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1 INTRODUCTION 

The purpose of this Seneca Site-Wide Health and Safety Plan (SHSP) is to establish personnel protection 

standards and mandatory safety practices and procedures for fie ld investigation efforts conducted at Seneca 

At111y Depot, Romulus, New York. This plan assigns responsibilities, establishes standard operating 

procedures, and provides for contingencies that may arise during RI/FS investigations and other field work 

at solid waste management units (SWMUs) at Seneca Army Depot, Romulus, New York. Unless otheiwise 

specified in the individual site-specific Health and Safety Plan (HSP), the standard operating procedures and 

safety practices presented in this plan shall be followed by all personnel conducting work at Seneca Army 

Depot. Safety practices and operating procedures deviating from this SHSP or other site-specific 

requirement will be presented in individual site-specific HSPs to accommodate changes in specific work 

plans and task specific and location specific hazards for the various SWMU investigation activities . 

The provisions of the plan, if applicable to individual SWMU, are mandatory for all Parsons personnel 

engaged in on-site hazardous waste operations. Subcontractors working for Parsons must confom1 to this 

Health and Safety Plan unless they prepare and administer a plan with equivalent requirements. All Parsons 

and Parsons contract personnel who engage in project activities must be familiar with this plan and comply 

with its requirements. These personnel must sign-off on the Health and Safety Plan Signature Form , which 

is attached to each individual HSP. The signed miginal fo1111 will be kept on site and becomes part of the 

permanent project files. A copy of thi s fom1 is submitted to the Project Health and Safety Officer (PHSO). 

September, 2003 
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2 SITE DESCRIPTION AND CONTAMINATION CHARACTERIZATION 

2.1 SITE HISTORY AND DESCRIPTION 

The Seneca Anny Depot, a 10,587-acre facility in Seneca County, Romulus, New York, has been m:vned by 

the United States Government and operated by the Department of the Army since 1941 (Figure B-1). Since 

its inception in 1941 , SEDA's primary mission has been the receipt, storage, maintenance, and supply of 

military items, including munitions and equipment. The Depot's mission changed in 1995 when the 

Department of Defense (DOD) recommended closure of the SEDA under its Base Realignment and Closure 

(BRAC) process. 

During active militaty use, the land use was divided into three categories at the depot. The Main Post 

accounted for 9,832 acres and consists of an exclusion area containing partially buried, reinforced concrete 

igloos, general storage magazines, and warehouses. The cantonment areas of the facility consist of the 

North and South Posts. The North Post, at the north end of the Main Post, included troop housing, h·oop 

support, and community services. The South Post is located in the southeast portion of the facility near 

Route 96 and was a developed area containing warehouses, administration buildings, quatiers, and 

community service. 

When the Army a1Tived in Seneca, New York in 1941 , the nearly 10,000 acres in Cenh·al New York State 

were abundant fam1land. In June 1941 , the War Deparbnent approved the munitions project, and in July 

1941 , consh·uction for the Seneca Ordnance Depot (Depot) began. Constrnction workers completed nearly 

500 storage igloos and six aboveground magazines by the end of the year (Johnson 1984). With the 

constrnction of the administrntive area, ammunition facilities , warehouses, utility sh·uctures and a few 

housing quarters completed in 1943 , the Depot began its p1;maiy mission of receipt, storage, maintenance 

and supply of ammunition . As a filler Depot, it also issued and reconditioned ammunition for the First and 

Second Service Commands and for the Boston Port of Embarkation. 171is included all classes of 

ammunition and explosives except chemical anununition other than smoke. In 1946, the Am1y assigned the 

Depot to the First Am1y, which included the Mid-Atlantic States of New York, New Jersey and Delaware 

(Seneca Ordnance Depot 1946). 

2.2 PLANNED SITE ACTIVITIES 

Depending on specific conditions at individual sites at SEDA, field activities may include, but may not be 

limited to the following tasks: sampling-related geophysical surveys (e.g. , EM-31 , GPR); excavation, test 

pitting, soil boring, monitoring well insta llment, and sample collection. UXO detection and clearance will 

be perfonned at sites where UXOs are concern. In addition, some sites have potential radiological hazards. 

Table B-1 presents a list of Solid Waste Management Units (SWMUs) planned for RI/FS or other 

investigations at Seneca Depot. 

September, 2003 
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2.3 SITE CONTAMINATION CHARACTERIZATION 

A large number of compounds have been detected in the previous investigations at the Seneca site. The 

contaminants detected at the site include metals (e.g. , antimony, arsenic, cadmium, chromium, copper, lead, 

mercury, zinc), volatiles (e.g. , benzene, toluene, xylene, trichloroethene, cis-1 ,2-DCE, vinyl chloride), semi­

volatiles (e.g., PAHs). In addition, explosives (HMX, RDX, 2,4,6-TNT, 2,6-DNT, 2,4-DNT, and tetryl) 

have been detected at sites with potential UXO/OE hazards and elevated radiation levels have been detected 

at sites with potential radiation hazards (as listed in Table B-1). Table B-2 lists selected contaminants at 

SEDA and the ranges of the maximum concentrations observed at selected sites. Contaminants 

characterization for individual sites will be presented in the site-specific HSPs. 

September, 2003 
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3 HAZARD/RISK ANALYSIS 

The chemical and physical hazards that may be encountered at the SEDA sites are described below. Table 

B-3 presents a summary of Activity Hazard Analysis (AHA) for tasks that may be conducted at the Seneca 

Depot, including drilling, excavation/test pitting, sampling, and general site activities. For the individual 

HSPs, Activity Hazard Analysis will be conducted based on site-specification conditions and tasks that will 

be conducted at the site and a site-specific AHA table will be presented. 

3.1 EXPOSURE POTENTIAL 

The ptimary sources of exposure at the SWMUs will be the surface and subsurface soils, groundwater, 

surface water, and sediment. Depending on specific conditions at individual sites, these media may be 

contaminated with heavy metals, VOCs, SVOCs, explosive compounds, or low level radioactive waste. The 

exposure potential for the planned site activities is presented in the individual HSPs. 

3.2 CHEMICAL HAZARDS 

Health hazards and the exposure limits associated with che1nicals of concern are presented in Table B-4. 

Health hazards and the exposure limits for site-specific chemicals of concern will be presented in the 

individual HSPs. 

3.3 PHYSICAL HAZARDS 

3.3.1 Heat Stress 

Heat stress is one of the most common (and potentially serious) illnesses that affect field personnel. When 

site personnel are engaged in operations involving hot environments, a number of physiological responses 

can occur which may seriously affect the health and safety of the workers. Heat stTess can result in hea lth 

effects ranging from trnnsient heat fatigue to serious illness or death . 

Sweating does not cool the body unless moisture is removed from the body. The use of personal protective 

equipment (PPE) reduces the body's ability to eliminate large quantities of heat because the evaporation of 

sweat is decreased . The body's effort to maintain an acceptable temperature may become impaired and this 

may cause heat stress. Increased body temperature and physical discomfort also promote irritability and a 

decreased attention to the perfom1ance of hazardous tasks. 

Heat stress can be eliminated or controlled through the use of a comprehensive heat stress prevention and 

monitoring program (see Section 10). 

September, 2003 
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3.3.2 Colcl-Relatecl Illness 

Symptorns o_f Cold-Related Illnesses: Exposure to low temperatures presents a risk to employee safety and 

health both through the direct effect of the low temperature on the body and collateral effects such as 

slipping on ice, decreased dexterity, and reduced dependability of equipment. Work conducted in the 

winter months can become a hazard for field personnel due to cold exposure. All personnel must exercise 

increased care when working in cold environments to prevent accidents that may .result from the cold. 

The symptoms of cold exposure include frostbite and hypothe1111ia. Wind increases the impact of cold on 

a person's body. Work will cease under unusually hazardous conditions (e.g., windchill less than 10°F, or 

wind chill less than 20°F with precipitation) . Systemic cold exposure is refen-ed to as hypothermia. 

Local cold exposure is generally labeled frostbite. Recognition of the symptoms of cold-related illness 

will be discussed during the health and safety briefing conducted prior to the onset of site activities. 

Hypothermia. Hypothermia is defined as a decrease in a person's core temperature below 

96.8°F. The body temperature is nom1ally maintained by a combination of central (brain and 

spinal cord) and peripheral (skin and muscle) activity. Interferences with any of these 

mechanisms can result in hypothermia , even in the absence of "cold" ambient temperatures. 

The first symptom of systemic hypothermia is shivering. Maximum shivering starts when the 

core body temperature drops below 95°F. The next set of symptoms as the body's cooling 

progresses is apathy, listlessness, and sleepiness. The person remains conscious and responsive 

with nom1al blood pressure and a core temperature of 93.2°F. The person must be removed 

immediately to a facility with heat. As hypothennia advances beyond thi s point, the person has 

a glassy stare, slow pulse, slow respiratory rate, and may lose consc10usness. Severe 

hypothermia staiis when the core body temperature reaches 9 l .4°F. Finally, the extremities 

start to freeze hard and death could result. 

Frostbite. Frostbite is both a genera l and medical term given to areas of local cold injury. 

Frostbite has progressive degrees and this progression may continue until systemic hypothem1ia 

occurs. Unlike systemic hypothermia , frostbite rarely occurs unless the ambient temperatures 

are less than freezing and usually less than 20°F. Frostbite symptoms are a sudden blanching or 

whitening of the skin; a waxy or white appearance of the skin and it is finn to the touch; tissues 

are cold , pale, and solid . Superficial frostbite occurs when the skin is white but the underlying 

tissue is firm. The skin will reh1m to shape when depressed . Deep frostbite causes the 

underlying tissue to freeze. The skin will either not depress when pressed by the finger or it 

will depress but not return to the original contour. DEEP FROSTBITE IS A SERIOUS 

INJURY. 
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Progressive Clinical Symptoms of Hypothermia 

Core 

Temperature °F 

95° 

g70 - g90 

84° - 86° 

79° 

70° - 72° 

Clinical Signs 

Maximum shivering 

Consciousness clouded; blood 

pressure becomes difficult to obtain; 

pupils dilated 

Progressive loss of consciousness; 

muscular ri gidity; respiratory rate 

decreases 

Victim rarely conscious 

Maximum risk of venh·icular 

fibrillation 

Cold related illness can be eliminated or contro lled through the use of a comprehensive heat stress 

prevention and monit01ing program (see Section 10). 

3.3.3 Ultraviolet Radiation 

The sun emits ultraviolet radiation (UV) as heat and light. The skin 's natural defense mechanisms attempt to 

reject the UV by dishibuting melanin pigmentation where needed. However, overexposure to direct sunlight 

can cause inflammation or bliste1ing of the skin (sunburn). The use of sunscreen, long sleeve shi1is, and wide 

brim hats can help prevent sunburn. Clu·onic exposure to UV radiation is known to cause skin cancer. In 

case of sunburn, do not apply bum ointment, cold cream, or butter to relieve pain. Use a dry dressing and get 

medical attention for severe, extensive sunburns. 

