .  
. . . - e  . . . .  

. .  . .  . . .  
. .  . .  

. ,  . . .  . .. . . . _ . . _ -  e .  

1 .- . .  

* I -. '. c.17, , . 
PROTECTIVE EQUIPMENT AND SELF C~NTAINED EREATHW EATZATUS, 

,* .-. -.. x - ,  ' 'I I 
u n u d  Fire and Harard. 

NONE . .  . . .  
. .  



I 

xx SLsMe 

_ .  
AVOID STRONG m S  

HaZZdC-Oecompanl ~;ocroreypduds 

N W  

section VI - Health Hazard Oata - 

Inhahth? skln? lngestiOCr7 
YES NO YES 

INHALATION OF POWDER MAY PROVE JXCALLY 1-G "Cl 

-e(4 of Enlry: 

Heahh n d  (Acute and U-fW 

MUCOUS MEMBRANES e 'INGESTION -RT 

AND/OR DIARRHEA, 
f4-C-7 No 0SA-m NO NTvl 

-d-d- . EXPOSURE MAY IRRITATE M U a U S  MEkBEAKEs- 

- 
. .  5 .. . 

NO SPECIAL 

USEFUL-NOT R E O W  I .- USEFUL-ROT REQUIRED 
ocfww PIUteUiVOadhing Or Equipmect 

W r n y T p l i C R a u i i  
NOT REQUIRED - 

NO SPECIAL PRACTICES REQUIRED 





CHRIS 
Topic: ACETONE 

DOT id no. : 1090 
CAS registry no.: 67-64-1 

OBSERVABLE CHARACTERISTICS 
F sical state: Liquid 
Color: Colorless 
Odor: Sweetish; pleasant, resembling that of mint or fruit; 

pungent; sharp, penetrating residual; ketonic, pleasant, 
non-residual 

HEALTH HAZARDS 
Personal protective equipment: Organic vapor canister or 

air-supplied m a s k ;  synthetic rubber gloves; chemical safety 
goggles or face splash shield. 

to eyes and mucous membranes; acts as an anesthetic in very 
high conzentraticns. INGESTIUN: low order of taxicity but 
very irritating to mucous membranes. SKIN: prolonged 
excessive contact causes defatting of the skin, possibly 
leadinq to dermatitis. 

remove to fresh aii- and call a physician; administer 
artificial respiration if breathing is irregular or 
stopped. INGESTION: if victim has swallowed large amounts 
ana is conscitius and not having convulsions, induce 
vomiting and get medical help promptly; no specific 
antidote known.  S K I N :  wash weli with water. EYES: f l u e h  
with water  immediately for at least 15 rnin. Consult a 
p h y s i c i an. 

Symptoms following exposure: INHALATION: vapor irritating 

Treatment of exposure: INHALATION: if victim is overcome, 

Threshold limit v a l u e :  750 ppm 
S rt tern i n h a i a t i o n  limits: 1000 ppm for 30 min. 
Tclxicity by ingestion: Grade 1; LD(58) = 5 to 15 g/kg (dog) 
Late toxicity: Not pertineht 
V a p o r  (gas) irritant characteristics: If present in high 

concentrations, vapors cause moderate irritation of the 
eyes ai- respiratory system. Effect is temporary. 

Liquid ar soiid irritant characteristics: No appreciable 
hazard. Practically harmless to the skin because it is very 
volatile and evaporates quickly from the skin. 

Odor threshold: iQQ pprn 
IDLi-1 value: 20800 gprn 

F i a s h  p ~ i n t :  4 degrees F O.C. : 0 degrees F C.C. 
Flammable limits in air: 2.6%-12.8% 
Fire extinguishing agents: Alcohol foam, dry chemical, 

Fir2 extinguishing agents NOT to be used: Water in straight 

F I R E  HAZARDS 

iczrbon dioxide 

h o s e  stream will scatter and spread fire and should not be 
ussa. 

Special hazards of combustion products: Not pertinent 
Behavior in fire: Not pertinent 
Ignition temperature: 863 degrees F 
Eiectrical hazard: Z l a s s  I, Group D 
Burning rats: 3.3 .nm/min. 
Adiabatic flame tsmoerature: Data not available 
13 ichizmetric air to fuel ratio: Data not available 
r ~ ~ r i i e  tevpei-atui-e: D a t a  not available 7 

V o l .  8 E : : D i r e s  4/38/91 





CHRIS 
Topic: ACETONE 

Liquid water interfacial. tension: Not pertinent 
Vapor (gas) specific gravity: 2.0 
Ratio of specific heats of vapor ( g a s ) :  1.127 
i ent hest of vaporization: 220 Btu/lb = 122 cal/g = 5.11 

Heat of combustion: -12,250 Btu/lb = -6808 cal/g = -285.0 X 

Heat of decomposition: Not pertinent 
Heat of solution: Nat pertinent 
Heat of polymerization: Not pertinent 
Heat of fusion: 23. 42 cal/g 
Limiting value: Data not available 
R E I D  vapor pressure: 7.25 psia 

X lO(5i J / k g  

1 0 (  5 )  J / k g  

V o 1 .  d E : - : ~ i ’ ~ e s  4/28/91 





CHRIS 
Topic: VINYL CHLORIDE 

OBSERVABLE CHARACTERISTICS 
Physical state: Liquefied compressed gas 
C o l o r :  Colorless 
Odor: Pleasant, sweet 

Personal protective equipment: Rubber gloves and shoes; 
kiEALTH HAZARDS 

gas-tight goggles; organic vapor canister or self-contained 
breathing apparatus. 

concentrations cause dizziness, anesthesia, lung 
irritation. SKIN: may cause frostbite; phenol inhibitor may 
be absorbed through skin if large amounts of liquid 
evaporate. 

31:- and keep him quiet ,and warm; call a doctor; give 
artificial respiration if breathing stops. EYES AND S K I N :  
flush with plenty of water f o r  at least 15 min. : for eyes, 
g e t  medical attention; remove contaminated clothing. 

Symptoms following exposure: INHALATION: high 

Treatment of exposure: INHALATION: remove patient to fresh 

Threshold limit value: 5 ppm 
Short tern inhalation limits: 580 ppm for 5 min. 
1~7xisity b y  ingestion: Not pcrtinent 
Late toxicity: Chronic exposure may cause liver damage. 
V a p o r  ‘ g a s  irritant characteristics: Vapors cause moderate 

irritation such that personnel will find high 
concentrations unpleasant. The effect is temporary. 

If spilled on clothing and allowed to remain, may cause 
smarting and reddening of skin. May cause frostbite. 

- .  

Liquid or solid irritant characteristics: Minimum hazard. 

3 d o r  threshold: 260 ppm 
IDLH value: Data not available 

r i a s h  point: - 1 1 0  degrees F O.C. 
clammable limits in air: 4%-26% 
7 ~ 1 - e  s:-:tinguishing agents: F G ~  small fires use dry chemical 

FIRE HAZARDS  
c. 

- .  

G3:- tzarbon  diu:-:ide. For large fires stop flow of gas. Caul 
?:<posed containers with water. 

F i r e  extinguishing agents NOT to be used: Not pertinent 
Special hazards of combustion products: Forms highly t o x i c  

combustion products such as hydrogen chloride, phosgenic, 
and carbon monoxide. 

heavier than air and may travel considerable distance to a 
source of ignition and flash back. 

Behavior in fire: Container may e:iplode in fire. Gas is 

Ignition temperature: 882 degrees F 
Electrical hazard: Class I, Group D 
Burning rate: 4.3 mm/min. 
Adiabatic flame temperature: Data not available 
Stoishiometric air to fuel ratio: 5.490 (Est. ) 
Flame temperature: Data not available 

Reactivity with water: No reaction 
Reactivity with common materials: No reaction 
Stability Juring transport: Stable 
!>Ieuti-alizzng aaents f o r  acids and caustics: Not pertinent 
Bolymerization: Polymerizes in presence of air, sunlight, 

CHEXICAL REACTIVITY 





CHRIS 
Topic: VINYL CHLORIDE 

Vapor (gas) specific gravity: 2.2 _- 
Ratio of specific heats of vapor (gas): 1.186 
Latent heat of vaporization: 160 Btu/lb = 88 cal/g = 3.7 X 

Heat of combustion: -8136 Btu/lb = -4520 cal/g = -189.1 X 

Heat of decomposition: Not pertinent 
Hea t  of solution: Not pertinent 
Heat of polymerization: -729 Btu/lb = -405 cal/g = 16.9 X 

Heat of fusion: 18.14 cal/g 
Limiting v a l u e :  Data n o t  available 
REID v a p o r  pressure: 75 psia 

10 ( 5 ) J/kg 

10! 5 )  J/kg 

1 0  ( 5 j J/kg 

Vol. 3 Expires 4/30/’31 
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CHRIS 
Topic: DICHLOROMETHANE 

Color: Colorless. 
Odor: Pleasant, aromatic; like chloroform; sweet, ethereal 

Personal protective equipment: Organic vapor canister mask, 

Symptoms following exposure: INHALATION: anesthetic 

HEALTH HAZARDS 

safety glasses, protective clothing. 

effects, nausea and drunkenness. CONTACT WITH SKIN AND 
EYES: skin irritation, irritation of eyes and nose. 

Give oxygen if needed. INGESTION: no specific antidote. 
CONTACT WITH SKIN A N D  EYES: remove contaminated clothing; 
wash skin or eyes if affected. 

Tr2atrnent of exposure: INHALATION: remove from exposure. 

Threshold limit value: 100 p p n  
abort term inhalation limits: 500 ppm for 30 min. 
~ a : * : ~ c i t , : i  b y  ingestion: Grade 2; LD(50) = 0.5 to 5 g/kg 
Late toxicity: None 
Vapor !gas) irritant characteristics: Vapors cause moderate 

irritation such that personnel will find high 
concentrations unpleasant. The effect is temporary. 

L I  spilled on clothing arid allowed to remain, may cause 
smarting and reddening of the skin. 

c 

m. 

Liquid ox- solid irritant characteristics: Minimum hazard. 
- -  

Odor threshold: 205-307 ppm 
I C L H  value: 5,000 ppm 

Flash pcint: Nut flammable under conditions likely to b e  

Flammable limits in air: 1 2 % - 1 9 %  
F i r e  extrnguisning agents: Not pertinent 
Fire extinguishing agents NOT to b e  used: Not pertinent 
3geci31 hazards of combustion products: Dissociation 

B e k 3 v i t r  in fire: Not pertinent 
i'griiticn temperature: 1184 degrees F 
E l s . c t A - L z 3 i  hazard: Not pertinent 
Zurn i r : g  ,-ite: Not pertinent 
. ~ d i ~ S ~ i t i c  flame te3peratui-e: Data not available 
=toichio,~etric air tc fuel ratio: Data not available 
I- ~ a m e  temperature: Data nat available 

H e 2 c t i v i t y  with water: No reaction 
Reactivity with common materials: No reaction 
3tabilitj' during transport: Stable 
I ~ I o u t i - . a l i = l n g  agents for acids and caustics: Not pertinent 
Polymerization: Not pertinent 
Inhibitor of polymerization: Not pertinent 
Moiar ratio (reactant to product): Data not available 
2eectti:ity group: 36 

A q u a r i c  taxicity: Not pertinent 
Waterf.2wl toxicity: Nat pertinent 
8ic.lojGrcai oxygen demand (BOD): Not pertinent 
F3od chain concentration potential: None 

Grade5  uf purity: Aerosol grade; technical grade 

FIRE H A Z A R F S  

e n c 3 ~1 n t e r e d . 

.- 

prod1;ctz gsnerated in a fire nay be irritating or toxic. 

.,. 

- 
-. 

5 HE?! I .Z A L 2 E A C '7 I V I TV 

XATEF: PnLiUTION 

32I?PING INFORMATION 





CHRIS 
T o p i c :  'JARBON DISULFIDE 

OVERVIEW 
Material name: 

Common synonyms: 

Characteristics: 

CARBON DISULFIDE 

Carbon bisulfide 

Watery liquid Colorless to yellow Rotten egg to sweet o d o r  
sinks in water. Flammable, irritating vapor is produced. 

Avoid contact with liquid and vapor. Keep people away. 
Wear goggles, self-contained breathing apparatus and rubber 
o v e r c l  o t h ing 
< including gloves). 
Shut o f f  ignition sour.ces and call fire department. 

Stay upwind and use water spray to "knock down" vapor. 
iselate and rernove discharged material. 
X c t i f y  i o c a i  health a n d  pollution c o n t r o l  agencies. 

P '  

0 rrnergency actions: 

C .  Z r l j j j  , - J ie tzk,ar~e  if p u s s i b  Le. 

T 

F i r e :  
F L A M M A B L E. 
Fl i i skbac ' r ,  .along vapor trail rnay occur. 
V a p o r  rnay e x p l o d e  if ignited in an enclosed area. 
Wear g o g g l e s ,  self-contained breathing apparatus, and 
rubber CI v e r c 1 o t h i ng 
( ; . i c l u d i n q  gloves). 
I.. - . - + i n g u i s h  with )d ry  chemical or carbon dioxide. 
is'3tsr a n d  foam may be ineffective on fire. 
C o o l  e : < p o s e d  containers with water. 

E 2,: 2 7: i' IJ r e : 
LALL F O R  MEDICAL AID. 
VAF'CS 
~ ~ ~ i t a t i f i ~  t3 e y e s ,  nose and throat. 
If in. ' . .aLed,  will cause nausea, vomiting, difficult 

I i. ri Y 3 1 E u s n es s . 
T i  bz2athing h a s  stopped, give artificial respiration. 
If 5 r e . a t h i n r J  i s  difficult, give oxygen. 
LIQlJI'j 
ldil: A burn skin and eyes. 
'-r a r m 2  ~1; if sw a1 1 owed. 
F:en?ove contaminated clothing and shoes. 
F l u s h  affected areas with plenty of water. 

W e i t 2 L T .  

IF S W A L L O W E D  and victim is CONSCIOUS, have victim drink 
w 3  Czr 
ar ?i:k and have victim induce vomiting. 
IF 5'4.4LLUWED and tJictim is U N C O N S C I O U S  OR HAVING 
CONVULSIONS, do nothing except keep victim warm. 

I 

r . L I  

- ._ - 

- -  -.-*3t:-ilnCi, or loss of 

I .  ' 4 , : ' ; s  :-a :,-esh a i r .  

IF 1;i  E""' : c 3 ,  h o l d  syelias open and flush with plenty of 

Water pollution: 
K A ~ F L ~ L  T e  AGUATIC LIFZ IN V E R Y  LOW CONCENTRATIONS. 
May be ,dtar ,gerous if it enters water intakes. 
N o t i f y  local health and wildlife officials. 
N o t i l y  .~cerators of nearby water intakes. 