3.3.4 Noise 

Operating heavy equipment can be a potentia l no ise source. Hearing protection will be worn by 

personnel operating heavy equipment. 
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3.4 SAFETY HAZARDS 

3.4.1 Slip, Trip, and Fall Hazards 

The site may contain slip, trip, and fall hazards for site workers, such as: 

• Holes, pits, or ditches . 

• Slippery surfaces. 

• Steep grades . 

• Uneven grades. 

• Sharp objects, such as nails, metal shards, and broken glass . 

Site personnel will be instructed to look for potential safety hazards and immediately contact the SHSO if 

hazards are discovered. The SHSO will infom1 team members of the locations of slip, trip, and fall 

hazards during daily site safety briefings. 

3.4.2 Hazards from Drilling, Excavation, Power Tool Operation, Hand Tool Operation, 

Material Lifting, Heavy Equipment Operation, and Motorized Equipment Operation 

Field operations such as drilling, excavation, power tool operation, hand tool operation, material lifting, 

heavy equipment operation, and motorized equipment operation may cause hazards to site personnel. 

Safe practices to prevent the hazards are presented in Section 11 . 

3.4.3 Thunderstorm Hazards 

During the course of field operations, severe weather may be encountered , including thunderstorms, 

lightning, rainstom1s, and other unsafe weather conditions (i.e., high winds and tornadoes). Criteria 

indicating that severe weather conditions may exist include: 

• High winds (greater than 40 miles per hour - depending on the tree cover and other site specific 

conditions); 

• Tornado watch or warning in place for the area including the site; 

• Visible lightning; 

• Extreme temperatures (e.g., greater than 100 degrees F) ; or 
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• Heavy rainfall that makes footing h·eacherous and visibility difficult. 

3.4.4 Ordnance Hazards 

Ordnance and ordnance-related items may be encountered at the site. Personnel should be alert for 

Ordnance and explosives contamination (OE) and OE-related scrap. Safe practices to prevent the hazards 

are presented in Section 19. 

3.4.5 Fire Hazards 

Although fires and explosions may arise spontaneously, they are more commonly the result of 

carelessness during the conduct of site activities, such as moving drums, mixing/bulking of site chemicals 

and during refueling of heavy or hand held equipment. Some potential causes of explosions and fires 

include: 

• Mixing of incompatible chemicals, which cause reactions that spontaneously ignite due to the 

production of both flammable vapors and heat; 

• Ignition of explosive or flammable chemical gases or vapors by external ignition sources; 

• Ignition of materials due to oxygen enrichment; 

• Agitation of shock or fiiction-sensitive compounds; 

• Sudden release of material s under pressure. 

Fire prevention and control are discussed in Section 11. 

3.5 BIOLOGICAL HAZARDS 

Biological hazards can result from encounters with mammals, insects, snakes, spiders, ticks, plants, 

parasites, and pathogens. Manunals can bite or scratch when cornered or surprised. The bite or scratch can 

result in local infection or infection with systemic pathogens or parasites. Insect and spider bites can result 

in severe allergic reactions in sensitive individuals . Exposure to poison ivy, poison oak or poison sumac 

results in skin rash. Ticks are vectors for a number of serious diseases. Dead animals, organic wastes, and 

contaminated soil and water can harbor parasites and pathogens. Pictures of poison ivy, snakes, spiders, and 

ticks are provided in Attachment B-2. 

3.5.1 Poison Ivy 

Poison ivy is common throughout SEDA. The majority of ski n reactions following contact with offending 

plants are allergic in nature and are characteri zed by: 
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• General symptoms of headache and fever; 

• Itching; 

• Redness; and 

• A rash. 

Some of the most common and severe allergic reactions result from contact with poison ivy, poison oak, 

and poison sumac. Contact with the poisonous sap of these plants produces a severe rash characterized by 

redness, bli sters, swelling, and intense burning and itching. The victim also may develop a high fever and 

may be very ill. Ordinarily, the rash begins within a few hours after exposure, but it may be delayed for 

24 to 48 hours. 

The most distinctive fea tures of poison ivy and poison oak are their leaves, which are composed of three 

leafl ets each (see figure in Attachment B-2). In certain seasons, both plants also have greenish-white 

fl owers and ben ies that grow in clusters. Poison sumac is a tall shrub or small h·ee with 6-12 leaflets 

an anged in pairs with a single leafl et at the end . This plant grows in wooded, swampy areas. 

Avoidance of plant/sap contact is the only effective means of preventing the poisoning. Site personnel 

should know how to recognize the poison ivy plant (see figures in Attachment B-2) and avoid walking 

through areas of heavy growth. If you must walk through areas of poison ivy, keep extremities covered and 

avoid contact of bare skin with poison ivy leaves and stems. When digging in areas of poison ivy growth, 

avoid contac t with the roots; these too can produce a reaction. 

A person experienci ng symptoms of poisoning should remove contaminated clothing; wash all exposed 

areas thoroughl y with soap and water. Oils from the poison ivy plant can adhere to clothes. Wash clothes 

exposed to poison ivy before wearing again. Apply calamine or other poison ivy/oak lotion if the rash is 

mild . Seek medica l advice if a severe reaction occ urs, or if there is a known history of previous 

sensitivity. Thorough washing of skin and clothing can be used after site work or after potential exposure 

to reduce severi ty of irritation. 

3.5.2 Ticks and Lyme Disease 

3.5.2.1 Introduction 

Ticks may be common during the spring and summer at SEDA. Two types of ticks may be encountered: the 

dog tick and the deer tick. The dog tick is the larger, more common tick. After biting, the dog tick will 

remain attached to the victim until engorged with blood. Dog ticks may h·ansmit rocky mountain spotted 

fever and other diseases. The deer tick is much smaller, ranging from poppy seed to grape seed size, and 

does not remain attached to the skin fo r very long after biting. Deer ticks can transmi t Lyme disease, which 

can have serious, long-tern, health effects if left un treated. Lyme disease is characterized by a bulls-eye 
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type rash; light in the center with an outer red area. Flu-like symptoms may also occur. These signs may 

occur at different times and the rash may not appear. 

If you discover any bites on the skin, wash the affected area and seek medical attention if a rash or flu-like 

symptoms appear. 

Lyme Disease is caused by a bacterium that may be transmitted by the bite of a tick. Ticks carrying 

Lyme Disease may be found throughout the U. S. living in grassy and wooded areas, and feeding on 

mammals such as mice, shrews, birds, raccoons, opossums, deer, and humans. Not all ticks are infected 

with the bacterium. When an infected tick bites, the bacterium is passed into the bloodstream of the host, 

where it multiplies . If detected early, Lyme Disease-can be h·eated with antibiotics. 

The illness typically occurs in the summer months and is characterized by a slowly expanding red rash 

that develops a few days to a few weeks after the bite of an infected tick. The illness can be accompanied 

by flu-like symptoms, headache, stiff neck, fever, muscle aches, and/or general malaise. At this stage, 

treatment by a physician is usually effective; but if left alone, these early symptoms may disappear and 

more serious problems may follow . The most common late symptom of the unh·eated disease is arthritis; 

other problems include meningitis , neurological , and cardiac abnormalities. NOTE: some people do not 

get the characteristic rash but progress directly to the later manifestations. Treatment of follow-on 

symptoms is more difficult than early symptoms and is not always successful. 

Rocky Mountain Spotted Fever is another tickbome disease. Nearly all cases of infection occur in the 

spring and summer, generally several days after exposure to in fec ted ticks. The onset of illness is abrupt 

and often accompanied by high fever, headache, chill s, and severe weakness. After the fourth day of 

fever, victims develop a spotted pink rash that usually staris on the hands and feet and gradually extends 

to most of the body. Early detection and treatment significantly reduces the severity of illness. The 

disease responds to antibiotic therapy with tetracycline or chloramphenicol. 

3.5.2.2 Prevention 

The following steps should be taken to limit the likelihood of getting tick bites: 

• Wear long pants and long sleeved shirts that fit tightly at the ankles and wrists; tape cuffs if 

necessary. Tuck pants legs into socks. 

• Wear hat and closed shoes. 

• Wear light colored clothing so ticks can be easily spotted . 

• Tick repellents such as DEET (vapor-active repellant) and Permethrin may be useful. Apply 

DEET to any exposed skin surface (except eyes and lips) or clothes and pern1ethrin to field 

clothing (allow to dry prior to wearing). 

• Inspect clothing frequ ently while in tick habitat. 

• Inspect head and body thoroughly when you return from the field. 
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• Shower immediately after work and wash work clothes daily. 

3.5.2.3 First Aid 

If found crawling on a person, ticks should be removed and burned or smashed between two rocks. 

Remove any ticks by tugging with tweezers. Do not squeeze or crush the tick. If a tick is found to be 

holding onto the skin, the tick should be covered with Vaseline until it can no longer breathe and backs 

out of the skin. At that time, all parts of the tick should be removed with tweezers. Do not squeeze the 

tick's body. Grasp it where the mouth paits enter the skin and tug gently, but firmly, until it releases its 

hold on the skin. Save the tick in a jar labeled with the date, body location of the bite, and the place 

where it may have been acquired. Be sure to remove all parts of the tick's body, and wash and disinfect 

the bite site with alcohol or an antiseptic. Hot showers are to be taken as soon as possible after site 

departure to wash away all ticks that have not adhered to the skin. 

For several days to several weeks after removal of the tick, look for the signs of the onset of Lyme 

disease, such as a rash that looks like a bulls-eye or an expanding red circle surrounding a light area, 

frequently seen with a small welt in the center. Also look for the signs of the onset of Rocky Mountain 

Spotted Fever (RMSF), such as an inflammation that is visible in the form of a rash comprising many red 

spots under the skin, which appears 3 to 10 days after the tick bite. 

3.5.3 Snakes 

3.5.3.1 Introduction 

Poison snakes are not common to the area of SEDA, though central New York is within the range of 

rattlesnakes and copperheads. Descriptions of these snakes are presented below. 

Copperhead: These snakes are commonly found near water sources in wooded areas. Copperhead s are 

generally less than four feet in length and are not particularly aggressive. Co loration ranges from golden 

brown to tan. These snakes have a banded pattern . 

Timber Rattlesnake: These are large, not particularly aggressive snakes with yellow through or gray to 

black, with dark back and side blotches on front of body and blotches fused to form cross bands on rear of 

body. Head is unmarked and he tail is black. They can be found in many habitats including rocky 

hillsides, swampy areas, and canebrake thickets. 
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Eastern Diamondback Rattlesnake: These snakes are commonly found in dry habitats tlu·oughout the 

coastal plain including pine and oak hills, pine flatwoods , and abandoned farm land. They are the largest 

rattlers ranging from 3 to 8 feet in length . These thick-bodied snakes have highly destrnctive venom and 

are considered the most dangerous snakes in North America. The back of the snake is distinctively 

patterned with dark diamonds with light centers and bordered by cream to yellow-colored scales. 

3.5.3.2 Prevention 

The best snakebite h·eatment 1s to avoid getting bitten. The following suggestions will help 111 this 

process: 

• Learn to identify poisonous snakes - this shall be reviewed during site-specific safety 

h·aining. The features identified in Table B-5 will assist in properly identifying a snake as 

poisonous or non-poisonous. 

• Watch where you sit and place your hands and feet. Do not put hands and feet where you 

have not looked. 