';ol. 8 C:<pires 4/28/71 





CHRIS 
Topic: CARBON DISULFIDE 

irritation such that personnel will find high 
concentrations unplesant. The effect is temporary. 

Liquid or solid irritant characteristics: Causes smarting 
of the skin and first-degree burns on short exposure and 
may cause secondary burns on long exposure. 

Odor threshold: 0.21 ppm 
IDLH value: 500 ppm 

Flash point: -22 degrees F C.C. 
Flamrr3bl.P limits in air: l . 3 % - 5 0 %  

Fire sxtinguishing agents NOT to be used: Water and foam 
nay be ineffective on fire. 

Special hazards of combustion products: Toxic gases are 
'J sn E;i- at ed ; we 3 i- se 1 f - c CJ n t a i n ed b r e a t h in g a p p a r 3 t us. 

Behavior in fire: Not pertinent 
ignltlon temperature: 212 degrees F 
Electrical. hazard: Contact of the liquid or vapor with the 

FIRE HAZARDS 

?. r i l e  : extinguishing agents: Dry chemical, carbon dioxide 

7 , .  

s u r f a c e  of a lighted electric l i g h t  bulb could result in 
i g ri i +_ i CI n . 

Eurning rate: 2.7 mm/min. 
Adiabatic flame temperature: Pata not available 
Stoichiometric air to fuel ratio: Data not available 
Flame ternperature: Data not available 

naac:i*,rity with water: No reaction 
n e a c t i v i t y  with ,common materials: No reaction 
Stability during transport: Stable 
Ne\Jtrali=ing agents for acids and caustics: Not pertinent 
Polynerization: Not pertinent 
Inhihitor of polymerization: Not pertinent 
I l o l 3 r  ratio (reactant to product): Data not available 
~eastivity group: 38 

'4 A T?  R 7 2 LLUT I ON 
. A q g ; l t i c  to:-:icity: 35 p p m / 4 8  hr/mosquito fish/Tlrn/fresh 

Y 3 t e r i i ? w l  tclxicity: Data not available 
Bicicgizal oxygen demand ( S O D ) :  Data not available 
Food =hain concentration potential: None 

Grades a ~ f  purity: Commercial; technical; USF.' 
Storzise temperature: Ambient 
I n e r t  3tmosphere: Inerted 
?T=nti: ig : Pressure-vacuum 

HAZARD CLASSIFICATIONS 
Code of federal regulations: Flammable liquid 

NP.5 FAZARD RATING FOR BULK WATER TRANSPORTATION: 

S ' r l E E I CAL  REACTIVITY 
3 

7 

m 

W 3 t S L -  

Si-! IF PING INFORMATION 

Categcry Rating 
F . i  - . -, Y... ......................... 4, 
i-ierlth 

' J a p c r  Irritant. . . . . . . . . . . . . . . .  2 
Liquid or Solid IrrFtant.. . . . .  2 
?oisons.. ..................... 3 

Wster PzliutiJn 
312man Toxicity.. . . . . . . . . . . . . . .  1 





CHRIS 
Topic: 1,l-DICHLOROETHANE 

OVERVIEW 
Material nam.e: ' 

Common synonyms: 
1, 1-DICHLOROETHANE 

Ethylidene chloride 
Ethylidene dichloride 
C h i o r in at ed h ydr oc h 1 o r i c 
ether 

Characteristics: 
Oily liquid Colorless Chloroform like ethereal 
Sinks and mixes with water. 

Wear goggles, self-contained breathing apparatus, and 
rubber overclothing (including gloves). 
= t o p  d i s c h a r g e  if possili?. K e e p  people away. 
= h u t  off ignition sources and call fire department. 
A v ~ i d  c o n t a c t  with liquid. 
Iso1.ate a n d  remove discharged material. 
N o t i f y  local health and pc-llllition control agencies. 

Fl - .mmable .  
FOISONOUS GAS MAY BE PHGDUCED IN FIRE QH WHEN HEATED. 
CrJntainers ma;. explode in fire. 
We21 goggles 2nd self-contained breathing apparatus. 
~;:tinguisn with alcohol foam, carbon dioxide, or dry 
c:?em1sal. 
'dater may be ineffective c7n fire. 

C A L L  FOR MZDICAL AII?. 
LIQUID 
I c 

F1czh affested areas w i t h  plenty of water. 
A,- I?; EYES, hold eyelids open and flush with plenty of 
water. 
-.? SWALLOWED and v i c t i m  is CONSCIOUS have victim drink 
w a t s r  31- milk 
3r-d induce vo.niting. 

Dangerous to aquatic life i n  high concentrations. 
M z Y  b e  dangerous if it er:ters water intakes. 
Nctify local health and wildlife officials. 
Notify operators of nezirby water intakes. 

Emergency actions: 

,.. 
" 

" .  r l L - Q  : 

- 

- t : : ~ ? a = u r e :  

- swallowed may cause nausea, vomiting and faintness. 
T --.itating . - Y  to skin and eyes. 

- 7 -  

T C  

'dater pollution: 

',PCr-, -- 
X L Z Y ' L . ~ = L  TO DISCHARGE 

Issue warning-high flammability. Restrict access. Chemical 
and physical treatment. 

LA BEL 
Ca tegc r y :  N o n e  
c l a s s :  ?Ict_ ?prtir.+rlt 

CHEMICAL DESIGNATIONS 
CG =ompstibiiity class: Halogenated hydrocarbon 
FCJrvul a : 
IMO.~L" designation: Not listed 
DOT id no.: 2262 

Z ; 2 ! I.I 4 ) C1( 2 ) 

S X S  y e g i z t y y  no. : 75-34-3  
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CHRIS 
Topic: 1,l-DICHLOROETHANE 

Electrical hazard: Data not available 
Burning rate: Data not available 
Adiabatic flame temperature: Data not available 
Stoichiometric air to fuel ratio: Data not available 
Flame tempersture: Data not available 

Reactivity with water: No reaction 
Reactivity with common materials: Data not available 
Stabiiity during transport: Data not available 
Neutralizing agents for acids and caustics: Data not 

Pgiymerization: Data not available 
Inhibitor of polymerization: Data not available 
Molar ratio (reactant to product): Data not available 
Fteac'ivity g r o u p :  LC' 

Aquatic toxicity: TLm (Marine pinperch) 250 to 275 mng, ' l  

CHEMICAL REACTIVITY 

available 

C r  

WATEE ?OLLUTION 

24-hour TLm Ejrine s h r i m p :  320 mg/l 24-hour TLm ?inperch: 
i58 mg/l 

Watsrfcrwl toxicity: Data n o t  available 
Biological oxygen demand (BOD): Percent, 0.05 g/g for 18 

days Percent, a.002 g/g for 5 days 
Fnod  c h a i n  Concentration potential: Data not available 

Gr-stcie~ of purity: Data not available 
Storage temperature: C o o l  
I n e r t  at:aosphere: Data not available 
Venf- ir .g  : Data not available 

Code of federal regulations: Not listed 
N A S  hazard rating for bulk water transportation: Not listed 

SI-IIFPING INFORMATION 

H A Z  A R P CLASS I F I C AT I ONS 

NFPA 3 A Z A R D  CLASSIFICATION: 
Category Classification 

Health Hszard (Blue) . . . . . . . . . . . .  2 
r 12~malility (Red!. . . . . . . . . . . . . .  3 
3 E 3 c t i v i t 7 !Yellow) . . . . . . . . . . . . .  0 

P!-~y~ical state st 15 degrees T. and 1 ATM: Liquid 
Molacular weight: 98.97 
B o i l i n g  ?oint at 1 ATE: 135.14 degrees F = 57.3 degrees C = 

228 .  5 de8;reec K 
rree=ing ?oint: -143.32 degrees F = -97.4 degrees C = 

175.75 degrees K 
' J ; r t ~ , = a 1  temperature: 532.7 d e g r e e s  F = 261.5 degrees c = 

534.65 degrees K 
C i i t i z 3 1  prescure: 734.8 psia = 50 atm = 5.065 MN/m(2) 

Liquid surface tension: 24.75 dynes/cm = 0.02475 N/m at 20 

LiqLL(5 water interfacial tension: Data not available 
Vapsr ( g a s )  s p e c i f L C  gravity: 3.42 
~ a t ~ ' :  of specific heats of vapor (gas): 1.136 at 20 degrees 

Latent heat of vaporization: 121.6 Btu/lb = 73.1 cal/g = 

- -  
? H Y S I L ' A L  A N D  C H E M I C A L  PROPEETIES 

I 

c xcecific gravity: l.1?4 at 20 degrees C 

.~+r-l?~ps '= - 

? 

z 1.53 decrees F! 
2.86 :i 10(5! J/kg 





CHRIS 
Topic: CARBON TETRACXLORIDE 

OVERVIEW 
Material name: 

Common synonyms: 
CARBON TETRACHLORIDE 

C a r b o n  Tet 
Tetrachloromethane 
Benzinoform 
Necatorina 
Perchloromethane 

Watery liquid Colorless Sweet odor 
Sinks in water. Poisonous vapor is produced. 

Avoid contact with liquid and vapor. Keep people away. 

S t o p  discharge if possible. 
S t 3 y  u z w i n d  and use water spray to "knock down" vapor. 
Nct-ify l o c a l  health ,and pollution control agencies. 

r ~ 1 - e :  

51 o t f 1 a rnm a b 1 e. 
POISONOUS A N D  IEHITATING GASES ARE PRODUCED WHEN HEATED. 
Wear g o g g l e s  and self -contained breathing apparatus. 

CALL FCR YE2ICAL AI5. 
VP.?OR 

Characteristics: 

EmerGer:cy actions: 

'de- -1 .c g o g g l z s  and self-contained breathing apparatus. 

P .  

P c :< rl ,a c IJ 1- 5 : r 

FGI'SGI.IC3US IF INHALED. 
Irr>t3tinq t o  eyes 
Move to fresh air. 
If breathing has stopped, give artificial respiration. 
If breathing is difficult, give oxygen. 
T,IzIJIJ 
Pr3IISCNOUS I F  SWALLOWED. 
Irritating to skin and eyes. 
RFPCIVU contaminated clctthing and shoes. 
FLzsr. aifecteci areas with plenty of water. 
17 IN EYES. hold eyelids open and flush with plenty of 
w a t s r .  
IF SiJb.LLDWE9 and victim is CONSCIOUS, have victim drink 
water 
or ?lit.. 3nd have victim induce vomiting. 
I F  SWALLCWZD and v i c t i n  i3 UNCONSCIOUS OH HAVING 
ZONVULSIONS, do nothing except keep victim warm. 

Eff5rt .af low concentrations an aquatic life is unknown. 
May De dangerous if it enters water intakes. 
f.IoC-ify 10~31 health and pollution control officials. 
N o t i f y  operators of nearby water intakes. 

Water pollutior,: 

RES?T?ISE Ti3 91SC'AARGE 

LABEL 
T q c l i @  --- w a r n i n g -  zoir-lon Restrict access Should be removed 

Category : None 
C l a s s :  N o t  pertinent 

Zii  E?! I C' A L D E3 I GNAT I m23MS 
CG compatikility clazs : Halogenated hydrocarbon 
P ormuia: C Z 1  i 4 )  - 



c . l ~ p i c :  S A R B O N  TETRACHLORIDE 



CHRIS 
Topic: CARBON TETRACHLORIDE 

Polymerization: Not pertinent 
Inhibitor of.polymerization: Not pertinent 
M o l a r  ratio (reactant to product): Data not available 
Reactivity group: 36 

Aquatic toxicity: Data not available 
W a t e r f o w l  toxicity: Data not available 
Biological oxygen demand (BOD): None 
Food chain concentration potential: None 

Grades of purity: Commercial; technical; USP 
~torztge temperature: Ambient 
Inert atmosphere: No requirement 
Venting: ?ressure-vacuum 

Code of federal regulations: ORM-A 

WATER POLLUTION 

SHIPFING INFORMATION 

P 

H A Z A E  D C L A S S  IF1 CATIONS 

H A S  HAZAPD RATING FOR auLx WATER TRANSPORTATION: 
Category Rating 

- .  ? i r e . .  .......................... 8 
Health 

Vapor Irritant . . . . . . . . . . . . . . . .  7 
Liquid or Solid Irritant . . . . . .  1 
P o l s o n s  ....................... 4 

Ei?lrr:an Toxicity.. . . . . . . . . . . . . . .  2 
Aquatic Toxicity . . . . . . . . . . . . . .  2 
AeEthetic E f f e c t  . . . . . . . . . . . . . .  2 

O t h e r  Chemicals.. . . . . . . . . . . . . .  1 
‘ d a t s r  ......................... 0 
Self Resction. . . . . . . . . . . . . . . . .  0 

‘43te;C ?cJllutior, 

EP 3,If_ i ,/ i t 2‘ 

NF?A 3 A Z A R D  ,ZLASSIFICATION : 
” 9  C a t e g o r v-~assification 

Health Hazard (Blur) . . . . . . . . . . . .  3 
.--3rn~ability (Red). . . . . . . . . . . . . .  0 
Reactivity ! Y e l l o w ? .  . . . . . . . . . . . .  rd 
- 7  

F H Y S I C A L  AND CHEMICAL PROPERTIES 
F h y r l i - a l  s t a t e  at 15 degrees C. a n d  1 ATM: Liquid 
Mclesul3r weight: 152.83  
Boiling point at 1 A T M :  170 degrees F = 76.5 degrees C = 

Freezing point: -9.4 degrees F = -23.0 degrees C = 250.2 
345.7 degrees K 

deqrees K 

ldegrees K 

( - - ’  - *  - i ~ l i . c i l  ’ temperature: 541 degrees F = 283 degrees C = 556 

Critical pressure: 660 psia = 45 atm = 4 . 6  MN/m(2) 
Specific gravity: 1.59 at 20 degrees C (liquid) 
L i t q i ~ i c i  surface tension: 27.21 dynes/cm = 0.027 N/m at 20 

L i q u i d  water interfacial tension: 45.0 dyneslcm = 0.045 N/m 

Vapcr ( g a s )  specific gravity: 5.3 
!?at:.: of s p e c i f i c  heats of vapor ! g a s ) :  1.111 
L2ter.t heat of vaporization: 84.2 Btu/lb = 46.8  cal/g = 

deeqrees (2 

3t 2121 degrees C 

X 1 8 ( 5 )  J/kg ; q c  ,a - .  _ . d _  



Topic: C A R B O N  TETRACHLORIDE 
CHR IS 

Heat 2f combustion: Not pertinent 
tieat laf decomposxtion: Not pertinent 
Hea t  o f  solutlon: Not pertinent 
Heat of polymerization: Not pertinent 
Heat of f u s i o n :  5 . @ 9  cal/y 
Limiting value:  Data n o t  a v 3 i l i i b l e  
R E I D  v 3 p o r  prescure: 3.8  psi^ 



CHRIS 
T o p i c :  VINYLIDENE CHLORIDE 

. .  
OVERVIEW 
Material name: 

Common synonyms: 
VINYLIDENE CHLORIDE 

1, 1-Dichloroethylene 
unsym - Dichloroe t hy lene 

Watery liquid Colorless Sweet odor 
Sinks in water. Flammable, irritating vapor is produced. 
Boiling point is 89 degrees F. 

Avoid contact with liquid and vapor. Keep people away. 
Wear goggles, self-contained breathing apparatus, and 
rubher overclothing (including gloves). 
Shu t  a f f  ignition sources and call fire department. 
Stop discharge if possible. 
Stay :Jpwind and use water spray to “knock down” vapor. 
Efiacuate area in case of large discharge. 
Isolate and remove discharGed material. 
Notify local health and pollution control agencies. 

FLAMMABLE. 
P5139NGUS GAS IS PRODUCED IN FIRE. 
Containers may explode in fire. 
Fiashback along vapor trail may occur. 
V3por may explode if ignited in an enclosed area. 
Wear self-contained breathing apparatus. 
C o m b a t  fires from safe distance or protected location. 
ExtinGuish with dry chemical, foam, or carbon dioxide. 
Cool exposed containers with water. 

E : - : ? : s ~ r e :  
CALL FOF: MEDICAL AID. 
VA.FQ3 
Irritating to eyes, nose, and throat. 
If Anhaled, will cause dizziness or difficult breathing. 
Mcve to fresh air. 
If breathing has stopped, g i v e  artificial respiration. 
If breathing is difficult, give oxygen. 
LIGUID 
Will burn skin and eyes. 
HarTful if swallowed. 
Remove contaminated clothing and shoes. 
Fiush affected a r e a s  with plenty of water. 
IF IN EYES, hold eyelids open and flush with plenty of 
watsr. 
IF SWALLOWED and victim is CONSCIOUS, have victim drink 
w a t s s r  
or milk. 

Efzert ,c~f low concentrations on aquatic life is unknown. 
Hay be dangerous if it enters water intakes. 
N o t i f y  local health and wildlife officials. 
Notify operators of nearby water intakes. 

Characteristics: 

Emergency actions: 

Fire: 

Water pollution: 

RESFOXGE Ti3 DISCHARGE 
Issue  warning-high flammability Evacuate area. 

Vol. 8 Expires 4/38/91 





CHRIS 
Topic: VINYLIDENE CHLORIDE 

Electrical hazard: Not pertinent 
Burning rate: 2 . 7  mm/min. 
Adiabatic flame temperature: Data not available 
Stoichiometric air to fuel ratio: Data not available 
Flame temperature: Data not available 

Reactivity with water: No reaction 
Reactivity with common materials: Copper and aluminum can 

Stability during transport: Stable 
Neutralizing agents for acids and caustics: Not pertinent 
Polymerization: Can occur if exposed to sunlight, air, 

Inhibitor of polymerization: 200 ppm methyl ether of 

Molar ratio (reactant to product): Data not available 
Reactivity group: 35 

Aquatic toxicity: Data not available 
Waterfowl toxicity: Data not available 
Biological oxygen demand (BOD): Data not available 
Food chain concentration potential: None 

Grades of purity: 99% 
Storage temperature: Ambient 
Inert atmosphere: Padded 
Venting : Pressure-vacuum 

HAZARD CLASSIFICATIONS 
Code of federal regulations: Flammable liquid 

NAS !iAZARD R A T I N G  FOR BULK WATE!? TRANSPORTATION: 

CHEMICAL REACTIVITY 

cause polymerization. 

copper, aluminum, heat. 

hydroquinone; Q. 6-0. €3:; phenol 

WATER POLLUTION 

SHIPPING INFORMATION 

Category Rating 
Fire ............................ 3 
Health 

Vapor Irritant.. . . . . . . . . . . . . . .  2 
L i q u i d  or Solid irritant.. . . . .  2 
r’oisc,-ls.. ..................... 3 

Iiuman Toxicity . . . . . . . . . . . . . . . .  0 
Aquatic Toxicity . . . . . . . . . . . . . .  2 
Aesthetic Effect. . . . . . . . . . . . . .  2 

Other Chemicals...... . . . . . . . . .  2 
Water ......................... 0 
Self Reaction . . . . . . . . . . . . . . . . .  3 

Water Pollution 

Reactivity 

NFPA HAZARD CLASSIFICATION: 
Category Classification 

Xealth Hazard (Blue).. . . . . . . . . . .  1 
Flammability (Red)..... . . . . . . . . .  4 
Resctivity (Yellow) . . . . . . . . . . . . .  2 

PHYSICAL AND CHEMICAL PROPERTIES 
Physi.-al state at 15 degrees C. and 1 ATM: Liquid 
Molecular weight: 96.95 
Boiling point at 1 ATM: 88.9 degrees F = 31.6 degrees C = 

384.S deGreP= i( 
Freezing point: -187.6 degrees F = 122.0 degrees C = 151.2 

Vr21. e Expires 4/38/91 



CHRIS 
Topic: VIXYLIDENE CHLORIDE 

_- degrees K 
Critical temperature: Not pertinent 
Critical pressure: Not pertinent 
Specific gravity: 1.21 at 20 degrees i= (liquid) 
Liquid surface tension: 24 dynes/cm = 8.d24 N / m  at 15 

LiqlJia' water interfacial tension: 57 d . j n c s / c m  = 0.037 N / m  

V a p r J r  g a s )  specific gravity: 3.5 
Ratio of specific h e a t s  of v a p e i  (gas) : 2a ta  not available 
Latent heat of vaporization: 1LQ Btuilt = 72 cal/g = 3.a X 

Heat of combustion: -4860 BtuilL = -27'00 cal/g = -113.0 X 

.~1?2f :t aecoaposition: Not p e r r i ; ~ s : . =  
Heat ~f solution: Not pertinent 
He3t  ~f pnlymerization: -333 E t . i / l t  = -18f c a l / g  = - 7 . 7 5  X 

He3c of fusion: Data not avaiL2Lls 
L i r n i t i R q  value: Data not a v a i l s . r ; . i e  
F ( E I 2  Japor pressure: 18.3 psia 

degrees C 

it 22.7 degrees C 

10(5) J/kg 

18(5) J/kg .. 

i a c 5 )  J/ka 



CHRIS 
Topic: 1,2-DICHLOROETHYLENE 

OVERVIEW 
Material name: 

Common synonyms: 
1,~-DICHLO~OETHYLENE 

Acetylene dichloride 
sym-dichloroethylene 
Dioform 
cis-1, 2-dichloroethylene 
t r ans - 1, 2 - d i c h 1 or oe t h y 1 ene 

Liquid Colorless Sweet pleasant odor 
Sinks in water. Flammable, irritating vapor is produced. 

Wear goggles and self-contained breathing apparatus. 
Shut off ignition sources. Call fire department. 
Stop discharge if possible. Keep people away. 
Isolate and remove discharged material. 
Notify local health and pollution control agencies. 

FLAMMABLE. 
POISONOUS GASES MAY BE PRODUCED IN FIRE. 
Containers may explode in fire. 
Flashback along vapor trail may occur. 
Vapor may explode if ignited in an enclosed area. 
Extinguish with dry chemicals, foam or carbon dioxide. 
Water may be ineffective on fire. 
C ~ o l  exposed containers with water. 

Exposfire: 
Call for medical aid. 
VA?OR 
If inhaled will cause dizziness, nausea, vomiting, or 
d i f f  i cu 1 t br e a t h 1 ng . 
Move victim to fresh air. 
If breathing has stopped, give artificial respiration. 
If Srsathing is difficult, give oxygen. 
LIQljID 
H a r m f u l  if swallowed. 
IF SWALLOWED and victim is CONSCIOUS, have victim drink 
water 
or milk. 

Effect of low concentrations on aquatic life is unknown. 
Nay be dangerous if it enters water intakes. 
Notify local health and wildlife officials. 
Notify operators of nearby water intakes. 

Characteristics: 

Emergency actions: 

Fire: 

Water pollution: 

RESPONSE TO DISCHARGE 
Issue warning-high flammability Restrict access Evacuate 

area Should be removed Chemical and physical treatment 
LABEL 
Category : Flammable liquid 
Class: 3 

CHEMICAL DESIGNATIONS 
CG compatibility c l a s s :  Not listed 
Formula: ClCH = CHCl 
IMC/ I JN designation: 3.2/115@ 

vel. 8 E:cpires 4/38/91 



CHRIS 
r.. ~ O P ~ C :  1,2-DICHLOROETHYLENE 

DOT id n u . :  1150 
CAS r e g i s t r y  no.: 540-59-(6 

P h y s i c a l  s t a t e :  L i q u i d  
Colo i - :  C o l o r l e s s  
O d o r :  E t h e r e a l ,  s l i g h t l y  a c r i d ;  p l e a s a n t ,  chloroform-like 

P e r s o n a l  p r o t e c t i v e  e q u i p m e n t :  R u b b e r  g i o v e s :  s a f e t y  

OBSERVABLE CHARACTERISTICS 

HEALTH HAZARDS 

g o g g l e s ;  a i r  s u p p l y  mask ai- self- c o n t a i n e d  b r e a t h i n g  
a p p a r a t u s .  

v o m i t i n g ,  w e a k n e s s ,  t r e m o r ,  e p i g a s t r i c  cramps, c e n t r a l  
n e r v o u s  d e p r e s s i o n .  C o n t a c t  w i t h  liquid causes i r r i t a t i o n  
o f  e y e s  a n d  ( o n  p r o l o n g e d  i c o n t a c t )  s : ~ i n .  ingestion c a u s e s  
z i i y h t  d e p r e s s i o n  t o  deep 1-13~- 

e x p o s u r e ;  i f  b r e a t h i n g  13 ,difficult, g i ~ . t e  o x y g e n ;  i f  v i c t i m  
is  n o t  b r e a t h i n g ,  g i v e  a r t i f i c i - . i  r e s p i r a t i o n ,  p r e f e r a b l y  
m o u t h - t o - m o u t h ;  g i v e  o x y g e n  when b r e a t h i n g  LS r e s u m e d :  call 
.a p h y s i c i a n .  EYES: f l u s h  w i t h  wzt;.r flur at l e a s t  15 rnin. 
S K I N :  wash w e l l  w i t h  s o a p  and w a t e r .  INGESTION: g i v e  
g a s t r i c  l a v a g e  a n d  c a t h a r t i c s .  

Symptoms f o l l o w i n g  e x p o s u r e :  Inhalation c a u s e s  n a u s e a ,  

T r e z t , n e n t  o f  e x p o s u r e :  INHALATION: remo-i? from f u r t h e r  

T k r s s h o l d  l i m i t  v a l u e :  200 p p n  
S h o r t  t e r m  i n h a l a t i o n  l i m i t s :  D a t a  ns>t  a v a i l a b l e  
T o : < i c : t y  b y  i n g e s t i o n :  G r a d e  2 ;  -3i3i. L3i58) = 778 my/kg 

L a t e  t c x i c i t y :  F r o d u c e s  l i v e r  and : < ~ ~ I - I P ! J  i n j u r y  i n  

Vapor ( g a s )  i r r i t a n t  c h a r a c t e r l r t i c s :  Lid t i; o t a v a  11 a t  1 e 
L i q l J i I i  or s o l i d  i r r i t a n t  c h a r z i r t e r i s t i c z  : usta r.ot 

Cldoi- t h r e s h o l d :  Data not avaiizolr 
TiJL3 v a l u e :  4 ,000 ppm 

,-lash p g j i n t :  37 d e g r e e s  F C . C .  
F l a i n m z b i s  l i m i t s  i n  a i r :  3. ?:<-lZ. 5% 
.c i r . 2 2  e x t i n g u i s h i n g  agents: Dim;! > z k : ? - n i c z i ,  f Qam, c a r b o n  

F i r e  e x t i n g u i s h i n g  a g e n t s  NOT St? i l s e d :  'darer may b e  

: 2 p e c i z L  n a z a r d s  of  c o m b u s t i o n  p r o d u c t s  : ,?hasgene a n d  

a e h . i v l ~ > i -  i n  f i r e !  Vapor  is  h e a v i e r  t h a n  I l i -  and .nay t i - s v e l  

.: L- a t j 

e x p e r i m e n t a l  a n i m a l s  

.. 
a v a i l a b l e  

--r- 
!- -nr. : 'AZARGS 
* 

- .  

,j 1 c3 :i i d e  

i n e i f  e c t i v e .  

h y d r o g e n  c h l o r i d e  f u m e s  vay  f o r m  i n  fires. 

3 x ~ n s i d e r a b l e  d i s t a n c e  to 2 s o u r c e  - ~ f  i g n i t i o n  and fiash 
h a c k .  

,- 

i g n i t i o n  t e m p e r a t u r e :  860 d e g r e e s  F 
, l e c t r i c a l  h a z a r d :  Data r i o t  a v o i l a b l l e  
i3urrLlir;g rate: 2 .  6 rnm/min. 
Adi- , ' ; .at- ic  flame t e m p e r a t u r e :  D Z I L ~  r l ~ t  a l ~ ~ + i l a h l e  
S t c i c h i , 3 m e t r i c  air t o  f u e l  ratio: :).at3 . 2 r ~ r _  a v a i l a t l e  
F la ice  t + m p e r a t u r e :  Data  n u t  a v s i - a k , l e  

R e a c t i v i t y  w i t h  water :  No r e a r t i e r i  
R e a c t i v i t y  w i t h  common m a t e r i a i s :  iJo L - S ~ C T . L Q C  

5 t s L i : i t : i  t du r ing  t r a n s p o r t :  S t a t i e  

P 

CHEMICAL REACTIVITY 



L n m A a  
Topic: 1,2-DICHLOROETHYLENE 

Neutralizing agents f o r  acids and caustics: Not pertinent 
Polymerization: ,will not occur under ordinary-conditions of 

Inhibitor of polymerization: None used 
Malar ratio (reactant to product): Data not available 
Reactivity group: Data not available 

Aquatic toxicity: Data not available 
Waterfowl toxicity: Data not available 
Biological oxygen demand (BOD): Data not available 
Food chain concentration potential: None 

Grades of purity: Commercial 
Storage temperature: Ambient 
Inert atmosphere: No requirement 
Venting: Pressure-vacuum 

Code of federal regulations: Flammable liquid 
NAS hazard rating for bulk water transportation: Not listed 

shipment.' The reaction is not vigorous. 