• Avoid rock piles, stacks of old boards, and weeds and brush in wooded areas. If movement is 

necessary, use a remote means to initially relocate the material. Prior to entering a heavi ly 

wooded or brush area , look and listen carefully. 

• Never handle "dead" snakes; they may not be completely dead . Do not attempt to capture or 

kill ANY snakes. Caution should be used if any snake is encountered. 

• Step heavily . Snakes can feel footfall s through the ground and will avoid you if they can. 

• Wear heavy leather boots and loose fitting pants. 

3.5.3.3 First Aid 

A snakebite is usually characteri zed by extreme pain and swelling at the s ite of the bite; the presence of 

one or more puncture wounds created by the fangs; and a general skin di sco loration. The manifestations 

of the bite include genera l weakness, rapid pulse, nausea and vomiting, shortness of breath, dimness of 

vision, tingling or numbness of the tongue, mouth or scalp, and shock. 

Physical reactions are aggravated by acute fear, anxiety, the amount of venom injected and the speed of 

absorption of venom into the victim's circulation, the size of the victim, protection provided by clothing 

(including shoes and gloves) , quick anti-venom therapy, and location of the bite. 

The rules to fo llow if someone is bitten by a snake are: 

1. DO NOT cut "Xs" over the bite area as thi s will intensify the effect of the venom. 

2. DO NOT apply suction to the wound since this has a minimal effective in removing venom. 
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3. DO NOT apply a tourniquet since this will concentrate the venom and increase the amount of 

tissue damage in the immediate area. 

4. If possible, h-y to get a good look at the snake so it can be identified for proper selection of anti­

venom. 

5. DO NOT allow the victim to run for help s ince running increases the heart rate and wi ll increase 

the spread of the venom throughout the body. 

6. Calm, reassure and keep the victim calm and immobile. Do not delay evacuation. 

7. Have the victim hold the affected extremity lower than the body while waiting for medical 

assistance. 

8. Transport the victim to medical attention immediately. 

An mc1s10n through the fang marks is not advisable; this procedure is too hazardous to underlying 

structures and at best removes only 20% of the venom. Do not use cold compresses, ice, dry ice, 

chemical ice packs, spray refrigerants, or other methods of cold therapy. The caregiver must consider 

several other factors. A person bitten by a snake should hy to lie still and be quiet. If the bite is in the 

ann or leg, keep the bite lower than the heart. Staying still and holding the bite lower than the heart will 

help to slow any poison spreading through the body. Get medical care as soon as possible, even if the 

snake was known to be non-poisonous . The use of snake bite kits is prohibited . 

3.5.4 Bees, Wasps, Hornets, and Other Insects 

Symptoms of an insect bite are normally a shaq) , immediate pain in the body part bitten. Poisonous 

insects and insect-like creatures that may be encountered at former Seneca A.1111y Depot sites include the 

fo llowing: 

• Bees (honeybees, bumble bees, wasps, and hornets) ; 

• Scorpions; 

• Caterpillars; and 

• Beetles/Bugs. 

Site personnel will comply with the fo llowing work practices: 

• Personnel with a known hypersensitivity to bee, wasp, or hornet stings will inform the PM or 

SHSO of thi s condition prior to perfonning site activities. 

• Personnel with a known hypersensitivity condition wi ll keep emergency medication in the ir 

possess10n. 

• All personnel will remain vigilant for the presence of these stinging in sects. Discovered nests 

will be flagged and their location reported to other site personnel. 

• If stung, immediate ly inform the SI-ISO to rece ive treatment, per Figure B-2. 
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3.5.5 Spiders 

The two poisonous spiders that may be encountered on the former Seneca Army Depot project are the 

Brown Recluse and the Black Widow. The Brown Recluse is up to one inch long with a violin or "fiddle" 

shaped mark on the top of the head. The Black Widow is a smaller, bulbous black spider with a red 

hourglass-shaped mark on the underside. 

Reactions to a Brown Recluse spider bite include mild to severe pain within two to eight hours and a star 

shaped area around the bite within three to four days. Significant tissue death and loss accompanies a 

Brown Recluse spider bite. Reactions to a Black Widow spider include intense pain at the site of the bite 

after approximately 15 to 60 minutes, followed by profuse sweating, rigid abdominal muscles, muscle 

spasms, breathing difficulty, slurred speech, poor coordination, dilated pupils, and generalized swelling of 

face and extremities. 

Persons that have been bitten by a Brown Recluse or Black Widow spider should be immediately 

transported to a hospital. The spider should be collected (if possible) for confirmation of the species. 

Reactions to a Brown Recluse spider bite include mild to severe pain within two to eight hours and a star 

shaped area around the bite within three to four days. Significant tissue death and loss accompanies a 

Brown Recluse spider bite. Reactions to a Black Widow spider include intense pain at the site of the bite 

after approximately 15 to 60 minutes, followed by profuse sweating, rigid abdominal muscles, muscle 

spasms, breathing difficulty, sluITed speech, poor coordination, dilated pupils, and generalized swelling of 

face and extremities. 

First Aid: 

• If possible, catch the spider to confirm its identity. Even if the body is crushed, save it for 

identification. 

• Clean the bitten area with soap and water or rubbing alcohol. 

• To relieve pain, place an ice pack over the bite. 

• Keep the victim quiet and monitor breathing. 

• Seek immediate medical attention. 

3.5.6 Bloodborne Pathogens 

Bloodbome pathogens enter the human body and blood circulation system through punctures, cuts or 

abrasions of the skin or mucous membranes. They are not transmitted through ingestion (swallowing), 

through the lungs (breathing), or by contact with whole, healthy skin. However, under the principle of 

universal precautions (see below) all blood should be considered infectious, and all skin and mucous 

membranes should be considered to have possible points of entry for pathogens. 
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There are a number of infections that are h·ansmitted by insects and arthropods where the infection cycle 

includes the human blood system. Examples include malaria and lyme disease, which are transmitted by 

mosquitoes and ticks, respectively. These diseases are serious, and the possibility for infection should be 

considered in planning field operations in areas where these disease vectors are present. However, these 

diseases cannot be h·ansmitted through personal contact with human blood, and are not covered by the 

OSHA Bloodborne Pathogen Standard. 

Potential bloodbome pathogen exposure include: 

• Contact with contaminated medical equipment, medical waste, sharps and other potential infectious 

material 

• Medical emergency response operations such as administering first aid or CPR 

• Contact with human wastes such as domestic sewage 

• All body fluids in situations where it is difficult or impossible to differentiate between body fluid 

types 

An indoctrination to the bloodbome pathogens standard (29 CFR § 1910.1030) will be provided to all 

employees either during their first aid training, and/or during the initial site health and safety meeting. It is 

important to recognize the concept of universal precautions. Universal precautions require one to assume 

that all blood and bodily fluids contain pathogens and require the use of protective barriers to prevent 

exposure. Latex gloves and CPR barriers will be available in the first aid supplies stored at each site and 

should be used prior to attending to a victim's needs. Additionally, washing any body part or surface that 

has been contaminated with blood is an important pa1t of the universal precautions. The SHSO shou ld be 

notified of any potential contact with blood or bodily fluids resulting from first aid or CPR administered on 

the job. 

3.6 IONIZING RADIATION HAZARDS 

Radioactive materials were stored at Seneca Army Depot in the fom1 of pitch blend, a tarry, uranium oxide 

ore derived from coa l. The pitch blend has been removed from the depot; however, the possibility exists 

that small amounts of this radioactive material were disposed on-site. Monitoring for radioactivity will be 

conducted at selected SWMUs to minimize the small chance of exposure. 

The hazards associated with radioactive matetials result from the particles emitted from the material. Three 

types of radioactive paiticles are of concern with regard to environmental radioactivity are: 

• Alpha particles, 

• Beta parti c les, and 

September, 2003 
Page B-3-1 2 

P:\Pll\PROJECTS\SENECA\GENERJC\APPEND.B\REY ISED_AUGUST2003\TEXT\SECTION 3.DOC 



SENECA GENERIC Rl/FS WORKPLAN FINAL REPORT 

• Gamma or x- rays. 

The hazards associated with each of these types of rad iation are presented in the Corporate Radiation 

Protection Manual, which is attached in Attachment B-3. 

The following is a summa1y of the possible long-term toxic effects of the radionuclides of concern that 

may exist at Seneca. 

Radium - Radium (primarily found in nature as Ra-226 and Ra-228) can emit alpha and beta particles 

and gamma rays . Radium, via oral exposure, is known to cause lung, bone, brain, and nasal passage 

tumors in humans. Specifically, the primmy biological endpoints associated with the inges tion of radium 

are bone sarcomas and carcinomas of the paranasal sinuses and mastoids. The decay progeny of radium, 

including radon, polonium, bismuth, and lead, are believed to be in part responsible for the occuITence of 

tumors after radium exposure. 

Thorium - The toxicity of thorium is generally associated with the radioactivity of T h-232 and its decay 

progeny. Th-232 is primari ly an alpha-emitter, but severa l of its progeny are beta and gamma emitters as 

well . There is strong evidence of liver cancer resulting from the inj ection of certain thorium compounds. 

It is believed that most thorium compounds are retained in the body more or less indefinitely, but due to 

the chemistry of thorium and the lack of epidemiological studies, there is considerable uncertainty about 

its long-tem1 health effects. 

Uranium - The major pathway for the primary uranium isotopes (U-234, U-235, and U-238) is tlu·ough 

ingestion. The uranium isotopes primarily are alpha-em itters, but severa l of their progeny are beta and 

gamma emitters as well . The biological endpoints of uran ium in the body are the ske letal system, lungs, 

liver, and kidneys. The radiotoxicity of uranium (the result of the emission of alpha particles and gamma 

rays) can result in h1mors of these organs; in add ition, the chemica l toxicity of uranium can result in 

kidney damage. There is also a suggestion of risk fro m the clu·onic inhalation of uranium dust. For 

natural uranium, there may also be health risk associated with its decay progeny, including radium, radon, 

polonium, bismuth, and lead. 

Promethium - The toxicity of promethium (Pm-147) comes from its emission of beta particles. In 

addition, its decay progeny, samarium-147, is an alpha-emitter. There is little specific information 

available about the long-tenn health effects of promethium exposure. 

Plutonium - The toxicity of plutonium (Pu-239) primarily comes from its emission of alpha particles. It 

is thought that inhalation and skin penetration are the two more important exposure pathways, with 

ingestion being less of a concern because of the poor absorption of plutonium by the gastrnintestinal tract. 

Although few epidemiological studies with plutonium have been perforn1ed , it is believed that inhalation 

of plutonium compounds can resu lt in lung cancer, pulmonary fibros is, and radiation pneumoniti s. After 
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inhalation or skin penetra tion, plutonium absorbed into the blood stTeam is deposited principally in the 

liver and skeleton, with a small amount deposited in the gonads. Plutonium can be retained by the body 

fo r several decades . 

Tritium - Tritium (H-3 ) can be present in the environment as a gas, as water or water vapor, or as part of 

a more complex molecule, and its toxicity varies depending on its form. Tritium as water or water vapor 

is several times more toxic than tritium as a gas . Tritium is not retained by the human body for a long 

period of time. Studies have shown that unborn fetuses may develop birth defects if the mother ingests 

h·itium in the fo m1 of water. 