WATER POLLUTION 

SHIPPING INFORMATION 

HAZARD CLASSIFICATIONS 

NFPA HAZARD CLASSIFICATION: 
Category Classification 

Health Hazard !Blue). ........... 2 
Flammability (Red)............. . 3 
Reactivity (Yellow)...... . . . . . . .  2 

PHYSICAL AND CHEMICAL PROPERTIES 
Physical state at 15 degrees C. and 1 ATM: Liquid 
Molecular weight: 97.0 
Boiling point at 1 ATM: cis: 140 degrees F = 60 degrees C = 

333 degrees K trans: 118 degrees F = 48 degrees rJ = 321 
deqrees K 

degrees K trans: -58 degrees F = -50 degrees C = 223 
degrees K 

Freezing point: cis: -114 degrees F = -81 degrees C = 192 

Critical temperature: Not pertinent 
Critical pressure: Not pertinent 
Specific gravity: 1.27 at 2 5  degrees C (liquid) 
Liquid surface tension: 24 dynes/cm = 0.024 N/m at 20 

degrees C: 
Liquid water interfacial tension: (est.) 30 dyneslcm = 

0.020 N/m at 20 degrees C 
Vapor !gas) specific gravity: 3.34 
Ratio o f  specific heats of vapor (gas): 1.1468 
Latent heat of vaporization: 130 Btu/lb = 72 cal/g = 3.0 X 

Heat of combustion: -4,847.2 Btu/lb = -2,692.9 cal/g = 

Heat of decomposition: Not pertinent 
Heat of solution: Not pertinent 
Heat of polymerization: Not pertinent 
Heat of f u s i o n :  Data not available 
Limiting value: Data not available 
REID vapor pressure: Data not available 

18(5) J/kg 

-112.67 X 10(5) J/kg 



T o p i c :  TRICHLOROETHYLENE 

OVERVIEW 
Material name: I - 

Common synonyms: 
TRICHLOROETHYLENE 

T 1- i c h 1 o 1- o e t h y 1 e ne 
Triclene; Algylen 
C h 1 o r y le n 
Gemalyrne 
Trethylene 
Trichioran; Trilene 

Watery liquid Colorless Sweet o d o r  
Sinks in water. Irritating vapor  is p r o d u c e d .  

S t o p  discharge if possible. i . :eep ge ' - . p l r  ~ w z y .  
Avoid contact with liquid and v a p o r .  
Call fire department. 
Isoiate and remove discharged materiai. 
N o t i f y  local health and pollutlcn z n n t r o l  agencies. 

Corn bus ti ble. 
POISFNOUS GASES ARE P R O D U C E D  IN F I R E .  
Wear joggles and self -containec! b r e a t h i n 2  a p p a r a t u s .  
E:.:tinyiJi=h with dry chemical, r=ai-bon d i o x i d e ,  or f cram. 

E x p o s u r e :  
CALL F O E  XEDXCAL AID. 
V k T L i ;  
Irritating to eyes, nose a n d  t;-i:i:p2?.. 

I f  inhaled, will cause nau,ceS,  v c m l t l n g ,  ,rlifficult 
b 1-e it h i n g  , 
or lass  of consciousness. 
Move %a frush air. 
If breathing has stopped, g i v e  s r t i 5 i s i 3 1  r e s p i r a t i o n .  
I f  b r e a t n i n g  is difficult, g i r i e  

I r r i t a t i n g  to skin and eyes. 
I f  swallcrwed, w i l l  cause naSJse3. v o ~ i t i r : ~ .  dif f ~ c u l t  
breathing, 
or loss of consciousness. 
Remove contaminated clothing ar:i :hoes. 
Flush affected a r e a s  with p l e n t y  ILf water .  
IF IN EYES, hold eyelids o p e n  a n d  f l u s h  with plenty of 
W3tSi-. 
IF 3biALLOWED and victim is CS:.I~I::LL!~, have v i c t i m  drini;. 
water 
or milk and h a v e  victim induce vcviting. 
IF S'dALLOWED and victim is U N C O N S C I C U S  O H  S A V I N G  U i 3 N -  
V U L C ' Z O N S ,  do nothing except keep v i c t i m  w a i - m .  

E f i e r l t  of low concentrations an a q ~ , ; i t i c  iife 1s ilnkriuwn. 
Nay be dangerous if it enters water i n t a k e s .  
Notify local health and wildliLe 31fir31313. 
N o t i f y  aperators of nearby water i n t - a k e s .  

Characteristics: 

Zmergency actions: 

Fire: 

L Q'd 2 1; 

Water pollution: 

RESFGNSE 'TO D I S C i l A E G E  
S h o u l d  be pemoved Chenical and p h y s l c a i  t r e 3 t m e r l t  



CHRIS 
Topic: TRICHLOROETHYLENE 

LABEL 
Category: None ' 

Class: Not pertinent 
CHEMICAL DESIGNATIONS 
CG compatibility class: Halogenated hydrocarbon 
Formula: CHCl=CC1(2) 
IMO/UN designation: 9.0/1710 
DOT id no.: 1710 
CAS registry no.: 79-01-6 

OBSERVABLE CHARACTERISTICS 
Physical state: Liquid 
Color: Colorless 
Odor: Chloroform-like; ethereal 

Personal protective equipment: Organic vapor-acid gas 
HEALTH HAZARDS 

canister; self-contained breathing apparatus for 
emergencies; neoprene or vinyl gloves; chemical safety 
goggles; face-shield; neoprene safety shoes; neoprene suit 
or apron for splash protection. 

from irritation of the nose and throat to nausea, an 
attitude of irresponsibility, blurred vision, and finally 
disturbance o f  central nervous system resulting in cardiac 
failure. Chronic exposure may cause organic injury. 
INGESTION: symptoms similar to inhalation. SKIN: defatting 
action can cause dermatitis. EYES: slightly irritating 
sensation and lachrymation. 

epinephrine; get medical attention for all cases of 
overexposure. INHALATION: remove victim to fresh air; if 
necessary, apply artificial respiration and/or administer 
oxycen. INGESTION: have victim drink water and induce 
vomiting; repeat three times; then give 1 tablespoon epsom 
salts in water. EYES: flush thoroughly w i t h  water. SKIN: 
wasn thoroughly with soap and warm water. 

Threshold limit value: 50 ppm 
Short term inhalation limits: 200 ppm for 30 min. 
Toxicity by ingestion: Grade 3; LD(S0) = 50 to 500 mg/kg 
Late toxicity: Data not available 
Vapor ( g a s )  irritant characteristics: Vapors cause a slight 

Symptoms following exposure: INHALATION: symptoms range 

Treatment of exposure: Do NOT administer adrenalin or 

smarting of the eyes o r  respiratory system if present in 
h i g h  concentrations. The effect is temporary. 

L i q u i d  cIr solid irritant characteristics: Minimum hazard. 
If spilled on clothing and allowed to remain, may cause 
smarting and reddening of the skin. 

Odor threshold: 50 ppm 
IDLH value: 1,000 ppm 

Flash point: 90 degrees F C.C.; practically nonflammable 
Flammable limits in air: 8.0%-10.5% 
Fire extinguishing agents: Water f o g  
Fire extinguishing agents NOT to be used: Not pertinent 
Special hazards of combustion products: Toxic and 

Behavior in fire: Not pertinent 

FIRE HAZARDS  

irritating gases are produced in fire situations. 

Vol. a Expires 4/38/91 



T o p i c :  TRICHLOROETHYLENE 

Ignition temperature: 770 degrees F 
Electrical hazard: Not pertinent 
Burning ratei Not pertinent 
Adiabatic flame temperature: Data not available 
Stoichiometric air to fuel ratio: Data not available 
Flame temperature: Data not avaiiable 

Reactivity with water: No reaction 
Reactivity with common materiais: Ne reaction 
Stabiiit]: during transport: Stable 
Neutralizing agents for a c i d s  and c a u s t i c s :  Not Fertinent 
Polymerization: Not pertinent 
Inhibitor of polymerization: Not pertinent 
Molsr ratio (reactant to product): D a t a  not available 
2 e a c t i ; r i t y  group: 35 

Aquatic toxicity: 660 rng/1/40 hr.'Japhnia/kill/fresh water 
Waterfowl toxicity: Data not . z v a i i a t j i e  
Biological oxygen demand ( B O D ! :  D 3 t a  not. available 
Food chain concentration potential: None 

Grades of purity : Technical ; dry ciraning ; d e g r e 3 s i n g ;  

Storage temperature: Ambient 
Inert atmosphere: No requirement 
Venting: Pressure-vacuum 

Code of federal regulations: CRM-'4 

CHEMICAL REACT I V ITY 

WATER POLLUTION 

S'rlIPFING INFORMATION 

e:.: t î  a c t i o n 

H ASAiiG 

N A S  H A Z A S D  RATING FOR BULK Y A T Z  T?ANSFCRTATIOM:  

ZLASS I F ;CATIONS 

,.-. Category fi a T- 1 ng 
F i i - e . .  . . . . . . . . . . . . . . . . . . . . . . . . . .  L 
~ . . , ~ : ~ t ~  

Vapor Irritant . . . . . . . . . . . . . . . .  1 
iiquid 0 1 1  Solid Irritant.. . . . .  1 
Po 1 s o n s  ....................... Z 

Yu rnan T 3 r: i c it y . . . . . . . . . . . . . . . .  1 
Aquatic Toxicity . . . . . . . . . . . . . .  Z 
Aesthetic Effect . . . . . . . . . . . . . .  
Other Chemicals . . . . . . . . . . . . . . .  - 7 

Water ......................... rg 
Self Reaction....... . . . . . . . . . .  1 

W a t e i- ? o 1 1 ut i o n 

,-, 

Reactivity 

NFPA S A Z A R D  CLASSIFICATION: 
Category Classification 

Health Hazard (Blue). . . . . . . . . . . .  2 
Flammability (Red). . . . . . . . . . . . . .  1 
Re3ctivity (Yellow)...... . . . . . . .  QI 

PHYSICAL AND CHEMICAL PROPERTIES 
Physical state at 15 degrees C. a n d  i ATM: L i q u i d  
Molecl-liar w.=.ight: 131. 39 
E o i l i n c  point at 1 ATM: 189 degreez  F = 87 degrees T = 360 

Freezing point: -123.5 degrees 7 = -86.4 degrees C = 186.8 
degrees K 

degrees K 



LHKLS 
Topic: TRICHLOROETHYLENE 

Critical temperature: Not pertinent 
Critical pressure: Not pertinent 
Specific gravity: 1 . 4 6  at 20 degrees C (liquid) 
Liquid surface tension: 29.3 dynes/cm = 0.0293 N/m at 20 

Liquid water interfacial tension: 34.5 dynes/cm = 0.0345 

Vapor (gas) specific gravity: 4 . 5  
Ratio of specific heats of vapor (gas): 1.116 
Latent heat of vaporization: 103 Btu/lb = 5 7 . 2  cal/g = 2 . 4  

Heat of combustion: Not pertinent 
Heat of decomposltion: Not pertinent 
Heat of solution: Not pertinent 
Heat of polymerization: Not pertinent 
Heat of fusion: Data n o t  available 
Limiting value: Data not available 
REID vapor pressure: 2.5 psia 

degrees C 

N/m at 24 degrees C 

X 10(5) J/kg 

V o l .  9 Expires 4/38/91 



SITE SPECIFIC 

HEALTH AND SAFETY PLAN 
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1.0 INTRODUCTION 

This plan establishes requirements and provides guidelines for 
worker safety and hazard identification during the installation of 
the Granular Activated Treatment System for the Operable Unit No. 
2 located at the Rocky Flats Plant in Golden, Colorado. The 
purpose of this plan is to identify procedures for avoiding 
potential hazards from chemicals, equipment, or the environment, 
and for responding to serious injury or accident. No changes will 
be made to this plan without consent and approval by RES project 
manager and health and safety officer. These changes to be filed 
on HSP Field Change Forms in appendix A. 

1.1 SITE DESCRIPTION 

The OU2 is comprised of the 903 Pad, Mound, and East Trenches Areas 
which are located east-southeast of the RFP as shown in Figure 1. 
The areas of OU2 lie within either the South Walnut Creek or Woman 
Creek drainage basins. Twenty sites, designated as IHSSs, lie 
within OU2: five in the 903 Pad area, four in the Mound area, and 
11 in the East Trenches area. RES will install a water treatment 
system in this area, but will not cross any IHSS sites. 

The 903 Pad Area consists of the following IHSS sites: 

1) 903 Drum Storage Site (#112) - Area used (during the 
1 9 5 0 ' s  and 1960's) for storage of drums containing cutting 
oils containing the following: - Uranium 

- mineral oil 
- Carbon Tetrachloride 
- Trichloroethene 
- Tetrachloroethene 
- Silicone Oils 
- Acetone 
- Ethanolamine 

These drums were removed by 1 9 6 8 ;  the contaminated areas 
(resulting from leaking drums) were scraped into one area ana 
capped with dirt and asphalt. 

2) 903 Lip Site (#155) - Area contaminated by wind carried 
contaminants from the pad area. 

3 )  Trench T-2 Site ( # l o g )  - Trenches used for disposal of 
sanitary sewage sludge and flattened uranium and plutonium 
contaminated drums. 

4 )  Reactive Metal Destruction Site (#140) - Area previously 
used for destruction of lithium, sodium, calcium and magnesium 
metals and various organic solvents. 

5 )  Gas Detoxification Site (#183) - Building 952 - used to 
detoxify bottled gases. 





The Mound Area consists of the following IHSS sites: 

1) Mound Site (#113) - Uranium, plutonium and solvent drum 
storage area. 

2) Trench T-1 Site (#108) - Trench containing approximately 
125 buried drums of depleted uranium and plutonium chips 
coated with lathe coolant. 

Area has been partially remediated. 

3) Oil Burn Pit No. 2 Site (#153) - 2 trenches previously 
used for burning oil containing uranium. 

4) Pallet Burn Site (#154) - Area used to burn pallets which 
might have been contaminated with solvent and/or 
radionucleides. 

The East Trenches Area consists of 9 trenches which were previously 
used to dispose of depleted uranium, flattened depleted uranium and 
plutonium-contaminated drums and sanitary sludge. These may be 
found in figure 1 as follows: 

Trench T-3 - #llO 
Trench T-4 - #111.1 
Trench T-5 - plll.2 
Trench T-6 - #111.3 
Trench T-7 - #111.4 
Trench T-8 - #111.5 
Trench T-9 - #111.6 
Trench T-10 - f111.7 
Trench T-11 - #111.8 

Additionally, two (2) areas (#216.2 and #216.3) were used for spray 
irrigation of sewage treatment plant effluent, 

A l s o  present in the vicinity of the OU2 are six ( 6 )  Solid Waste 
Management Units (SWMU) (see Figure 1) : 

1) SWMU 121 Original Process Waste Lines - These are 
abandoned process effluent from the process areas at the 
facility. Potential groundwater contaminants are 
tetrachloroethylene, trichloroethylene, carbon tetrachloride, 
radionuclides, and nitrates. 