Ionizing radiation hazard tra ining, radiological monitoring, personnel decontamination, and equipment 

decontamination are presented in Sections 5, 9, 13, and 14, respecti vely. ln addition, radiological survey 

procedure for decontamination of equipment, materi als, and tools is presented in Attaclm1ent B-4. 
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4 STAFF ORGANIZATION, QUALIFICATIONS, AND RESPONSIBILITIES 

All Parsons site personnel and Parsons subconh·actors performing duties or working in areas where there is 

potential for exposure to hazardous material will meet the h·aining requirements of OSHA 29 CFR 

§ 1910.120 before working on-site. Site perso1mel and their duties are outlined below: 

1. Parsons Site Manager, responsible for all Parsons personnel and Parsons ' subcontractors on-site and 

designates duties to the on-site personnel. The name of the Site Manager or, if the Site Manager is 

absent, the name of the acting Site Manager, shall be posted in the command post. 

2. The Project Health and Safety Officer (PHSO) is responsible for oversight and direction to ensure 

full compliance with all health and safety issues at the project site. The PHSO will oversee all 

aspects of site safety, including: the preparation of the Safety and Health Plan, perfom1ance of the 

initial site-specific h·aining, and the periodic auditing of site operations to verify OSHA, COE, 

and SSHP compliance. 

3. The Site Health and Safety Officer (SHSO) is responsible for catTying out the provisions of the HSP 

with regard to site work, and will ensure that all personnel entering the site understand and adhere to 

the provi sions of the HSP and that personnel meet the training and medical monitoring requirements 

of 29 CFR § 1910.120. Any changes in the provisions of the HSP shall be made in writing by the 

SHSO and shall be approved by the Project Health and Safety Officer (PHSO) or Corporate Health 

and Safety Officer. Any personal protective equipment upgrades or downgrades shall be 

documented in writing by the SHSO. The SHSO shall have the authority to stop an operation or site 

work if, in the opinion of the SHSO, the site conditions or the manner in which the work is being 

conducted, presents a hazard to site personnel , su1ToL111ding populations, or the environment. The 

name of the SHSO or, if the SHSO is absent, the name of the Acting SHSO, shall be posted in the 

Command Post. The SHSO is responsible for all air monitoring. Air monitoring requirements for 

the Seneca Site are set fotih in Section 6.0 of the SHSP. 

4. For s ites with UXO ordnance, UXO/OE Safety Officer (UXOSO) will be responsible for all UXO 

safety on site. Stops work if any operation threatens work or public health or safety. 

5. For sites with potential radiological hazards, Radiation Safety Officer (RSO) is responsible for 

radiation safety during field activities. The RSO is responsible for compliance with radiation 

protection standards , determination of radiation-monitoring procedures, preparation of radiation 

training program, and selection of appropriate Personnel Protection Equipment (PPE) for ioniz ing 

radiation hazard. 

6. Field personnel will be involved in sampling, inspections, field monitoring, and decontamination, as 

specified in the Work Plan for each individual site. Site personnel will only perform tasks for 

which they have received appropriate h·aining. 

7. For sites with UXO ordnance, fi eld personnel will be responsible for locating and identifying 

unexploded ordnance on the site and for clearing access pathways to sampling and work locations. 

UXO personnel shall not move or di spose of any UXO found. Disposal and demolition of UXOs 

will be performed by SEDA EOD personnel. 
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8. For sites with potential radiological hazards, field personnel will be responsible for field monitoring 

and decontamination. 

Site visitors who are not affiliated with Parsons will not be allowed into active work areas without making 

anangements with Seneca and Parsons well in advance of the planned visit. Site visitors must present 

evidence of appropriate training and participation in a medical surveillan?e program in accordance with 29 

CFR § 1910.120, and evidence of ability to use a respirator in accordance with 29 CFR § 1910.134. 

Seneca Army Depot, USEPA and NYSDEC perso1mel will be pennitted into active work areas after 

presenting a letter addressed to the Parsons' SHSO certifying they have passed a physical examination and 

are certified to wear the appropriate respiratory protective equipment. However, if the representatives from 

these agencies are non-UXO qualified personnel, they will not be permitted to be inside the exclusion zone 

during UXO operations. Also, UXO operations will cease if non-UXO qualified personnel enter any area in 

which UXO operations are in progress. The representatives are required to wear appropriate PPE. 

All visitors will follow the advice and instructions of the Parsons' Site Manager and SHSO. Failure to 

follow these insh·uctions may endanger the health and safety of visitors and other on-site personnel. 

Table B-6 describes the responsibilities of all on-site persmmel. 
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5 HEALTH AND SAFETY TRAINING . 

All site personnel involved in hazardous work should meet the training requirements set forth in 29 CFR 

§1910.120(e). All employees engaged in hazardous waste site work should have received 40 hours of 

training in hazardous waste site operations and safety procedures. In addition, all fie ld personnel will have 

had at least three days of field experience under the supervision of a trained supervisor. On-site personnel 

must be up to date on their annual 8-hour refresher trn ining. 

Supervisors, SHSO, and site managers should have received an additional 8 hours of specialized h·aining on 

the safe management of site operations. All site personnel should receive annual updated training. 

Additional h·aining should be provided to those personnel designated to respond to site emergencies. 

Additional training should be provided to those employees who may be exposed to unique or special 

hazards (e.g., radiological hazards, UXO hazards) at the site. At least two people on-site will be cunently 

certified in First Aid and CPR. 

On-site safety training will consist of a detailed safety meeting and training session prior to the beginning of 

any field work. This meeting will cover all site activities and will also review the site emergency response 

plan. All site persom1el are required to attend this meeting. Other topics to be discussed will include 

donning and doffing of persom1el protective equipment as well as a brief toxicological review of site­

specific known and suspected contaminants. 

Daily safety meetings will also be conducted prior to each day's activities. These meetings will cover the 

safety measures to be employed during that day's activities and the emergency response and evacuation 

procedures for each work site and work crew. 

On-site h·aining will be documented using the form contained in Attachment B- 1, On-Site Documentation 

Forms. Certificates of trn ining (40-hr, 8-hr refresher, etc) will be maintained on-site by the SHSO. 

5. 1 INITIAL SITE TRAINING 

The PHSO or SHSO is responsible for developing a site-specific occupational hazard training program. 

The PHSO or SHSO is responsible for providing training to all Parsons personnel and Parsons 

subcontractors under Parsons H&S supervision that are to work at SEDA. This initial site training shall 

consist of a review of the site specific Health and Safety Plan and shall cover the following topics: 

Site Personnel and Duties; 

Site Description; 

Site Characterizati on; 

Chemical and Physical Hazards; 

Heat Stress and Cold Sh·ess; 
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Site Layout, Site Control Measures, and Work Zones; 

Personnel Protective Equipment; 

Air and personnel monitoring 

Safe Work Practices and Engineering Contrnls; 

Emergency Response Plan; 

Evacuation Procedures; 

Emergency and Personnel Protective Equipment; 

Emergency Telephone Numbers; 

Directions to Hospital ; 

Medical Surveillance Requirements; and 

Health and Safety Training 

FfN AL REPORT 

All proposed project personnel will be required to complete this training prior to being allowed to work 

on site. Each worker's attendance and completion of this h·aining will be documented by the SHSO. 

After the training, each field team member will sign the form in Attachment B-1 attesting to their 

understanding and acceptance of the SHSP and copies of these forms will be kept on file. 

All field inspectors will be provided training in the use of instruments or equipment prior to their assignment 

to operate these inshLiments or equipment. 

Personnel will also be instructed in the use of the buddy system, which is a method of organizing work 

groups so that there is someone that is always available to : 

• Provide hi s or her partner with assistance in an emergency. 

Observe his or her partner for signs of chemical or physical exposure. 

Periodically check the integrity of his or her partner's PPE. 

Notify the emergency response personnel when an emergency occurs . 

The buddy system will be used at all times when employees are within an exclusion zone (EZ) . 

5.2 SAFETY BRIEFINGS 

Safety briefings shall be conducted each morning while working at the site and at the beginning of new 

operations, changes in site conditions, and changes in operating procedures due to weather, new equipment, 

or additional site infonnation. Topics will include a review of safety procedures for that day's activities. 

Records of on-site training will be maintained by the SHSO. 

The topics covered in the safety briefings will include, as appropriate: 

September, 2003 
Page B-5-2 

P:\Pl1\PROJECTS\SENECA\GENERJ \A PP END.B\REV ISED_AUGUST200J \TEXT\ SECTION5 .DOC 



SENECA GENERJC Rl/ FS WORKPLAN 

Evacuation routes and emergency procedures; 

Use of additional protective equipment; 

Terrain hazards; 

Weather hazards; 

New chemical or toxicological infom1ation; 

Periodic review of portions of the site-specific SSHP; and 

Review of site incidents, follow-up, and corrective measures. 

5.3 CPR/FIRST AID TRAINING 

FINAL REPORT 

Two site personnel certified in First Aid/CPR will be on site to provide immediate response to an accident 

situation until medical assistance anives on the site. These selected employees are trained in CPR and 

first aid for emergency use only. Indoctrination to the bloodbome pathogens standard (29 CFR 

§1910.1030) will be provided to all employees either during their first aid h·aining, and/or during the 

initial site health and safety meeting. 

5.4 EMERGENCY RESPONSE TRAINING 

All site personnel will be made aware of the project emergency assistance network, the most probable route 

of evacuation from the site in the event of an emergency, and other emergency procedures included 111 

Section 16. 

5.5 HAZARD COMMUNICATION TRAINING 

In accordance with the OSHA Hazard Communi cation Standard (29 CFR § 1920.1200 and CFR 

§ 1926.59), copies of all material safety data sheets (MSDS) for hazardous chemical materials that are 

used during site operations or that are present on-site will be ava ilable from the SHSO. The SHSO wi ll 

conduct hazard communication training in accordance with 29 CFR § 1920.1200 and CFR § 1926.59 and 

the Hazard Communication Program (See Section 11). Training will include, but not limited to , all 

hazards or potential hazards assoc iated with site activities and any hazardous chemical materials brought 

to or found on site. 

5.6 RADIOLOGICAL TRAINING 

All field inspectors will be provided training in the use of hand-held radiation meters, by a person who is 

lmowledgeable in their use, prior to their assignment as lead representative on a survey crew. This 

h·aining w ill focus on the proper use of rad iation detec tion instruments (Geiger-Mueller detectors and 

other detectors if considered approp1iate) to assure that all radiation hea lth and safety monitoring 

equipment is properly used during the field operations . Radiation survey meters must only be used by 
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persons who have been h·ained in the proper interpretation of their readings. The meters require frequent 

calibration and checking to ensure that the readings are accurate. 

Additionally, as part of the planned Health and Safety kick-off meeting, all other project personnel will be 

infom1ed of the possible implications of contact with or exposure to radiological mate1ials. This briefing will 

focus on: 

• Identi fyi ng materials that are suspected of being present on site; 

• Tentatively identifying areas where exposure to radiological material is believed to be possible based on 

surface radiation surveys; 

• Defining levels that will be used as thresholds for higgering personal safety response actions; 

• Explaining how the selected exposure levels are set and why these levels are consistent with establi shed 

guidance and protection of site worker health, safety and welfare; and, 

• Explaining and practicing decontamination procedures that will be implemented if radiological materials 

are found to be present. 

All proposed project personnel will be required to comp lete this training prior to being allowed to work on 

site. Each worker's attendance and completion of this training will be documented by the SHSO. 

5.7 UXO TRAINING 

UXO personnel will be U.S. citizens and graduates of one of the followin g: U .S. Anny Bomb Disposa l 

School , Aberdeen Proving Ground, Maryland; U.S. Naval EOD School , Indian Head, Maryland; EOD 

Assistants Course, Redstone Arsenal , AL or Eglin Air Force Base, FL; or DoD certified equivalent 

course. Credit for the EOC experience whi le assigned to the National Guard or Reserve wi ll be based on 

the actua l documented time spent on active duty, not on the total time of service. Personne l must provide 

the UXOSO with documentation of the success ful completion of Naval Explosive Ordnance Disposal 

training or US Army Bomb Disposal School. All personnel must meet the requirements set forth in 

"Perso1mel/Work Standards" (DID OE-025; March 3, 2000). 

The UXO subcontractor will provide site-specific basic UXO Recognition and Avoidance Training. The 

following areas will be included: 

1. Basic UXO and UXO component recognition training; 

2. UXO avoidance and reporting procedures; 

3. Specific haza rds related to UXOs; 

4 . UXO emergency procedures; and 

5. Emergency medical care related to UXOs. 
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5.8 VISITOR TRAINING 

Visitors to the support zone will receive training in the following areas: 

• Emergency s_ignals and procedures. 

• Work areas and locations. 

• Names of field team leader and site health and safety officer. 

• Location and description of potential hazards and risks. 

• A short briefing about chemical and physical hazards found on-site. 

• Areas of the site that are closed to visitors. 

• The site excavation plan and emergency procedures. 

• Other topics as deemed appropriate. 

Site visitors wishing to enter the EZ during site operations will be subject to the same site specific and 

hazard information training as specified for site personnel. In case of a visitor entering the Exclusion Zone, 

all inhusive activities will cease. Visitors requesting enh-y to the EZ will also be required to present 

documentation of OSHA hazardous waste h·aining and medical surveillance, consistent with the 

requirements of the general site employees. Non-UXO qualified visitors will not be pennitted to be inside 

the exclusion zone of a UXO site. All visitors will make appropriate entries in the Visitor's Log and shall 

wear appropriate PPE. 

5.9 TRAINING DOCUMENTATION 

Documentation of training requirements is the responsibility of each employer. Written documentation 

verifying compliance with 29 CFR § 1910.120 (e)(3), (e)(4) (as applicable) and (e)(8) must be submitted to 

the SI-ISO prior to entering the EZ. Documentation of worker's cun-ent h·aining credentials will be kept on 

site. 
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6 PERSONAL PROTECTIVE EQUIPMENT 

The selection and use of personnel protective equipment (PPE) at individual sites will be specified in the 

individual HSPs. The unknown nature of hazardous waste site work and the possibility of changing 

conditions during the conduct of the work may require changes in the personal protective equipment. When 

changes in personal protective equipment become necessary, these changes shall be made in accordance 

with the action levels and criteria set forth in this plan. As a rnle, levels of PPE will need to be reassessed if 

any of the following occur: 

• Appearance of previously unidentified or anticipated chemical conditions or task hazards. 

• Ambient weather conditions change which impact the use of assigned PPE. 

• A new task is introduced or a previously assigned and evaluated task is expanded in scope. 

If work tasks are added to the SOW after approval of the site-specific HSP, the Corporate HSO or PHSO 

shall identify and assess the task hazards and complete a Certification of Hazard Analysis fo1m and 

designate the level and type of PPE to be used during conduct of the task. The new ce1tificate, along with 

any other additions, changes or modifications to the approved site-specific HSP shall be approved by the 

Corporate HSO and PM. 

Routine site work at the Seneca site will be perfonned in Level D protection, augmented with steel toe 

boots, inner surgical gloves, and chemi cal-resistant outer gloves. Level C respi ratory protection with 

organic vapor/P-100 will be carried by all work crews to be donned when ai r monitoring indicates the need 

for respiratory protection. Required equipment for Levels B, C, and D are detailed in Table B-7, 

Description of Personal Protective Equipment and Levels of Protection. 

The organic vapor monitor will be the primary instrument for determining contaminant concentrations that 

may trigger a change in respiratory protection. Level C protection will be worn in situations where 

inhalation of fugitive dust containing metals or explosives is determined to be present in high levels. Action 

levels for changes in personnel protection equipment are shown in Table B-8. It should be noted that the 

action levels for spec ific sites may vary depending on the site-specific info1mation. The action levels for 

individual sites will be specified in the individual HSPs. 

In the event that personal protective equipment is ripped or tom, work shall stop and PPE shall be removed 

and replaced as soon as possible. 

6.1 PPE SELECTION 

Appropriate PPE shall be identified by SHSO based on site-specific conditions and shall be presented in 

individual HSPs. In general, the fo llowing considerations shall be observed in the selection of PPE: 
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• Hard hats wi ll be required when working around heavy equipment or when an overhead 

hazard exists; 

• Steel toe/shank boots are required when working around heavy equipment; 

• Safety glasses shall be selected which protect site personnel from potential hazards. Goggles 

may be necessary to protect from splash hazards during sampling; 

• Hearing protection should be used when working around heavy equipment or using power 

tools; 

• Leather gloves should be used when drilling is conducted; 

• The SHSO shall continually evaluate site tasks to identify hazards and shall provide any PPE 

necessary to ensure the safety and health of site personnel, regardless of the activity they 

perfom1; and 

• Other task-specific PPE based on site-specific conditions. 

6.2 Respiratory Protection 

Respiratory protection is required whenever it is determined necessary by the SHSO. The selection and use 

of a full respiratory protection must comply with the OSHA respirator standards and U .S. Army EM385-1-

1. All respirators must be N1OSH approved and properly fit tested. Fit test forms are located in Attachment 

B-1. Respirator use and maintenance must be documented. A respiratory protection program is presented in 

Attaclm1ent B-5. 

When usage of a respirator is deemed necessary, the fo llowing wi ll be completed: 

• All project personnel to be wearing a respirator wi ll be fit tested; 

• Used cartridges for Level C operation wi ll be disposed at the end of the day and new carh1dges wi ll be 

used for the next working day; and 

• Respirators wi ll be cleaned daily by project pers01mel. 

6.3 EQUIPMENT 

First aid kits for the treatment of minor injuries and bums shall be maintained onsite. The first aid kits 

shall be inspected by the SHSO at least weekly to ensure adequate supplies are avai lable and in proper 

working order. The contents and number of first aid kits shall be detem1ined by EM-385- 1-1 , Section 

03.B and approved by the SHSO prior to the start of s ite activities. 

At a minimum, the fo llowing general emergency equ ipment will be available at the site at all times: 
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Equipment 

Fire Extinguishers 

Location 

Two ( 1 OABC) in the vehicle transporting explosives, one 

in each transport vehicle and piece of heavy equipment 

Emergency Eyewash Each vehicle on-site 

First Aid Kit Each vehicle on-site 

Stretchers One in the vehicle 

Page 8 -6-3 
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7 MEDICAL SURVEILLANCE 

All personnel conducting work in the exclusion and contamination reduction zones will be participating in a 

medical surveillance program which meets the criteria set forth in OSHA 29 CFR Part 1910.120. This rule 

requires that employees engaged in hazardous waste site work receive a medical examination at least 

annually, and they be certified by the examining physician to wear a respirator without restrictions. All 

subcontractors performing hazardous waste work must be enrolled in a medical surveillance program. 

Wtitten certification of completion of medical exams will be maintained by the SI-ISO. The medical 

surveillance program requires all field personnel receive medical examinations: 

• Prior to site activities; 

• Annually; 

• Upon termination ; 

• Following exposure or injury; and 

• Additionally as needed on a case-specific basis. 

Employees of Seneca Army Depot (SEDA) who will be perfonning activities in active work areas at SEDA 

will be required to participate in SEDA's medical surveillance program. 

7.1 PHYSICAL EXAMINATIONS 

OSHA (29 CFR Part 1910.120 [f]) requires the enrollment of personnel engaged in operations involving 

hazardous materials in a medical surveillance program. The content of the examination must be 

sufficiently detailed to dete1111ine an individual ' s fitness for duty, including ability to work while wearing 

protective equipment (e.g. , respirator, impenneable clothing, etc .). The results of these examinations will 

be kept on file at least 30 years after employment has been terminated. 

All personnel who will be engaged in hazardous waste operations on this project will present to the PI-ISO 

or SHSO a physician 's certification of completion of a comprehensive medical monitoring examination 

within the 12 months prior to the beginning of activities. Additionally, the SHSO will ensure that 

workers remain current in their medical monitoring throughout the duration of the project as well as meet 

the medical surveillance inclusion criteria for their specific job assignments. The certification shall attest 

to the individual's fitness for duty , including his or her ability to work while wearing PPE (e .g. , 

respirator, impermeable clothing, etc.). Copies of employees ' Health Status Reports will be provided to 

the SHSO prior to the commencement of field operations. 
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7.2 RADIOLOGICAL MONITORING 

For sites with potential radiological hazards, dosimetry will be used to monitor exposure to 10mzmg 

radiation resources. Section 8 provides guidance on the use of radiation dosimeh-y. 
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8 RADIATION DOSIMETRY 

All site pers01mel invo lved in radiological surveys or investigations shall wear personal radiation dosimeters 

during their work. These badges will be used to detennine each individual's exposure to radiation as a result 

of their involvement in the site activities. The exposure data will also be used to ve1ify compliance with 

OSHA and NRC's regulatory limits. 

Each crew member will be assigned an individual , pre-numbered thermoluminescent dosimeter (TLD) badge. 

Whenever the employee is in the area, he/she will be required to wear their TLD in a prominent location, 

specifically in a region on the front of the body between the waist and the neck. At the end of each work shift 

or whenever the employee leaves the site, this badge will be returned to the field logistics support office for 

storage in a secure location. This badge will not be assigned or used by any other individual and is intended 

to provide data on the site worker's cumulative exposure while on site. At the end of each calendar quarter, 

all assigned badges will be recovered and sent to a laboratory for analysis. Project personnel will also be 

ass igned a new badge fo r the next period of work on site. 

Reports of exposure to ionizing radiation will be furn ished to each site personnel working within a 

radiologically restricted area annually, upon termination, and within 30 days of any personal request. In 

addition, reports of exposure to ionizing radiation will be furni shed to the RSO as soon as available. 
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9 EXPOSURE MONITORING/AIR SAMPLING PROGRAM 

Environmental and personal monitoring program will be developed based on site-specific infom1ation for 

individual HSPs. This section present general information on wind direction monitoring, volati le organic 

compound (VOC) monitoring, and radiation monitoring. 

9.1 WIND DIRECTION MONITORING 

A wind direction indicator (such as survey flagging tied to a stake) will be erected at every active work site. 