2) SWMU 141 Sludge Dispersal Plume - This area is believed 
to have been impacted by wind dispersion of dried sludge from 
the Sewage Treatment Plant drying beds, 

3) Retention Pond B-1 - This pond was believed to 
have been contaminated by various wastes containing nitrates 
and low level radioactive waste, 

SWMU 142.5 

4) Triangle Area - This area was used from 1966 to 
1975 for the storage of drums containing plutonium- 

SWMU 165 
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contaminated wastes. These wastes have since been removed. 

5) SWMU 190 Caustic Flow Path - This area was caused by a 
s p i l l  of caustic wastes near the steam plant (building 4 4 3 ) .  
Snowmelt is believed to have transported potassium hydroxide 
(which had been neutralized) to Pond B-1. 

6) Chromium Flow Path - This area was caused by the 
transport of cooling-tower blowdown, which may have contained 
chromium-laden biocides, to Pond B-1. 

SWMU 192 

RES will install water collection stations at SW59 and SW61 which 
are located in SWMU 192, Chromium Flow Path (see figures 2 and 3); 
no excavation will take place. 
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2 . 0  SCOPE OF WORK 

As part of the Interim Remedial Action Plan f o r  the Operable Unit 
Number 2, RES will design, build and set up at Rocky Flats a water 
filtration system which includes the following: 

1) Collection System - catch basins in the field to collect 
water and pump it to storage tank, 
2) Process System - three bag filters and four granular 
activated carbon (GAC) units to filter water of assorted 
hydrocarbons and chlorohydrocarbons, 
3 )  
4 )  Electrical System - support for alarms, process system, 
collection system and trailer. 

Trailer - housing for process system and office, 

These will be fabricated and installed during April and May, 
(see figure 3 for location and layout). 

1991 



3 . 0  KEY PERSONNEL ASSIGNMENTS 

3.1 EG&G PERSONNEL 

J.E. Evered 
T. C .  Greengard 
D.W. Pontius 
D. Smith 
J.R. Majestic 
F.J. Furman 
C.E. Kennedy 
G .  Shearer 
Dina Sassong 
E . A .  Doerr 
B. P. Fielding 

TITLE 

E. R. Director 
Remediation Programs Manager 
IRA Manager 
E. R. H&S Officer 
H & S  Director, Deputy AGM 
Occupational Health Director 
Manager, Safety & Hygene 
H&S Area Manager 
H&S Liason Officer 
Radiation Engineering Rep. 
Site H&S Coordinator 

3.2 RES PERSONNEL 

TITLE 

EXTENSION 

4934 
7121 
5536 
5958 
4707 
2895 
4369 
2755 

5151 
7098 

5785 

Matt Wetzel Project Manager 
Gerald Marks H&S Officer 
David McClellan Project Engineer 
Frank Johnston Pro] ect Foreman 

The Project Manager will have overall responsibility for 
implementation of the site health and safety program. 

The Health and Safety Officer will be responsible f o r  application 
of the site health and safety plan to each task. 

The Project Engineer will be responsible for the design and 
installation of the treatment system. 

The Project Foreman will be responsible for on-site personnel 
assignments and task completion . 



4 . 0  ONSITE WORKPLANS 

The following tasks will be completed on RFP site for the 
installation of the OU2 system. These tasks will overlap, 
somewhat, but the sequence will be similar to the following: 

1. 

2. 

3 .  

4 .  

5 .  

6. 

7 .  

Each weir will be installed without excavation (see QA 
Addendum). A steel box cover will be bolted to the tops 

A of each weir to protect and contain the weir. 
stainless steel submersible pump will be placed (free 
standing) inside. 

The primary influent piping will be connected by using 
insert fittings. This pipe will be inserted into the 
secondary pipe, which is also connected using insert 
fittings. All secondary piping will be connected to the 
primary using rubber reducing fittings (except at the 
collection weirs). The system will periodically be 
pressure checked for leakage. The discharge pipeline 
will be constructed of schedule 80 PVC and pressure 
checked. Routing through the culvert will require 
cribbing with short lengths of channel stock placed 
laterally across the culvert to raise the pipelines from 
the bottom. 

The pipelines will be heat traced, insulated, and covered 
with an aluminum skin secured by screws. The insulated 
piping will be supported above the ground with timber 
cribbing and anchored with tee posts. 

The surge tank will be placed inside the containment tank 
and will be plumbed together. The tank will be centered 
on the pad and anchored in accordance with Rocky Flats 
Plant Standard SC-106, Rev. E for Important-Low Hazard 
Seismic Loading. 

The trailer will be delivered and centered on a pad built 
by RES. The long and short sides of the trailer will 
be leveled independently, using 4 foot carpenters levels. 
Cables will be connected from the trailer to the tie- 
downs provided by EG&G; these will be tightened in 
accordance with Rocky Flats Plant StandardSC-106, Rev. 
E for Important-Low Hazard Seismic Loading. 

The portable generator will be placed near the trailer 
and connected to its fuel supply (a 500 gallon double 
wall steel fuel tank). 

The trailer will be plumbed to the surge tank. The 
collection and discharge pipelines will be plumbed to the 
surge tank and their respective submersible pumps. 



8 .  The weirs, and all remaining piping will be heat traced, 
insulated and jacketed. 

9. The electrician will wire the collection pumps, and heat 
tracing to the trailer's breaker panel. The breaker 
panel will be wired to the generator. 

10. Final system inspection and check. 

11. Acceptance test. 



5 . 0  HAZARD EVALUATION 

Installation of the OU2 GAC system will present the following 
potential hazards: 

1) Physio-chemical - Varius organic contaminants (see Table 
1) exist in the water at SW59 and sW61 in low concentration; 
it is anticipated that these contaminants will not pose a 
respiratory threat to workers, however, precautions will be 
taken to avoid physical contact with these waters. 
2) Biological Hazards - Bee sting and snakebite may pose a 
threat to workers on this site. 
3) Radiological - Low level may be present in surrounding 
areas (25 pCi/gm Alpha and 36 pCi/gm Beta have been detected 
in the siols in the area) and in the water at SW59 and 
SWGl(Tab1e 1); the immediate site will be sampled by EG&G 

of prior to work to ensure that significant levels 
radionuclides are not present. 
4 )  Construction - typical hazards will include electrical 
shock, vehicular hazards, crane, and typical hand tool 
hazards. 

5.1 SITE SPECIFIC HAZARDS 

1. Low Level Radiation 
This project does not involve handling of significantly high 
levels of radioactive material, butthe potential to encounter 
radioactive materials exists from currently unknown sources. 
Any suspect material (i.e. does not belong to RES) should be 
treated with the likelihood of containing radioactive material 
and should not be handled without written authorization from 
EG&G. Additionally, any restrl'cted areas should not be 
entered for any reason without proper authorization from EG&G. 
These restricted areas will be posted with proper labeling and 
barricaded. Items which display yellow media are to be 
considered containing radioactive materials and should not be 
handled by RES personnel. EGbG will provide TLD Badges for 
Riedels' personnel to be analyzed monthly as required by EG&G 
protocol. Riedel employee's will sign a statement for EG&G 
tc release results of TLD Badges to Riedel. In addition EG&G 
personnel will make a daily sweep of the area for low level 
radiation during installation. 

2. IHSS/SWMU 
This phase of RES operations is not within IHSS areas. No 
SWMUs comprise the selected trailer site, but the collection 
stations will be placed on a SWMU area; the soil in this area 
will not be removed. RES personnel is directed not to enter 
or disturb soil within IHSS/SWMU boundaries. 

3, Noise 
Elevated noise levels may be encountered during filter changes 
from the purging of air from the vessels. A noise survey will 



TABLE 1 

SURFACE WATER QUALITY 

Oraanics 

Vinyl Chl or i de 
Methylene Chloride 
Acetone 
Carbon Disulfide 
1,l-Dichloroethene 
1,l-Dichloroethane 
!,2-Dicnloroethene 
Carbon Tetrachloride 
Trichloroethene 
Tetrachioroethene 

D i  ssol  ved bletal s 

Ant i nony 
Beryi i Uiy 

Iron 
I.! 2 n g a n o s 2 
Se7 sni m 
S t ront i urn 
Tin 

I N F LU ENT E F F L U EN T 
UNITS CONCENTRATION 

1 1  
34 
99 
5 

127 
6 

10 
249 
298 
235 

0.0607 
0.0052 
0.3476 
0.6073 
0.0063 

0.7641 
0. a772 

24.0745 
0.645 

0.0439 
0.0120 
0.1642 
0.1105 
0.2281 

155.5478 
0.1664 
0.5859 

0.0019 
0.1426 
0.1922 
0.0078 
0.9081 
0.1941 
0.4244 
1.3159 

1.5985 

2.8410 

NA 
NA 
NA 
5u 
5u 
5u  
5u 
5u 
5u 
5u 

NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 



TABLE 1 (cont.) 

SURFACE WATER QUALITY 

INFLUENT EFFLUENT 
UNITS CONCENTRATION 

Oi s s o l  ved Radionucl ides 

Gross A l p h a  
Gross Beta 
Plutonium 239/240 
Total Uranium 

Total Radionuclides 

Gross A l p h a  
Gross Beta 
Plutonium 239/240 
Americium 241 
Total Uranium 

pCi/l 
pCi/l 
pCi/l 
pCi/l 

17.70 NA 
33.86 NA 
0.17 NA 
10.17 NA 

pCi/l 632 NA 
p C i / l  463 NA 
pCi/l 7.34 NA 
pC i/l 2.96 NA 
pCi/l 13.21 NA 

The influent concmtrations are based on flow-weighted maximum concentrations 
of 903 Pad and Lip Area Seeps (SW-SO, -51, -52, -55, -57, -58, and -77), SW- 
53, -59, -63, -64 and Upper South Walnut Creek seeps and surface water 
stations (S!4-56, -60, -61, -101) .  

The effluent concentration requirements are based upon Applicable o r  Relevant 
and Appropriate Requirements (ARARs) . The "U" designation following the 
effiuenr: concentrations indicates that the concentration i s  the detection 
1 ini t for that constituent. 
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be conducted when the operation begins to determine the need 
for hearing protectors. Control of noise hazards shall be in 
accordance with 29 CFR 1910.95. Noise hazard areas (greater 
than 85 decibel average continuous, or 140 decibel impulse) 
must be appropriately marked and hearing protection for noise 
attenuation worn when in the area. 

4 .  Electrical Shock 
Electricity is provided for operations by EG&G. The 
filtration system will be properly grounded, with outlets 
protected with ground fault interrupters. All electrical 
cords will be rated for the task involved, and will be 
inspected prior to use to insure good working condition. 

5. Vehicles 
On site speed limits have been established at 5 mph. Site 
characteristics has developed numerous short visibility areas, 
blind spots and a need to reduce dust disturbance (IHSS/SWMU) 
which requires slow speeds. Seat belts will be worn by all 
workers in vehicles. 

6 .  Granular Activated Carbon (GAC) 
GAC preferentially removes oxygen from air. Warning signs 
will be provided to indicate the potential for a low-oxygen 
area. Warning signs will also be provided indicating that the 
access doors to the trailer remain open while servicing the 
GAC units. 

7. Heat - Ambient Air 
During summer months temperatures will range from 70°F to 
95OF. Crews will maintain proper fluid intake, break in shady 
areas, and observe each other for signs of 'Heat Stress.' 

Cold - During winter months temperatures could range from 40°F 
and below. Crews will watch each other for signs of cold 
stress. Warm fluids and frequent breaks may be deemed 
necessary. 

8 .  

9. Rain - Spring and Summer rains will make for slick surfaces 
and an increase in volumes of water to treat. 

10. Snow - Winter snows will make for slick surfaces, reduced 
visibility and possible ground blizzard. 

11. Electric Storms - During electric storms crews will remain 
All equipment shall indoors or in a vehicle until it passes. 

be properly secured and grounded. 

12. Lifting/Moving - Proper techniques for lifting shall be used 
when changing filters. Mechanical devices shall be used 
whenever possible. 

13. Rough Terrain - Rocky Flats Plant is located near the 



14. 

15. 

16. 

17. 

18. 

19. 

20. 

21. 

2 2 .  

_ _  
foothills so terrain has hills, valleys, slopes, ditches etc. 
Crews shall pay attention while on foot or o f f  road in a 
vehicle. 

Structural Integrity -The trailer should be an enclosed, self  
contained unit, stable and will be anchored in accordance with 
Rocky Flats Low Importance Siesmic Criterion and for high wind 
stability. 

Remote Area - Areas of Rocky Flats Plant are isolated and have 
poor visibility, Crews will have a portable phone or radio 
contact with one another and with RFP Emergency Response (966- 
2911). 

Heavy Equipment - Some heavy equipment will be used to move 
the trailer and plow roads. All equipment shall have roll 
cages and seat belts. Back up alarms shall be on all pieces 
of equipment. 

Materials Handling - All materials shall remain in original 
containers if possible. Proper storage and usage shall be 
followed. 

Storage Flammable Gas/Liquid 
Diesel fuel shall remain in proper D.0.T.  approved container 
or in fuel tank on Riedel pickup or in properly grounded 
double wall storage tank. All other fuels will be stored in 
approved safety cans. 

HazMat Use/Corrosives 
Acids used to treat samples shall remain in original container 
and handled using safe work practices. Nitrile or Neoprene 
gloves will be worn when handling corrosives. 

Hand Tools - Hand tools will be inspected weekly and before 
each use for wear, jagged edges, split or broken handles and 
removed from service if defects are found. All manufacturers 
procedures shall be followed. 

Power Hand Tools - Power tools shall be inspected weekly and 
before each use. Any defects the tool is to be pulled from 
service and tagged for repairs. All manufacture's procedures 
shall be followed. 

High Pressure Water - Water will be flowing thru pipe and 
hose. Connections and clamps are to be inspected daily. 
Spare fittings and hoses will be kept on site should there be 
a rupture. Additionally, the system will be equipped with 
pressure controls and relief (and backup pressure relief) to 
protect against overpressurization. All exterior piping in 
doubly contained; all interior piping is contained in a bermed 
area; the equalization tank is contained in a secondary tank. 
Should a problem arise, any spillage will be contained within 
the secondary piping, tank or within the containment berm; the 



2 3 .  

22. 

23. 

2 4 .  

_ _  
spillage will be directed to the tank for treatment for 
discharge. 

Wind - Rocky Flats being along the front range catches 
numerous days of high winds. All equipment, trailers, and 
pumps shall be anchored as not to be effected by the wind. In 
excessive wind employees shall remain in an anchored trailer 
or vehicle. During construction, winds in excess of 15mph the 
job will shut down. 

Confined Space Entry - Installation of the pipelines within 
the culvert under the buffer zone access road will require 
entry. All procedures will closely follow RES' and EG&Gts 
confined space entry program (See Appendix B). 

Lift Equipment - Installation of the System will require use 
of a small crane to off load and locate equipment. 

Ladders - Ladders may be used periodically to inspect the tank 
and trailer. The ladder will be secured at top and bottom for 
slide out and safety harnesses will be worn when necessary. 

5.2 ENGINEERING CONTROLS 

The engineering controls built into the water treatment system 
to minimize risk of exposure include: 

1. 

2 .  

3. 

4 .  

5. 

6. 

7 .  

8 .  

9. 

Closed system from weirs to discharge 

Pressure relief valve to shunt excess water to storage 
tank at pressure in excess of 12 psig. 

Air auto-release valve for each GAC unit. 

Cleanup pump on floor under GAC units. 

Heat, ventilation and air-conditioning unit in the 
trailer. 

PVC piping to withstand pressure in excess of 100 psi. 

Visual and audible alarm system for overflow or low 
volume. 

Backflush and drain GAC units immediately with water 
prior to removal. 

All water will be returned to the equalization tank for 
treatment for discharge. 

A deluge shower will be built in the front of the trailer. 
Workers will be instructed to remove clothing immediately and flush 
any body part that comes in contact with the contaminated water. 



The shower is a pressure vessel with built in eye wash and drench 
hose. It will contain solution and be pressurized to not over 90 
PSI. 

5 . 3  SAFE WORK PRACTICES 

Safe work practices by workers to minimize risk of exposure to 
contaminants include: 

1. Familiarity with hazards, symptoms of exposure and first 
aid for chemical contaminants present in filtration 
water, via on-site training. 

2 .  Wear PPE of saranex suit, nitrile gloves and face splash 
protection when performing work expected to encounter 
contaminated water such as sampling, filter changes, 
system repair/maintenance. 

Although contact with contaminated water is not anticipated, 
workers will be informed of the hazards of the contaminants in 
compliance with 29 CFR 1910.1200 and 1910.120. MSDS' will be kept 
on site as Appendix B to this site safety plan. 



6 . 0  GENERAL TRAINING 

A l l  personnel who work on this site will complete 4 0  hours of 
classroom training in handling hazardous waste (O.S.H.A. 1910.120). 
T h i s  training includes: 

Regulatory Compliance (OSHA, EPA, DOT) 
Toxicology 
Flammables 
Corrosives and Reactives 
Respiratory Protection 
Protective Clothing 
Noise Stress 
Heat/Cold Stress 
Ionizing Radiation 
Drum Handling 
Confined Space 
Decontamination 
Environmental Monitoring 
Site Safety Plans 
Medical Surveillance 
Contingency Plans 

The classroom training is followed by three days of on-the-job 
training, supervised by experienced personnel. Annually all field 
employees receive eight hours of refresher training on the above 
topics. 

Managers and supervisors receive eight hours of training on safe 
management of hazardous sites. All training complies with 29 CFR 
1910.120. All RES field employees receive initial and 
recertification training in First Aid and CPR. Site specific 
training for this project includes a 2 4  hour class put on by EG&G 
in Radiation Safety and operations. 

6.1 TRAINING FOR SITE SPECIFIC HAZARDS 

All employees who are subject to exposure to the organics, 
dissolved metals and total metals of the filtered water shall be 
informed of the following: 

Specific nature of the operations which could result in 
exposure to contaminants. 

The purpose, proper selection, fitting, use and limitations of 
protective equipment applicable to work with contaminated 
water. 

A description of the medical surveillance program to evaluate 
for effects of exposure. 

Information concerning the symptoms and adverse health effects 
associated with exposure to the contaminants. 



_ _  

Routes of exposure (skin penetration, inhalation, and 
ingestion). 

First Aid for exposure to the contaminants. 

6.2 TAILGATE SAFETY MEETINGS 

Job site tailgate safety meetings shall be conducted by the health 
and safety officer or the shift foreman at the beginning of each 
shift for each job and whenever new employees arrive at the j o b  
site. The meetings discuss the Health and Safety considerations 
for that day's activities and outline the protective equipment 
necessary. Minutes of the meetings will be maintained. Weekly 
safety meetings will be conducted by the Project Manager with the 
aid of one crew member from each shift discussing a site specific 
topic of concern. 



_ -  

7 . 0  SITE CONTROL 

Access to the site will be controlled by Riedel with assistance 
from the EG&G security staff. Only qualified individuals may enter 
the site and perform work on the project, and will require 
understanding of this Site Safety Plan (as indicated by signature 
on the safety plan). The site is visible from the inner east gate 
and proper signs will designate areas for safe entry. 

Zones will be established as defined by the tasks and PPE 
requirements outlined in section 8.0 of this plan. The zones will 
include an exclusion zone, contamination reduction zone and support 
zone. 



- 

8 . 0  PERSONNEL PROTECTIVE EQUIPEMENT 

At all times, a l l  workers on site will wear steel-toe shoes and 
hard hats. When performing tasks presenting a risk for exposure to 
Contaminants, workers will wear modified level fgD1l protection (SEE 
Table 2). This includes: 

Hard Hats 
Steel-Toe Shoes 
Shatter resistant eye goggles or face shield 
Nitrile Gloves 
Saranex Suit 

No changes to the specified levels of  protection s h a l l  be made 
without the approval of the site safety offices and/or the project 
manager. 

Contaminated protective equipment shall not be removed from the 
regulated area until it has been decontaminated or properly secured 
for decontamination elsewhere. 

Legible and understandable precautionary labels shall be affixed 
prominently to containers of contaminated scrap, debris, waste 
water and clothing prior to storage on site. 

No food or beverage shall be present or consumed in the designated 
contaminated zones. Eating or drinking shall be allowed only in 
designated areas and only after hand and exposed skin has been 
washed. 

No tobacco products shall be present or used in contaminated zones. 
Cosmetics shall not be applied in the contaminated zones. 

A l l  work on the project will be conducted according to the "Buddy" 
system. 
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9 . 0  MEDICAL RESPONSE 

This is a statement of procedures to be followed in the event of a 
medical emergency at the site. The plan is divided into several 
separate procedures depending on the severity of the injury. It is 
the responsibility of the Project Manager to judge the severity of 
injuries and take appropriate action. Basic first aid will be 
administered by RES personnel as necessary until medical assistance 
is available. All RES personnel are trained in American Red Cross 
First Aid and CPR. A first aid kit will be kept in the office part 
of the trailer. 

Non-emergency Accidents Requiring Medical Attention 

Anyone involved in an accident resulting in injury requiring non- 
emergency medical assistance (i.e., minor cut, sprains, etc.) will 
be sent to: 

Hospital Name: Arvada Emergency Clinic 

Address : 5730 Ward Road, Arvada, Colorado 

Phone : (303) 422-8090 

Directions: From east gate at Rocky Flats, go right on Hwy 
72 to stop sign, turn left to Indiana and proceed south to 64th 
Ave. Turn left, and go to Ward road. Turn right on Ward Rd. and 
go south to 57th Ave. Turn left into clinic. 

9.1 RECORD KEEPING 

The Health and Safety Liaison Officer or SHSC shall retain a copy 
of the completed Figure A-3 for each employee in the Confidential 
Employee Training and Medical Certification File at the ER remediai 
project work site. 

The Occupational Safety Division will maintain the completed figure 
A-4 along with the exposure data gathered during area sampling and 
personnel monitoring. 

These records must be accessible to the employee for review. 

- 9 . 2  MEDICAL SURVEILLANCE 

Pre-employment and periodic update medical examinations are 
required for persons working with, or those who may be assigned to 
work with hazardous waste. The medical examination must have been 
within a 12-month period prior to on-site activity and repeated 
annually. Physical examinations are conducted for RES workers by 
Tridem Medical Services in Denver, Colorado. A fitness for duty 
statement for each worker will be kept on site. A description of 
the RES Medical Monitoring Plan is on file in the RES office and on 
site in trailer. 



io. o DECONTAMINATION 

Workers having contact with the contaminated water (via sampling or 
system maintenance or accidental exposure) will decontaminate 
themselves in the deluge shower at the trailer. Workers will wash 
their hands with water following each sampling. Following an 
accidental exposure to the skin, workers will flush their skin with 
water for fifteen minutes. Following an accidental exposure to the 
eyes, workers will flush their eyes for fifteen minutes with water. 

All PPE shall be collected, segregated and properly disposed of. 
Disposal shall meet all Federal, State, and DOE policies. 

Tools and equipment shall be properly ttdeconnedlt and inspected 
before removal from site. 



11.0 COMMUNICATION 

The small work area and close proximity of workers will allow face 
to face communication among workers. A phone will be located in 
the office part of the trailer for communication in emergencies. 

If necessary, two way radios will be incorporated where employees 
are outside a line of site from each other. 

All hazard areas will be properly identified and marked with signs 
advising of danger or exposure potential. 

The on-site emergency phone number is 966-2911. This will activate 
the fire department and security to any situation. 

All D.O.E. and Rocky Flats emergency procedures shall be followed. 

Alarm Device/sound Dattern Action to be taken 

Evacuation Boat Hailer/l long Evacuate the controlled 
blasts area or move to an area 

of safe refuge until 
evacuation can be completed 

Take Cover Boat Hailer/2 short Move to an area of safe 
blasts refuge until 

"ALL CLEAR1@ is sounded 

11.1 SITE SAFETY EOUIPMENT 

FIRST AID KITS 

TYPE 

50 Item Standard 
10 Item Standard 

LOCATION 

Trailer 
Vehicles 

Note: 
CFR 1910.151. 

All first aid kits shall be approved in accordance with 29 

FIRE EXTINGUISHERS 

TYPE 

10 # A, B, C 
2 112 # A, B, C 

LOCATION 

Trailer 
Vehicles 

EYEWASH STATION/DELUGE SHOWER 

TYPE LOCATION 



15 Gallon Portable Eyewash/Shower Trailer 

PERSONAL PROTECTIVE EQUIPMENT 

TYPE 

Saranex 
*PVC Boots 
Nitrile Gloves 
Duct Tape 
Splash Shield 
*Ear Plugs 
*Safety Glasses 

AMOUNT 

1 cs 
4 PR 
2 DOZ 
4 ROLL 
2 E A  
50 PR 
6 PR 

Note: These items (*) are issued to RES personnel; amounts 
indicated are in addition to these issued. 



12.0 MONITORING 

EG&G will provide badges for all RES personnel. RES employees will 
authorize results of the badges to be released to EG&G and RES. 
During the construction phase a daily sweep of the area will be 
conducted by EG&G. An air monitoring station will also be near the 
area (operated by EG&G) to check for airborne contamination. 

Ultimately RES personnel will begin to do their own monitoring upon 
completion of EG&G Rad safety and operation classes. 

RES will make regular observations of the wind direction using such 
visual indicators as wind flag. To avoid inadvertent exposure to 
harmful dusts, employees will be warned to remain upwind of all 
work areas whenever possible. Work will shut down if wind speeds 
exceed 15 mph. 

When working in or around confined spaces continuous monitoring 
with LEL, and O2 meters shall be used as generally required by RES 
Class A & B confined space entry. In addition a Rad sweep shall 
also be conducted to assure worker safety. Copies of RES confined 
space procedures are in the Appendix A of this plan. 

During GAC unit service, RES will leave access doors to the trailer 
to allow addiquate ventilation. 
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I CERTIFY THAT r HAVE READ AND UNDERSTAND THIS HEALTH AND SAFETY 
PLAN FOR THE INSTALLATION O F  THE OU2 GAC TREATMENT SYSTEM: 

DATE PRINT NAME SIGNATURE COMPANY 



I CERTIFY THAT I HAVE READ AND UNDERSTAND THIS HEALTH AND SAFETY 
PLAN FOR THE INSTALLATION OF THE oU2 GAC TREATMENT SYSTEM: 

PRINT NAME SIGNATURE COMPANY DATE 



I CERTIFY THAT I HAVE READ AND UNDERSTAND THIS HEALTH AND SAFETY 
PLAN FOR THE INSTALLATION OF THE OU2 GAC TREATMENT SYSTEM: 

PRINT NAME SIGNATURE COMPANY DATE 



APPENDIX A 

HSP FIELD CHANGE FORM 

1 



HSP FIELD CHANGE 

- Reason f o r  t h e  change to be hcg-orated i f i t o  the HS?: 

- Tsxt of Change to be hc=+,urated: 

ROCKY FLATS P&J?~T 
Emircnmcntd Rntor3tiori 
Hcdth and Saf:?~ PrcgrJm P!an 



HSP FiELD CHANGE 
- 

C e l d  C a n g e  .Number:  Data E f f e c z i v e  : 

X e v i e w  and X p c r - v a l  S ignatzres  : 

I 
ZX Health and S a f e t y  Officer O a t  e 

I 
Dizecrsr - Znvizonmen-cal Xestaration Date 

I 
Bealth and Safety Liaison O f f i c e r  Date 

I 
Octtlpational Safety Manager Date 

I 
Directcr - Health and Safety Data 

ROCKY RATS P I A N T  
Ez~ircnme=lrd Resror~uoa 
Hcdth and Safe? P r o p r m  P!an 



APPENDIX B 

RES CONFINED SPACE ENTRY PROCEDURE 

(REVISION 5) 



This procedure will 
Strict adherence 
this procedure w'll  
disciplinary actio. 

This procedure i! 
Confined Spaces" 
regula t ions . 

All personnel entering 
be placed on ensuring 

I. RET POL-CY 

11. DEFINI 10% -+ 

. RlEDEL ENVIRONMENTAL TE(:IINOLOGlES. I N C  
CONFINED SPACE ENTRY PROCEDURES 

2/8/91 
(Rcv.5) 

be followed by a11 RES personnel entering a confined space for  any work task. 
with this procedure is necessary to prevent Serious injury or death. Failure (O follo\v 

bc Considered a serious violation of RES safety policy and wi l l  result in 
. 
basrcf on guidelines contained in the NIOSH crjieria documcnt "Working in 

published Deccmber 1979 and incets or exceeds currenl Federal and State ssr'ct y 

3. space must be thoroughly trained in :his proccdure. SlxXinl e 1 ~ 1 ~ ~ h a s i s  n:us! 
that persfinnel n i l  perform rescue operations efficiently. 

person. unde,r a n y  circumstances, will enter 3 space c u n ~ a i n i n g  211 cxpiosiw o r  

at 
or 

c. A 

to 

3. A 

er 

E. h') 
01 

enlrl; to IDLH, or possible IDLH, will also wear Level i3. Note that an IIIL!? 
nosphere docs not neccssarjly offer the same irnmeiliatc Iiazarcl 3s osyaen Jcficjwl 
cxpiosive 3tniospheres. 