This will enable the site safety monitor and on-site personnel to dete1rnine upwind locations necessary for 

proper health and safety procedure implementation, (work areas relative to the excavation) and, if necessary, 

evacuation procedures. 

9.2 VOLATILE ORGANICS MONITORING 

Field work at sites with voe contamination shall use photoionization detector (OVM-580B/580S or 

equivalent) equipped with a 10.6e V lamp or other monitoring instrument deemed appropriate by PHSO to 

monitor voe concenh·ations in the working area . Readings detected by the PID or other instrument will 

be used to determine the appropriate levels of protection. Action levels for voes and particulates are 

presented in Table B-8. Action levels for individual sites, if different from the levels in Table B-8 , will be 

presented in the individual HSPs. 

9.3 RADIATION MONITORING 

Radiation monitoring will be conducted at sites with potential radiological hazards (see Table B-1) . The 

monitoring includes site pre-screening, personal radiological exposure monitoring, real-time site radiation 

monitoring, and personnel and PPE exit monit01·ing as discussed in the following subsections. 

9.3.1 Site Pre-Screening 

Site pre-screening wi ll be conducted prior to investigations in the areas with potential radiological hazards. 

As part of this operation, background levels of radiation will be defined. Background levels will be 

established by collecting field data from areas on- or off-site where there is no historic information to 

indicate that radiological materials have been used or handled and which are believed to be representative 

of other site conditions present at SEDA. 

As pait of the site clearance process for inhusive investigations, an area of roughly 900 square feet around the 

stake (i.e., 30 x 30 foot square) will be surveyed to determine radiation levels that are present. If radiation 

levels of greater than two times the background level are found , intrusive work at the proposed location will 

be postponed pending further clarification of the source of the radiation. If excessive radiation is not found, 
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this information will be documented for the site and the site will be considered ready for initiation of intrusive 

operations. 

In the event that elevated levels of radiation are found at areas that are not cuITently known to have such 

levels, efforts will be made to: 

• Investigate the cause or somce of the elevated readings; 

• Review and modify, as necessary, the proposed intrusive investigation methodology and sample 

collection methodology; 

• Review and modify, as necessary, the handling and placement of Investigation Derived Waste (IDW) 

and/or of excavated matetials. 

9.3.2 Real-Time Site Radiation Monitoring 

Real-time site radiation monitming shall be conducted in addition to the site pre-screening. Field inspectors 

assigned to site crews will be responsible for monitoring the real-time radiation level at the work site. This 

monito1ing will be perfom1ed pe1iodically during the workday and continuously when intrusive activities are 

m progress. 

At the beginning of each day, the assigned field inspector will measure and record the background radiation 

level present in the designated work zone. Radiation monitoring will be conducted using a Geiger-Mueller 

pancake-type detector, a phoswich, or other appropriate detector identified by the RSO. Monito1ing for the 

gross alpha , beta, and gamma radiation will be conducted in the work zone and on all samples, if deemed 

necessary by the RSO. The measurement will be obtained using a meter that is in proper working condition 

and that has been calibrated within the preceding six months. Additional background measurements will be 

made and recorded during the workday. 

If the measured site radiation level is less than two times the background reading for the work site, work will 

be allowed to continue. If background radiation levels are found to be greater than two times the historic 

background level , work will be suspended and the RSO will be notified. 

If work is al1owed to continue, the field inspector will continuously monitor for an increase in radiation level. 

During intrusive operations such as drilling, this operation will be completed by screening soils as they are 

raised to the surface. In addition, soil and groundwater samples collected will also be screened as they are 

raised to the surface. Radiation measurements obtained from soils and groundwater will be recorded 

periodically on the field sheets (e.g., boring logs or inspectors daily reports). 
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Measurement of radiation levels at or above two times background at areas that are not cuITently known to 

have such levels will cause an immediate cessation of all work area activity. This condition will be 

immediately reported to the site RSO. 

Once informed of an increase in radiation level, the RSO wi ll be responsible for assessing and evaluating the 

radiological conditions. The RSO will independently confirm the validity of the reading to determine if the 

reading represents a real or false-positive measurement. If the reading is verified, the RSO will suspend 

intrusive work at the proposed location pending further evaluation. After this assessment is performed, the 

RSO may permit intrusive operations without restriction, may pemut intrusive operations with additional 

radiological controls in place, or may recommend that the intrusive method be modified or a different method 

selected to minimize the potential hazard . The RSO will also prescribe or define approp1iate sh01t-tem1 

measw-es to contrnl or limit the spread of radioactive materials from the immediate work location. 

In the event that the recorded reading is deteITnined to be a false positive reading by the RSO, the reasons for 

this determination will be documented. All pertinent facts leading to this conclusion will be recorded in the 

RSO's field log. 

9.3.3 Personnel and PPE Exit Monitoring 

If working in a potentially radiation contaminated area, a ll personnel and equipment shall be frisked using 

the Geiger-Mueller pancake-type detector prior to leaving the work area and prior to eating, smoking or 

drinking, Personnel shall use the following procedure for a self-fri sk: 

a. Verify frisker is on the x 1 scale, 

b. Survey hands before picking up probe, 

c. Hold probe approximately 1/2 inch from the surface being surveyed and move the probe 

slowly over the surface (2 inches per second maximum) . Take care not to touch the 

surface being monitored with the probe, 

d . Monitor face (pause at mouth and nose), 

e. Monitor neck and shoulders , 

f. Monitor arms (pause at each e lbow), 

g. Monitor chest and abdomen, 

h. Monitor back, hips and seat of pants, 

1. Monitor legs (pause at each knee), and 

J. Monitor shoe tops and bottoms (pause at soles and heels). 

The absence of gamma readings above background should not be interpreted as the complete absence of 

radioactivity. Radioactive materials emitting low-energy gamma, alpha , or beta radiation may be present, 

but for a number of reasons may not cause a response on the instrnment. Unless airborne, these 

radioactive materials should present minimal haza rd . More thorough surveys should be conducted as site 
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operations continue to document the absence of radioactive materials. 

Radiation survey meters must only be used by persons who have been h·ained in the proper interpretation 

of their readings. The meters require frequent calibration and checking to ensme that the readings are 

accurate. 
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10 HEAT/COLD STRESS MONITORING 

10.1 INTRODUCTION 

Heat/cold stress is one of the most common (and potentially serious) illnesses that affect site personnel. 

When site personnel are engaged in operations involving hot or cold environments, a number of 

physiological responses can occur which may seriously affect the health and safety of the workers. These 

affects can be eliminated or controlled through the use of a comprehensive heat/cold stress prevention and 

monitoring program. 

10.2 REA T STRESS DISORDERS 

This section outlines the maJor heat related illness that may result from exposure to high heat 

environments, which include heat rash, fainting, heat cramps, heat exhaustion, and heat sh·oke. For the 

purpose of this program, reference to "liquids" will indicate the use of water or an electrolyte replacement 

solution, and not tea or coffee (unless it is decaffeinated) or carbonated soft drinks. 

10.2.1 Early Symptoms of Heat Related Problems 

Early symptoms of heat related problems include: 

I. Decline in task perfom1ance 

2. Lack of coordination 

3. Decline in alermess 

4. Unsteady walk 

5. Excessive fatigue 

6. Muscle cramps 

7. Dizziness 

10.2.2 Heat Rash 

Heat rash is caused by continuous exposure to heat and humid air and is aggravated by wet chafing clothing. 

This condition can decrease a worker' s ability to tolerate hot environments. 

Symptoms: Mild red rash, especially in areas of the body that sweat heavily. 
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Treatment: Decrease amount of time in protective gear and provide powder such as cornstarch or baby 

powder to help absorb moisture and decrease chafing. Maintain good personal hygiene standards and 

change into dry clothes if needed. 

10.2.3 Heat Cramps 

Heat cramps are caused by a profuse rate of perspiration that is not balanced by adequate fluid and 

electrolyte intake. The occurrence of heat related cramps are often an indication that excessive water and 

electrolyte loss has occwTed, which can further deve1op into heat exhaustion or heat stroke. 

Symptoms: Acute, painful spasms of voluntary muscles such as the back, abdomen and extremities. 

Treatment: Remove victim to a cool area and loosen restrictive clothing. Stretch and massage affected 

muscles to increase blood flow to the area. Have patient drink one to two cups (16 oz.) of liquids 

immediately, and every twenty minutes thereafter. Consult with physician if condition does not improve. 

If available, an electrolyte replacement solution should be taken along with liquids. 

10.2.4 Heat Exhaustion 

Heat exhaustion occurs due to the large fluid and salt loss from profuse sweating. It is a state of very 

definite weakness or exhaustion caused by increased stress on various organs to meet increased demands to 

cool the body due to excessive loss of fluids from the body. This condition leads to inadequate blood supply 

and cardiac insufficiency. Heat exhaustion is less dangerous than heat sh·oke, but nonetheless must be 

treated. If allowed to go untreated, heat exhaustion can quickly develop into heat stroke. 

Symptoms: Pale or flu shed, clanuny, moi st skin , profuse perspiration , and exh·eme weakness. Body 

temperature is basically nom1al or sli ghtly elevated , the pulse is weak and rap id , and breathing is shallow. 

The indi vidual may have a headache, be dizzy or nauseated. 

Treatment: Remove the individual to a cool, air-conditioned place, loosen clothing, elevate feet and allow 

indi vidual to rest. Consult physician, especially in severe cases. Have patient drink one to two cups of 

liquids immediately, and every twenty minutes thereafter. Total liquid consumption should be about one 

to two gallons per day. If the signs and symptoms of heat exhaustion do not subside, or become more 

severe, inunediate medical attention will be required. 

10.2.5 Heat Stroke 

Heat stroke is an acute and dangerous reaction to heat stress caused by fai lure of the heat regulating 

mechanisms of the body. The fa ilure of the individual's temperature conh·ol system causes the perspiration 

system to stop working c01Tectly. When this occurs, the body core temperature rises very rapidly to a point 

( l 05+ °F) where brain damage and death will result if the person is not cooled quickly. 
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Symptoms: The victim 's skin is hot, and may or may not be red, dry and spotted, due to the fact that the 

individual may still be wet from having sweat while wearing protective clothing earlier; nausea; dizziness; 

confusion; extremely high body temperature; rapid respiratory and pulse rate; delirium; convulsions; 

unconsciousness or coma. 

Treatment: Cool the victim immediately. If the body temperature is not brought down quickly, 

pennanent brain damage or death may result. The victim should be moved to a shady area; he should lie 

down and keep head elevated. Cool the victim by either sponging or immersing the victim in very cool 

water to reduce the core temperature to a safe level (<102 °F). If conscious, give the victim cool liquids to 

drink. Observe the victim and obtain immediate medical help. Do not give the victim caffeinated or 

alcoholic beverages. Heat stroke is considered a medical emergency. Medical help should be summoned 

immediately. EARLY RECOGNITION AND TREATMENT OF HEAT STROKE ARE THE ONLY 

MEANS OF PREVENTING BRAIN DAMAGE OR DEATH. 

10.2.6 Preventive Measures 

Proper training and preventive measures will help avert senous illness and loss of work productivity. 