I!' pcrson or pcrsons entcring n  spa^ of unknown hazard will wear .? supplied air 
re;pirJror and retrieval equipment and will be hncked up by 3. r e m e  p m o n  dresxd  

a similar levcl of protection. 

I cnrries irito spaces with unknown hazards will bc supervised by a RES ni,?nng?r 
This m a n x g e r  will be responsibk 1.0; 

forcing nil lhc provisions contained in ;his prccedurc. 
scmplt'.lely familjar with this procedure. 

rnstches, lighters, Or any other items capable of pIoducing 3 spark or flame :ire 
u - c ~ l  i t *  cL * - A $ f i ~ < d  3l:aee.  IO^ o p p r o . . u d  r n ~ ; n r ,  CIQth i ; f i l \ tc .  (\r !nnri.t-nc; , < h n \ l  x:;! 

ff 

F. A 

G.  A 

minable vapors or gases. 

1 praccdures *xi11 be discussed w i t h  

iy dci;iations from this procedure will require the. appro\al clf llic Rcgiond Safe:!: 

in\,oived pc:sonr:ri prior :O rhc cntr::. 



8.  At 

I 

nosphere Tes[ing/Air Monitoring 

1. 

2. 

3. 

C. 

A 
fo. 

D. 

,4 

policy on instruments that: 

All i n s m m c n t s  are to be calibrated or span checked prior to USC. 

Any [llonitoring will be performed by personnel familiar with equipmerlt  
o pe ra t io ri . 

Daily Span Check records will be maintained in rhc prrmancnf job filc. 

Ccnfineci Spscc 

confined space is one with one or more of the following traits: *limited openin!2s 
cn t ry  and exit;  limited natural ventilation; toxic or oxygcn deficient atmospheres; 

and/or arexi thar arc not  designed for continuous occupancy. h m P l e S  are: storage 
ta:iks, underground sumps, pipelines, pits, trenches, tunnels. stlip holds, ctc. 

C ' d i l l e d  Space Class X 

confined Spacc that  presents extreme imnlediate hazard conditions to occupmirs. 
ese would include m y  one or more of' the l'ollowing: oxygen deficicnc);; pore!itially 

in 

1. 
CI 
L.  

3. 

Pc 

E. 

A 
pe, 

1. 
2. 
J. 
. 

: 1 u de: 

Oxygen: Less than 19.5% 
Lower Explosive Limit: 
Toxic A tnrospliere: 

Grczter than 10% 
Greater than ]DL14 (or possible t0 e x c c e i j  

rsonnel will wcsr Level 13 protection during entry. 

Coiifincd Spare Class H 

s[?scc rhsr has porcntini f o r  developing adverse health and snf'et). conairjons f o r  
r s 0 n 11 e 1 if prevent 3. I 1 vc meas u res are not take 11. Specific 111 casu re n.1 C ri t pa r a 111 e f c YS: 

0X)geJl: 19.FYn - 24.9% 
LEL: Less than 10% 
Toxic: Greater than PEL but less than lDLH and Rcspiraror >f.A<: 



G. 

H. 

1. 

J. 

K .  

L. 

1 

1 

I 
( 

C 

I 

I 

1 

1 

1 

2 

3 

I 

1 

? - 

I! 

T 
3 

f ined Space Entry Permit 

A KES form (RET-031) which needs to be filled out prior to any confincd 
space entry. Complete use of the forni will insure that dl health and safety 
considerations have been addressed prior to entry. This form is signed by all 
personnel and acts as a permit for the entry. This form is used in conjuncrion 
with this procedure to determine special precautions ncccssnry for  entry. 

'I'he second side of tlie fornr contains a section for rccording 3ir mctnitoring 
and equipment calibration data. 

T h e  permit beconies a permanent parr of the job Tile. An example form is 
attached. 

Protect lo  11 

ipmcnt and proccdures utilized to prevent falls while entci- ing and r x i t i ng  3 

ined space. .4 specific RES procedure titled "Fir11 Protection Procedures. hlnrch  
1, (Rev.2) is to be followed when fall poterltisls or difficult retrievsl conditions 

\Yo r k 

work being performed that presents an ignitiori or heat source. Esamplcs arc: 
.ing, grinding, burning, chop saw abrasive disk usage. or chipping. 

ting 

T h e  proccss of  purging the atmosphere of a space with an inert gas (onc \i*hich 
will not support combusrion) to eliminate the potential for firc or explosion. 
The typical gas used will be either carbon dioxide or nitrogen. Inetting does 
not remove tlie source o f  flammable vapor (i.e. flammable liquids) but i n s r c d  
reiiioves the uxygen!flarnmablo vapor above thc liquid. 

A RES procedure titled "Tank lnerting DemoIition/Kepair Procedure" fRov.2) 
is to be used when inerting procedures are needed. 

Personnel arc not to enter tanks that  have been inerted unti l  the space l i ~ n  Fee9 
purgcd with fresh air. 

riasically Safc/Explosfon Proof 

Electrical equipment which does not present the potential for electrical s p w L  
and/or which is designed and constructed 10 contain any fire or explosion 
inside the unit preventing propagation of fire back into the general  
environment. This equipment has been certified 3s safe for use irl fkimmd?lz 
atmospheres. 

!\I1 clectricni equipment take.n into a space containing (or p r e ~ i o u s l y  
containing) flammable liquids or vapors will be ratcd CliW 1 Group C S 9 
a t  a minimum. and Class 11, Group G at a minimum. 

lation 
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T h e  act of physically locking out electrical, hydraulic, or imcumatic contro!s 
and/or mechanical linkage 10 ensure isolation. Typically pcrfurrrred by lock 
and key or t h e  physical removal of key cornponeflu that make i t  inipossible 
for a system to be restarted while personnel are working on or inside thc 
system. 

A RES procedure titled "Electrical and Mechanical Lockout" is to be used 
when lockout is needed. 

xhanical YenilltttIon 

A method of  providing ventilation into a confined space. Typically provided 
by electrically powered or air driven blowers. From 3 ventilation engineering 
standpoint, air blown into a space is the most effcctive in ensuring consisrent 
dilution inside the space. 

Negative pressure can be provided by placing the blowcr inside the space. 
This method can be effective in ensuring that clean air  is drawn into the 
space, but is nor as effective in producing uniform dilution of cont?lniinrints. 

Use of continuous mechanical ventilation will  be necessary when workir:g 
inside Class A or  B spaces. Ventilation must be provided at the niinimurri rat? 
Of four (4) nir changes per hour. 

Flexible tubing or duct work is used to distribute air  tO all 31'cas of the S P ~ Z L .  

Ventilation equipment must be bonded and grounded. 

Considerations must be made for dealing with flammablc wpors displscxi 
from a space. Exhausted gas may have to be ducted 10 a safe loc3tion. 

ygeii Deficiency 

atmosphere where oxygen uoncentrarion is less than 19.5%) by VuIuItic. StJre ::mi 
jc1-31 safety regulations require tint personnel wear air supplied respirators i n  
;gen deficient atmospheres. 

rging 

5 displacement of the atmosphere inside 3 space with fresh air or an inerri l l$ g x .  



I .  

C. 3 

T. R 

A 
so 
er 

U. 

A 

Mechanical hoist equipment designed to raise and lower pcrsonncl from a 
space. This equipment is attached to 3 tripod or othcr supporting structurc 
which are capable of being a support platform for other  fall protection 
equipment. All equipment used for raising or lowering personnel will bc rarcd 
for such opcrations by thc manufacturcr. 

Use of this equipment is described in the RES procedure "Fall Protection 
Proccdurcs". 

scue Person 

pedsori dressed to the swne level of protection as the entry person. This individual's 
e function is rescuc. A rcscuc person will be required for 311 Clsss A and I3 spsce 
tries. 

Sipport  Person 

person who will bc stationed outside a confined space while workers are inside. 
is pcrson is trained in confined space procedures. This person does not have orher 

v . Scddle Vcnt 

N'. 

A 

s. Zt 

Ti 
htive 

111. YOI'EPJTd 

The f o l k w i n g  
jp3iC job: 
proved 

A.  

B. 

C. 

D. In: 

E. S t m  

CJnspZ:;.t?rc, 

tilation insidc the spacc. 

U:ikaonn Hazard 

S p C e  where the hazard potential is unknown. Air monirorjng from outsick :he 
s p ~ e  is unable to determine if all areas inside arc free of hnz:irci. In these me:, 
personnel will consider the spacc Class A. 

ro ?tlechanical State (7,1\9S) 

e point where a l l  power sources, that can prOducC a 1113c'hine member rnovemcr.t, 
This includes all pneumatic, electrical, and mrch3nrcrlI brcn neutralized. 

cornponen ts. 

AL  HAZARDS 

represent the general hazards that can be expected in the w r i c t y  of Coiifitwc! 
RET personnel have o r  will be exposed to. Each hazard must be assumed uniil 

o~icrwisc :  

Inr,ufficient or Enriched Oxygen 

Tcxic dusts, mists. Tunics, smokc, vapor arid gas. 

I=ll.m~nablc and explosive gases. liquids. vapors, and dusts 

dcquatc acccss opcning for cniry/cgress 

up of sgitnrors, tumblers, crushers, mixing blades, screw mnvcyors. saws. :IC 

c 
L 

I 
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T. 

A 
so 
er 

U. 

A 

which are capable of being a support platform for other fall protection 
equipment. All equipment used for raising or lowering personnel will be rarcd 
for such opcrations by thc manufacturer. 

Use o f  this equipment is described in the RES procedure "Fall Protection 
P r occd u r cs" . 

R(hscue Person 

persoil dressed to the same level of protection as the entry person. This individual's 
e function is rescuc. A rcscuc person w i l l  be required for a l l  C13ss .-I and I3 space 
tries. 

S i p p o r t  Person 

p e x o n  who will bc stationed outside a confined space while wcrkers are inside. 

dL 

v . 

A 

N'. 

A 

s. Zt 

Tk 
hrive 
co 

111. P0I 'FYT;AL 

The !'olIo!:ing 
5 ~ 3 2 ~ 1  ji:)b4 

This pCrSOII is trained in cvnfined space procedures. This pcrzon does not have orher 
t i s  that  will tuke him away from the confined spscc whiic workers Brc insidc.. 

Scddlc Vcnt 

piece of equipment [hat allows a ventilation duct to be placed i n  P manlwle and s:iil 
31.9~' personnel Io enteriexit  without the duct being removed. This allotvs continuous 
vanrilation insidc thc spscc. 

Unkiiown Hazard 

space where the hazard potential is unknown. Air monitoring from outsjae :he 
spicc is unable to deterrtiine i f  all areas inside are. free of hnzard. In ihese Z ~ S P S ,  
personnel will consider the space Class .A. 

ro Mechanical State (Z.11S) 

e point where nll power sources, that c31i prOjuCC 8 n13~hinr mrmbefr i ~ ) ( : ) ~ t t ! ~ ~ e ~ t ,  
This includes a11 pneumatic, dec?iical, and rnech:inicnl 

nponents. 
brcn ncutraiized. 

HAZARDS 

represent the general hazards that can be expected in tlic vatic:? of co11fhcd 
RET personnci have or will be exposed to. Each hazard I I I U S ~  he assurried ui'llil 

proved ot 

A. 

8.  

C. 

icrwisc: 

Itl!;uif:cient or Enriched Oxygen 

Tcxis dusts, mists, fumes, smoke, vapor m d  gas. 

F!:.~~~mat:le slid explosive gases. iiquids, vapors, and dusts 



I. T 

J. P 

K. Ir 

L. 

11.. PHE- 

A , 

I 

1 
'i 

tmperature  extremcs 

.essurized lines containing hydraulic oil, gas, or othcr fluids. 

adequate illurninfition 

Distance Of work 3rc3 from exit m d  ~ ~ S I ~ C ~ C S  in  bctween. 

EN'TRY PROCEDURES SUhIhrARY 

Csnflned Space Classification 

B. 

An 

I 

t t e  itern meails that it is an option based on the specifics of ?hiit entry.  'The RES 
Regiun;ii Safety Manager lias the responsjbiiit\: f o r  dctcrmining wnat rsr)tional itcilis 
will be required on the project. 

Confined Space Entry Permit Systetx~ 

-. h t r y  Pcrniit shall be completed prior to entry into :illy confinca z p x : .  1 his 

I 

4 Special attention must be dirccicd to any question where [lie answcr is "no". 
A "no" answer may indicate that adequate precautions have not bern tnkei: o r  



I 
6. f . 

i 
The project Safety Officer, as ns~tied on the ctitry perniit, shall cvnluate. 
pian, and implement the procedures nccessnry LO safeguard the personnel 
assigned to the  job. He/she has responsibility to eva!u,2te/atWo~rc.~ An:; n.2 
ur "no" answers on the permit. 

s t  ,4 

W r k  Synce History 

E forts should bc made to determine the present and previous products contiijneu i r l  
th confined space. This informstion should be listed on thc perrtiit form. 

In tint Atmosphere Tesllng 

I 
: being prcscnt). 
I 
! 

1.; 

'-1 
I 
i 

3.1 
j 
! ! 
i 

4.i 
/ 

oxygen deficiency, plus toxic vapor or gases (based on the potcnti,?l fo r  :osic: 
Prior to entry, all spaces will be initially tested for flammable w p o r s  2nd 

The person assigned the task of monitoring shall know thc  proper prncc.durc 
for calibration and operatioil of ail sampling equipment. 

CGTs will be span checked prior to entry to ensure proper c~perstion and xiii 
be calibrnred if  needed. CGIs will not be used for certifying an a m i  "d~; 
for cntry" if a span check has not been made. 

Oxygen me!ers used to confirm the completeness of hcr t ing  will be rezed 
with a 100r6 inert 32s atmosphere to ensure that the meter will rcnd 
oxygen. 

When munitwing, measurements will be made from top to bottorn and in 3il 
remote sections of :he space. I t  may be necessary to cnter the space 10 test 
remote locations. In these situations, personnel will be drcssed in I-eve1 B PPE 
and will have rescue personnel available who are also dressed to the ~ m i e  
level of PPE. 

I C. 

D. 

I 

1 ! 

5.1 

1 
i 

t 

i 

E. 1 4  I B I I on i Lock o u t / Zero hl e E 11 ani c a I S t a t e 

B fzre entering any confined space personnel will take sufficient steps to PIISUiC :!XI 
i t  is impossible for toxic contaminants,  or potentially h a z v d o u s  products io re?:::?: 
a pace x h a z x d o u s  siruarions IO develop while personnel are inside. i 
1 .I Electrical Isolation/Lockout 

! .  a. ! Shall be achieved by locking circujt breakcrs and/or disconnzciinz the 
ON position leyel with a kcy type padlock. 

Ideaily I h e  key is to remain with the person working inrid? :I]? 
confined space. If more than m e  pcrson is inside thc coniineci s p x c ,  
each person shall place his/her own lock on the clcctric a I c 1' I S C O ~ I I ~ C ~ .  

In mme cases it may be more feasible for one supervisor to haw !he 
lock for an eiirjre trade Qroup with the understanding that :his 
s u p e r i h r  is responsible for insuring all individuals have snreiy 

1 b. 
f 

i 

i 

i 

I 
i 

I accounted for  before removing the lock. 
i 
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I 

3. 

j 

I 

I 

i 

4 .  

F, PI 

1. 

7 
L. 

3. 

4. 

5.  

hi e c 11 an 1 cn I / I'n c u m B ti c Is0 I at ion 

3. fsolntion of all moving parts shail be achieved by disconnecting or 
Capping any linkage, valves, drive belts, shafts,warer/stenni lincs, 
chaining coniroIs,or systems which enter, fee.d, or impact in the 
confined space. 

b. Equipment with moving mechanical parts shafl be blocked SO that  thcre 
can be no accidental movement. 

C. Piieurnatic and hydraulic lines will be bled to remove any remainins 
pressure to remove possibility of equipment movement. 

Ccneral Guidelines 

3. Make certain that you can't accidentally re-energize 3 system, ie :hi 
there are not any additional run buttons that you might h a w  missed. 

b. Try all operator switches in all control positions. 

C. Defore using voltage tester on unknown system, try i t  on 9 known 
energy source. 

d. Chcck circuirs on the load side aftcr they have been disconiiccred. 

e. A f w  performing voltage check, recheck tester on a known source. 

f. Discharge any electrical or mechanical component that can contain 
potential energy. 

W h i k  performing work on at non RET location, i t  is no1 always possibl? to 
have total control over a client's property. When tlicre is question about :he 
adequacy o f  isolation, RET job managers arc required to contact hi. 
RES/'RETSafety CoordinatorlManager to ensure that adequate steps are beis-,$ 
taken, 

ging and Ventilation 

Prior to entry, mechanical ventilation wiil be initiated for CIoss A and B 
spaces to reduce, or maintain flammable vapor levels to 10% LEL or less. 

Ventilation will be continuous in Class A/B spaces. Note that ventilation is 
always sufficient to ensure that toxic environments are rendered safe 

(bclow PEL or IDLH concentrations}. 

Nore that this ventilation will discharge contaminants outside the space 2nd 
will therefore present exposure potentials to outside personnel. This discharge 
may also present fire or explosion hazards outside the space. 



5. 

G. 

7. 

." . "I. . U..G . urp..u.u. ~ . -, -, -. . -.a ---- r.-..-C).--- - ---...- . -. 
category C if eye/skin irritating mists, chemicals, wpors ,  ur dusts are 
present. 

b. ,411 respirators shall be NIOSH/MShA approved devices and shall be 

Protcction policy. 
filled and maintained in accordance wirh the RET Respiratory 

c. All persons wearing rcspiralors in a confined syacc and rcscuc 
pcrsonncl shall have 'attended a respiratory training progr:im on rlie 
specific respiratory equipment they are wearing. 

Body Protection: 

All workers entering a confined space shall wear full coverage work clothes 
sufficient to protect the wearer agRinst known or suspected toxic or irritnring 
marctials. Specific type of suit material will be described in  the pcrmit. 

I Ienring Protection 

Many times, reverberation or ventilation systerris result in  iticrcascd noisc 
levels in c o n f i n e d  spaccs. 
Ic\.Cls and exposure times exceed those in 29 CFR 1910.95 or Stat? standards. 

flearing protection shall bc uscd whcn noisc 

.A11 workers shall wear a hard hat. 

9 

10 



G. 

1 

1 

6 

- 
I 

Ventjhfor air intakes shall be located so they will not pickup exhaust gnses 
from vehicles, heaters, furnaces, or adjacent operntions capable of generrttrno, 
airborne contaminants. 

Duct work should be placed $0 that there are unnecessary bends are 
eliminated. One 90 degree bend can reduce the output to 70% of rated 
capacity; two 90 degree bends to 5096, three bends 10 33'k etc. 

Respiratory/Face protcction 

3. The exilci level and type shall bc determined by  the regional heairh 
and safer). officer based upon the cvndilions and rest results of rhc 
confined space and the work activity performed. Full face protection. 
ie full-face respirator (category A/B) or full-fncc piexiglass shield for 
Category C if eye/skin irritating mists, chemicals, vapors, or dusts arc 
present. 

b. All respirators shall be NIOSH,/MSHA approved detlices and sh3ll be 
fitted and maintained in accordancc with the RET Respiratory 
Proteclion policy. 

c, A I ]  persons wearing respjrators in a confined space and rcscui 
personnel shall have attended a respiratory training program on the 
specific respiratory equipment they are wearing. 

Body Protection: 

AI1 workers entcring a confined space shall wear f u l l  coverage work clothes 
sufficient to protect the wearer against known or suspected toxic or irritaliilg 
materials, Specific type of suit material will be described in the permit. 

Heating Protccrion 

Many times, reverberation Or ventilation systems result in increased noise 
levels in confined spaces. 
levels snd exposure times exceed those in 29 CFR 1910.95 o r  Str\te standards. 

Hearing proteclion shall be xsed when noise 

All wcirhcrs siiail wear 3 hard hat. 



I .  

_ -  

Rescue €4 u i p m e n 1 

The specific type and degree of rescue equipment will depend upon the nnture  
of the confined space with regard to access/egress. This decision would lake 
into account the exact nianner in which the individual could be feasibly 
extracted ie by the wrists, waist, straight up and the accompanying strain to 
the persons body, 

9. A body harness/belt is required when a n  employce is working in an 
are8 that, for purposes of rescue, is considered restricted and when any 
failure of ventilation could allow the build-up Of toxic or explosivc 
gases within the time necessary to vacate the area. 

b. A body harness is required for any vertical entry. A belt will usually 
be satisfactory for horizonal entry. 

C. If  the worker in the confined space is required to wear II harness. the 
rescue/stand-by person shall also have a safety harness and air supplied 
respirator immediately avnilable. 

d. Additional rescue equipnient such as tripod, block and tackle, lifelines 
shall bc available, set-up, and in working order if needed to reilmw 
a worker from a confined space. This equipmenr must be ~ 3 p 3 b k  of 
bcing hand operated. 

lining 

Every person who may work in confined spaces or be tasked with providing 
support for confined space jobs shall have training in the hazards ana correct 
procedures before initial entry into confined space. 

Training shall consist of the following topics: 

a. 
b. 

d. 

f. 
g. 
h. 

c. 

e. 

1. 

k. 
1. 

j. 

Respirator training 
Confined space hazard recognition 
Use of ventilation equipment 
atmospheric sampling and testing devices 
use of all rescue and support equipment 
Emergcncy rescue procedures-practicc 
lock out, tag-out procedures 
required personal protective equipment 
communication system 
CPR/First Aid 
explanation of the RET Confined Space Procedure 
explanation of contingency plan 



\/ . ENTRY 

Entry intc 
outside LO 
aid 3s 

A. 

1. 

2. 

3. 

4. 

5. 

B. R 

1. 

2. 

3 

C. Con 

1 

-, 
L. 

3. 

(J nr pa :: I r r: * I  

I' IOCEDURES OVERVIEW 

a confined space shall be made only when a minimunl Of 1 person is a v a h b l e  
7andle comrnun~cation, support equipment and 10 providc aSSiStmck? 01' emergency 

nec'ssnry. 

Support pcrson 

All space entries require a standby person assigned to rhe project.  This 
person's duties include maintaining communication and providing nccessclry 
nssistance to workers inside, 

This individual's primary responsibilities with Class A and spaces arc the 
initiation of rescue procedures (although this person will n e w  $0 inside the 
space). 

Support persons cannot leave 3 Class A or B space for rn rcason. 

Class X and B spaces require that at leut two other personiicl are in the 
immediate are in the immediate area and can be summuried withnut the 
standby person having to leave t h e  arca. 

Class c spxes  only require that the person keep ;t genrrnf watch on those 
inside. Communication is either direct verbal or hdirect/dircct visual. 

x u e  Yersoii 

Ciass A Spaccs 

Require that the  rcscue person be dressed to t h e  same level of protection 3s 
the workers he is assigned to. He must be on station at [he opening (0 the 
space j n  dirccr line of sight with those inside. This Person will be on station 
the entire rime that operations are being conducted. 

Class B Spaces 

Rescue person not needed. 

Class C Spaces: 

Rescue pcrson not needed. 

ti n u u us At 111 os p h er e 51 o n  1 tori ng 

It  is recognized that the condition jn some spnccs may change over time. 
Initial testing may under estimate hazards in these situations. 

Continuous monitoring of  fIammable, oxygen, and/or roxics will  be necessary 
where conditions m p o s s i b l v  change over a short period of  time. Examples 
are: welding or cutting inside a tank, some clcaning opcrations. accidental 
relexe of  product into the space, ctc. 

Once ventilation is started, periodic checks should be made of the surrounding 
area to insure t h a t  contaminated air is exhausted in 3 location that creates no 
hazard to people or equipment. 

11 



4. 

D. 

1. 

2, 

E. L 

Heavy duty flexible cords will be used with good insulation and coiiriec:ors. 
No splices are permitted. Cracked or worn insiilation shall be replazed. 

Remove personnel from the are3 if monitoring demonstrates that vcntil3rion 
is not sufficient Io maintain the atmosphere bclow 10% J,EL. 

Canrinuous Venlllatlorl 

Shall be maintained in Class A/B spaces. Not nceded in Class C if therc Is 
no po~sibility of contaminant generation while personnel ore inside. 

Local exhaust ventilation shall be provided when mechanical ventilation is nor 
capable of prevenring B point sourcecontaminant from producing unac:epinblc 
high Concentrations in ?he ambient atmosphere. Example: sprendilig 3 
flammable solvent on a surface inside a tank. 

;g 11 t ing 

A11 purtable !ights shall be intrinsically safeiexplosion proof when worLiIig 
potenriaily flammable atmospheres. 

Lighting shall nor be suspended by cords unless specifically designed for it. 

I A11 lights niid plug assemblies should be checked with a volt/gruunci rnt:e: 
prior to use in confined space. 
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Ires Type - Grade D Air Cylinders 
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Compressor with I'urlflcutioa Panel 

ctloir T y p e  - AI'R Cnrlrldge 'I'ype - 
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UNION CARBIDE CORPORATION 
CARBON PRODUCTS DIVISION 

TLV * MATERIAL % T3V * 

I 

I 

SECTION 111 - PHYSICAL DATA 

BOILING WINT ( O F . )  N/A SPECIFIC CRAVt7V i*ozl) 

VAPOR DENSITY (AIR-1) N/A 

PERCENT. VOLATILE 
N/A 8Y VOLUME (W) VAPOR PRESSURE (mm HP.1 

EVAPORATION RATE 
( -1) 

SOLUBILITY IN WATER None 

(Essentially similar to Form OSHA-20) 

1 SECTION I I 
Manufacturer ' s Name Emergency Telephone No. 

AddresstNumber,Street,City,State,and ZIP Code) 
UNION CARBIDE CORDORATION, Carbon Products Div, (304) 744-3487 (Day or Nicht) 

270 Park Avenue, New York, New York 10017 

0.9 

N/A 
N/.4 

- 

Product: Trade Name and S onyms 
ACTIVATED CARBON I Yolui ib ia"  - A l y G r a d e s  

Black o d o r l e s s  qranules  APPEARANCE AN0 OOOR 

SECTION I 1  - HAZARDOUS INGREDIENTS 

I 

MATERIAL 

None as d e f i n e d  by United 

S t a t e s  Department o f  Labor 
~~ 

29 CFR 1 9 1 5 ,  1 9 1 6 ,  1917 



_ -  

' SECTION V - 'HEALTH HAZARD DATA I 
- ' E F F E C T S  OF OVEREXPOSURE 

J 

,Inhalation of activated carbon dust may cause temporary respiratory irritatign and 
discomfort. Potential hazard of adsorbed materials On used activated carbon should 

. 

EMERGENCY AN0 FIRST AI0 PROCEDURES 

-_-- 
'b+RESr(OLO LIMIT VALUE i- 10 ma/n3 fACGIH limit f o r  nui-sance dusts) 

UNSTABLE 

STABLE 

STABILlTY 
N/A CWOITIONS TO AVOIO 

X 4 

MAY OCCUR HAZAROOUS 

HAZARDOUS DECOMPOSJTION PROOUCTS I 
N/.4 CONOITIONS TO AVO10 

WILL NOT OCCUR I X I  

- 

N/A VENTILATION 

M€.CCHAN.I CA (Gencraal) 
Maintain bust level below TLV 

Special N/A 

Other None 

SECTION IX - SPECIAL PRECAUTIONS I 

PROTECTIVE OLOVES Recommended 

- . -_ -_. . - .- . - 
- -_ PRECAUTIONS TO 8E TAKEN IN HANOLING AN0 STORING ' 2 :  -----Tq.-.- 

Do not enter vessel containing activated carbon wi'thout adequate breathing air ~ U D T I  
. -  - - -  

EYE PROTECTION Safety giasses os  goggles. 

Closed vessels may be low in axygen level due to 
vated carbon. - New activated carbon - store in closed containers indefinite1 _ _ _ _ _ _  ;--I -- - - -  - 

OTHER PRECAUTIONS 

side storage keep on pallets and under tarpaulins to keep container dry. Do not - 

Dreathe dust. 
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215 PARK AVENUE SOUTH (212)  473-1300 I 
I ~ a i e  P r w o c j  

NEW YORK, N.Y-  10003 m y - 1 ,  1987 
s!palu#dm(- 

I 
Section II - Hazardous Ingredlentdldentfty lnformatioct 

. .  . -  

. . .  -.- . .  . .  
f 

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

. .  

- .  NONE 



MUCOUS MEMBRANES. 'INGESTION ~ T s m r r -  . .  

VtUUiWUl 

sig"rd-o(w . EXPOSURE MAY IRRITATE MUCOUS ME-S- 

. . .  . . .  
. . . .  . . . . . . .  . . . .  .. . . . . .  . .  . . - _ -  -- ._ .. W 

-(ccwrsralJ ....... . . . .  oct#r 
1 . .  

. . .  . .  N,A, 
- 

. - .  . 

MAY CAUSE SNEEZING. 
M&A C e  

. .  - 
. . . . .  . .  5 