Preventing heat stress is particularly important because once someone suffers from heat exhaustion, that 

person may become predisposed to additional heat injuries. In order to avoid heat related illnesses, proper 

preventive measures wi ll be implemented whenever environmental conditions dictate the need, nom1ally 

whenever the temperature reaches at least 75 °F. These preventive measures represent the minimal steps to 

be taken and will include the following procedures: 

1. The SHSO wil l examine each site worker prior to the start of daily operations, and periodically 

throughout the day, to dete1111ine the individuals susceptible to heat induced stress. Evidence of 

extreme dehydration, illness or drug or alcohol use may require the SHSO to restrict the worker's 

activities until such time as the worker is fit for duty . 

2. Personnel identified as being at high risk for heat stress who are allowed to participate in site 

operations will be monitored frequently by the SHSO. 

3. Site workers will be trained to recognize and treat heat-related illnesses. This training will 

include the signs, symptoms and treatment of heat stress disorders as outlined in this SSHP. 

4. In order to maintain workers' body fluids at normal levels, workers will be encouraged to drink, 

as a minimum, approximately sixteen ounces of liquids prior to start of work in the morning, after 

lunch and prior to leaving the site at the conclusion of the day's activities. Disposable four ( 4) to 

twelve (12) ounce cups and liquids will be provided on site. Liquids to be provided will include 

water and an electrolyte replacement solution, with the intake of each being equally divided. 

Liquids containing caffeine are to be avoided . 
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5. When ambient conditions and site workload requirements dictate, as detem1ined by the SHSO, 

workers will be required to drink a minimum of 16 to 32 ounces of liquids during each rest cycle. 

The normal thirst mechanism is not sensitive enough to ensure that enough water will be drank to 

replace lost sweat. When heavy sweating occurs, workers shall be encouraged to drink even 

though they may not be thirsty. 

6. A shelter or shaded area will be provided where workers may be protected from direct sunlight 

during rest periods . 

7. Monitoring of ambient or physiological heat stress indices will be conducted by SHSO to allow 

prevention and/or early detection of heat induced stress. Monitoring will be conducted in 

accordance with applicable paragraphs of this SSHP. 

8. Site workers will be given time to acclimatize to site work conditions, temperature, protective 

equipment, and workload. Acclimatization is the adaptive process that results in a decrease of the 

physiological response produced by the application of a constant environmental stress. On initial 

exposure to a hot environment, there is an impaired ability to work and evidence of physiological 

sh·ain. If the exposure is repeated on several successive days , there is a gradual return of the 

ability to work and a decrease in physiological sh·ain. Acclimatization usually takes two to six 

days of continued work in hot environments, and allows the worker's body to become adjusted to 

this level and type of work. This process involves a gradual increase in the workload over the 

required period, the length of which depends upon the nature of the work performed , the ambient 

temperatures, and the individual 's susceptibility to heat stress. The results of acclimatization 

include: subj ective discomfort practically disappears; body tempera ture and heart rate are lower; 

there is a more stable blood pressure; and the sweat is more profuse and dilute. 

9. Work schedules will be adjusted by SHSO as follows: 

• Modify work/rest schedules according to monitoring requirements . 

• Mandate work slowdowns as needed . 

• Rotate persmmel: alternate job functions to minimize over-sh·ess or overexertion at 

one task. 

• Add additional personnel to work teams. 

• Perform work during cooler hours of the day if possible. 

10. Workers will be encouraged to achieve and maintain an optimum level of physical fitness. 

Increased physical fitness will allow workers to better tolerate and respond to hot environments 

and heavy workloads. In comparison to an unfit person, a fit person will have: less physiological 

sh·ain; a lower heart rate and body temperature; and a more efficient sweating mechanism. 

11 . Alcohol should not be consumed in a hot environment because the loss of body fluids increases 

the risk of heat stress. 

The amount and type of PPE worn directly influence reduced work tolerance and the increased ri sk of 

excessive heat stress. PPE adds weight and bulk, severely reduces the body 's access to normal heat 
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exchange mechanisms (evaporation, convection, and radiation), and increases energy expenditure. 

Therefore, when selecting PPE, each item's benefit should be carefully evaluated in relation to its potential 

for increasing the risk of heat sh-ess. Once PPE is selected, the safe duration of work/rest periods should be 

determined based on the following factors: 

1. Anticipated work rate. 

2. Ambient temperature and other environmental factors. 

3. Type of protective ensemble. 

4 . Individual worker characteristics and fitness. 

Sweating does not cool the body unless moisture is removed from the body. The use of personal protective 

equipment reduces the body's ability to eliminate large quantities of heat because the evaporation of sweat is 

decreased. The body's effort to maintain an acceptable temperature may become impaired and this may 

cause heat stress. Increased body temperature and physical discomfort also promote irritability and a 

decreased attention to the performance of hazardous tasks . At most SWMUs at Seneca, Level D PPE will 

be utilized, thus providing minimal increase in the potential for heat stress. Level D PPE is defined as 

standard work clothes with long pants, hard hats (when overhead hazard is present), and safety boots (when 

working around heavy equipment). The selection of PPE is discussed in Section 6. 

10.3 HEAT STRESS MONITORING 

Because the incidence of heat sh·ess depends on a variety of factors , all workers shall be monitored by 

SHSO. Initially, the frequency of physiological monitoring depends on the air temperat1.1re adjusted for 

solar radiation and the level of physical work. The length of the work cycle will be governed by the 

frequency of the required physiological monitoring. 

Monitoring of personnel wearing PPE should begin when the ambient temperature is 75°F or above. Table 

B-9 presents the suggested frequency for such monitoring. Monitoring frequency should increase as the 

ambient temperarure increases or as slow recovery rates are observed. A person with a current first aid 

certification who is trained to recognize heat stress symptoms should perform heat stress monitoring. Other 

methods for determining heat sh·ess monitoring, such as the wet bulb globe temperature (WBGT) index 

from American Conference of Governmental Industrial Hygienist (ACGIH) Tlu·eshold Limit Values (TLV) 

booklet can be used. 

For workers wearing pem1eable clothing (i.e. , standard cotton work clothes), follow recommendations for 

monitoring requirements and suggested work/rest schedules in the current ACGIH Threshold Limit Values 

for Heat Stress (Table B-10) . For workers in tyvek suits, work/rest schedules will be adjusted in accordance 

with physiological monitoring requirements. 

To monitor the worker, the SHSO should measure: 
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• Heari rate. Count the radial pulse during a 30-second pe1iod as early as possible in the rest 

period. 

-If the heart rate exceeds 110 beats per minute at the beginning of the rest period, sh01ien the 

next work cycle by one-third and keep the rest period the same. 

-If the heart rate still exceeds 110 beats per minute at the next rest period , shorten the following 

work cycle by one-third . 

• Oral temperature. Use a clinical them1ometer (3 minutes under the tongue) or similar device to 

measure the oral temperature at the end of the work period (before drinking). 

10.3.1 

If oral temperature exceeds 99.6°F (37.6°C), shorten the next work cycle by one-third 

without changing the rest period. 

If oral temperature still exceeds 99 .6°F (3 7 .6°C) at the beginning of the next rest period, 

shorten the fo llowing cycle by one-third. 

Do not permit a worker to wear a semipe1111eable or impermeable gam1ent when oral 

temperature exceeds 100 .6°F (38 .1 °C). 

Wet Bulb, Globe Temperature (WBGT) Monitoring 

For site conditions where personnel are working in Level D PPE, and the ambient temperature is greater 

than 75°F, the SI-ISO may conduct WBGT monitoring to assist in controlling the potential for site workers 

expe1iencing heat related adverse health affects. The SHSO will take readings on a WBGT monitor 

throughout the day to determine the work/rest schedule to be implemented. The values outlined in this table 

are designed such that nearly all acclimatized, fully clothed workers with adequate water and electrolyte 

replacement liquids intake will be able to function without the body temperature exceeding 100.4°F . 

10.4 HEAT STRESS DOCUMENTATION 

The SHSO will be responsible for recording all heat stress re lated information. This will include training 

sessions and monitoring data . Training sessions wi ll be documented on the Documentation of Training 

Form (Attachment B-1 ), and WBGT data and other information will be recorded in the Safety Log. 

10.5 COLD-RELATED ILLNESS 

In preventing cold stress, the SI-ISO must consider factors relating both to the worker and the 

environment. Training, medical screening, establishment of adminish·ative conh·ols, selecting proper 

work clothing, and wind-chill monitoring all contribute to the prevention of hypothermia and frostbite. 

Training - Recognizing the early signs and symptoms of cold stress can he lp prevent serious injury. Thus, 

workers will be lrnined to recognize the symptoms of hypothennia and frostbite and have appropriate 

first-aid instruction . Wl1en the air temperature is below 50°F, the SHSO will info1m workers of the 

proper clothing requirements and any work practices that are in effect to reduce cold exposure. 
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Administrative Controls - The SHSO will es tablish a work/rest schedule based upon worker monitoring. 

At the firs t sign of uncontrnllable shivering the worker will be rested in a heated shelter. Work will stop 

when the air temperature reaches 0°F. 

Clothing - Workers ...:v iii be encouraged to layer clothing when air temperature is below 50°F. Clothing 

that has a high insulation value will be worn under protective garments. Insulated gloves will be worn 

when the wind chill index is below 32°F. 
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11 STANDARD OPERATING SAFETY PROCEDURES, ENGINEERING CONTROLS, AND 

WORK PRACTICES 

Safe work practices and engineering controls shall be implemented to comply with OSHA 29 CFR 

§ 1910.120 to limit employee exposure to hazardous substances or conditions. The use of personnel 

protective equipment has limitations and presents hazards of its own, such as physical stress and interference 

with peripheral vision, calling for the consideration and implementation of work practices and engineering 

controls prior to beginning site tasks and before the use of personnel protective equipment is instituted. 

The safe work practices and engineering controls discussed below apply to general site procedures. 

11.1 SAFE WORK PRACTICES 

The following work practices are intended for use when site activities involve potential exposure to 

hazardous substances or conditions. 

1. Certain SWMUs are known to contain various types of unexploded ordnance (UXO), explosives, or 

radiological hazards. 

All movement on the site shall be along cleared roads and pathways. 

ON-SITE WORKERS SHALL NOT STRAY FROM THE CLEARED PATHWAYS AND 

ROAD! 

ON-SITE WORKERS SHALL NOT TOUCH, KICK, OR OTHERWISE DISTURB ANY 

MATERIALS ON-SITE WHICH MAY BE UXOs. 

2. The buddy system will be utilized at all times within the exclusion zone. 

3. Entry into and exit from zones within the site must be made via the established access control 

points. 

4. Prescribed personnel protective equipment must be worn as directed by the Site Health and Safety 

Office and Site Manager. 

5. Assumptions will not be made concerning the nature of materials found on the site. Should any 

unusual situations occur (not covered by the Site Standard Operating Procedures), operations will 

cease and the Site Health and Safety Officer and the Site Manager will be contacted for further 

guidance. 

6. Communication hand signals must be understood and reviewed daily. 

7. Consultation with the Project Manager shall be made to avoid any uncertainties. 

8. Ground fault circuit inte1rnpters shall be used on all field electTical equipment. Improperly 

grounded/guarded tools shall be tagged out-of- service and the Site Manager shall be notified 

immediately. 

9. If a piece of equipment fails or is found to be in need ofrepair, it will be immediately tagged out-of­

service and the Site Manager shall be notified. This equipment will not be returned to service until 

repairs have been completed and the equipment tested by a competent individual. 

I 0. Unsafe conditions shall be reported inm1ediately. 
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11. Unusual odors, emissions, or signs of chemical reaction shall be rep01ied immediately. 

12. Workers will minimize contact with hazardous materials by: 

a. A voiding areas of obvious contamination 

b. Using poly sheeting to help contain contaminants 

c. Avoiding contact with toxic materials 

13. Only essential personnel will be permitted in the work zones. 

14. Whenever possible, pers01mel will be located upwind during material handling. 

15 . At the first sign of odors detected inside the facepiece of a respirator, or if the employee begins 

experiencing any signs or symptoms of exposure to site toxic material (this information will be 

discussed during the daily meeting and can be found on the appropriate Chemical Hazard 

Evaluation Sheets), the employee will leave the area immediately and report the incident to the Site 

Health and Safety Officer and Site Manager. The work site shall be evacuated whenever evidence 

of a situation that could result in possible hazardous condition is identified . 

16. Smoking will be allowed only in designated areas of the support zone. 

11.2 SANITATION 

11.2.1 Drinking Water 

Only approved potable water systems shall be used for the distribution of drinking water. Tap water located 

in several administrative buildings (i.e., Buildings 123 and 125) at Seneca, which is treated by drinking 

water treatment plant at the Town of Waterloo, can be used as drinking water. The source of this water is 

Lake Seneca. Drinking water supplied from other sources approved by Federal, State, or local health 

authorities can also be used. A drinking water cooler will be provided in Building 125. 

Portable containers used to di spense drinking water shall be tightly closed, and equipped with a tap. 

Containers will be clearly marked as their contents and shall not be used for other purposes. Water shall 

not be dipped from containers. Where single service cups (to be used but once) are supplied, both a 

sanitary container for the unused cups and a receptacle for disposing of the used cups shall be provided. 

Outlets dispensing nonpotable water will be conspicuously posted "CAUTION - WATER UNFIT FOR 

DRINKING, WASHING, OR COOKING." 

11.2.2 Toilets 

When sanitary sewers are not available, one of the following facilities, unless prohibited by local codes, 

shall be provided: chemical toilets; rec irculating toilets; combustion toilets, or other toilet systems as 

approved by state/loca l governments. 
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Unless mobile crews have transportation readily available to nearby toilet facilities, toilets shall be 

provided for the job sites according to the following: 

Number of employees Minimum facilities (per sex) 

20 or less One 

21 to 199 one toilet seat and one urinal for every 40 workers 

200 or more one toilet seat and one urinal for every 50 workers 

Where toilet rooms may be occupied by no more than one person at a time, can be locked from the inside, 

and contain at least one toilet seat, separate toilet rooms for each sex need not be provided. 

Under temporary field conditions, provisions shall be made to assure that at least one toilet facility is 

available. 

Permanent toilet facilities are available in Building 125 . 

11.2.3 Washing Facilities 

Washing facilities will be provided at the decontamination facilities. The main decontamination facilities 

at the SEDA SWMU areas will be located adjacent to the suppo1i zone. These facilities will be used for 

vehicle, heavy equipment, and personnel decontamination. Each washing facility wiUbe maintained in a 

sanitary condition and provided with water (either hot and cold running water or tepid running water) , 

soap, brush, and individual means of drying. 

11.2.4 Personal Hygiene Practices 

The following personal hygiene practices will apply to field work conducted at the SEDA SWMU areas: 

1. No smoking or chewing of tobacco or gum shall be allowed within the exclusion or 

decontamination zones. 

2. No eating or drinking shall be allowed in the exclusion or decontamination zones. 

3. On-site personnel shall remove protective clothing and wash face and hands prior to leaving the 

decontamination zones. 

4. Disposable outerwear will be placed m drums located in the personnel decontamination area. 

Drums will be staged on-site at a central location for later disposal. 
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11.3 FIRE CONTROL 

11.3.1 Fire Prevention 

Explosions and fires not only pose the obvious hazards of intense heat, open flames , smoke inhalation, 

and flying objects, but may also cause the release of toxic chemicals into the environment. Such releases 

can threaten both personnel on-site and members of the general public living or working nearby. Site 

personnel involved with potentially flammable material or operations will follow the guidelines listed 

below and EM 385-1-1 , Section 9, to prevent fires and explosions: 

• Potentially explosive/flanunable atmospheres involving gases or vapors will be monitored using a 

combustible gas indicator; 

• Prior to initiation of site activities involving explosive/flammable materials, all potential ignition 

sources will be removed or extinguished; 

• Non-sparking and explosion-proof equipment will be used whenever the potential for ignition of 

flanunable/explosive gases/vapors/liquids exists; 

• Dilution or induced ventilation may be used to decrease the airborne concentration of 

explosive/flanunable atmospheres; 

• Smoking is prohibited at UXO work sites, or in the vicinity of, operations which may present a 

fire hazard, and the area will be conspicuously posted with signs stating "No Smoking or Open 

Flame Within 50 Feet"; 

• Flammable and/or combustible liquids must be handled only in approved, properly labeled metal 

safety cans equipped with flash an-estors and self-closing lids; 

• Transfer of flammabl e liquids from one metal container to another will be done only when the 

containers are e lectrically interconnected (electrically bonded) ; 

• The motors of all equipment being fueled will be shut off during the fueling operations ; 

• Metal drums used for storing flammable/combustib le liquids will be equipped with self-closing 

safety faucets, vent bung fittings , grounding cables and drip pans, and will be stored outside 

buildings in an area approved by the SHSO. 

11.3.2 Protection 

The following safe work practices will be used to protect against fires: 

• Flammable/combustible liquid storage areas will have at least one 4A: 20 :B : C: fire extinguisher 

located within 25-75 feet, marked with the appropriate fire symbol and no smoking signs; 

• Temporary offices will be equipped with a fire extinguisher of not less than 10:ABC; 

• At least one portable fire extinguisher having a rating of not less than 20:ABC wi ll be located at 

each work site. 
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• At least one portable fire extinguisher having a rating of not less than 20 :ABC will be located at 

flammable storage areas and in vehicles. 

11.4 WORK PERMIT REQUIREMENTS 

No work permits are expected to be required for the RI/FS work or other field investigations at SEDA. 

Should this change, work pem1it requirements will be specified in the individual HSPs. Permit Required 

Confined Spaces (PRCS) operations or hot work are not anticipated for the RI/FS at the SEDA. Should 

this change, 29 CFR 1910.146 will be reviewed and a PRCS program will be specified in the individual 

HSPs and implemented . Hot work is not anticipated for the RI/FS at the SEDA. Should this change, 

work pem1it requirements will be specified in the individual HSPs. 

11.5 CONFINED SPACE ENTRY PROCEDURES 

Confined space is not expected during the RI/FS work or other field investigations at SEDA. If confined 

space entry becomes necessary during the implementation of the work, a confined space entry procedure 

will be specified in the individual HSPs and will be instituted prior to allowing any confined space enh-y. 

11.6 SITE INSPECTIONS 

Site inspections will be conducted daily by the SHSO to ensure that site work is accomplished in accordance 

with the approved safety plan, conh·act requirements and federal regulations. Daily inspections will be 

documented. 

11.7 SAFE PRACTICES FOR EXCAVATION, DRILLING, AND TEST PITTING 

11.7.1 Inspections 

Daily inspections of excavations and trenches must be made by a designated competent person. If 

evidence of potential cave-ins, slides, or water accumulation is found , all work in the excavation or trench 

must cease until the necessary precautions have been taken to safeguard on-site personnel. All 

excavations and trenches must be inspected by a designated competent person after every rainstorm or 

other hazard-increasing occunence, and safeguards against slides and cave-ins must be increased , if 

wananted. Relevant OSHA regulations (i.e ., 29 CFR § 1926.650-652) shall be used as a reference guide 

to angle of repose and shoring techniques used in excavations and h·enches. Added measures must be 

taken if conditions warrant. 

Any mobile equipment, including drilling rigs and earth-moving machinery, shall be operated in strict 

compliance with the manufacturer ' s instructions, specifications, and limitations, as well as any applicable 

regulations. The operator is responsible for inspecting the equipment daily to assure that it is functionin g 
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properly and safely . This inspection will include all parts subj ect to faster than normal wear and all 

lubrication points. All field personnel shall recognize and avoid hazards associated with motorized 

equipment. Personnel that observe an equipment condition believed to be unsafe shall advise the 

equipment operator of the unsafe condition . 

11.7.2 Utility Line Identification 

The SHSO or site manager shall determine overhead and buried utility lines before excavation, drilling, or 

test pitting begins. The locations of any underground installations such as sewer lines and electric lines 

are determined before excavation, drilling, or test pitting. Utility companies must be notified of the 

proposed work to establish the locations of utility installations before the start of work. All such 

installations must be appropriately identified for the safety of persons working nearby. If any overhead or 

buried utility lines exist, the SHSO or site manager sha ll implement appropriate safety plan to protec t 

utility lines from damage or displacement and to protect site personne l from any danger associated with 

the utility line. The area must be swept with a metal detector before excavation, drilling, or test pitting 

operation. Should any underground obstructions be encountered , the site manager or SHSO must 

immediately notify the USACE Project Manager and other appropriate personnel for their assistance in 

identification of the obstruction and its possible removal or re-routing. A pre-drilling/subsurface checklist 

for intrusive field work is attached in Attachment B-1. 

11.7.3 Personal Protection Equipment 

All site personne l must have PPE identified by the work plan. Head protection must be worn at all times 

near drilling equipment. Hearing protecti ve devices must be provided and used to protect on-stie 

personnel from noise exposure if it is not feasib le to reduce noise levels or noise exposure duration. 

11.7.4 Protective Systems 

Excavations 5 ft or more deep must be shored or s loped in an approved manner unless they are made 

entirely in stable rock. Sides of trenches above the 5-ft level may be sloped in lieu of shoring, but the 

slope may not be steeper than 1-1 /2 H: 1 V . 

All protective systems for excavation sites must be designed by a registered professional engineer when it 

is not feasible to attain required slope configurations in accordance with 29CFR § l 926 .652(b )( 1 ), (2) and 

(3). Sloping or benches greater than 20 ft deep must be approved by a registered engineer. 

The registered profess ional engineer ' s recommended protective systems must be documented in sufficient 

detail to establi sh compliance with OSHA excavation requirements. The recommendations must be 

signed by the registered pro fess ional engineer, and the report must be maintained at the j obsite. 
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When manufactured support systems are used, the manufacturer's written specifications, 

recommendations, and limitations must be maintained at the jobsite. 

A designated competent person must monitor the construction and maintenance of the recommended 

protective systems and their use in excavations. 

All field persmmel are required to employ defensive driving techniques, and obey all site speed limits and 

vehicle safety requirements. 

11.7.5 General Requirements 

Each trench where workers are working 3 ft deep or more must have ladders to provide safe exits. There 

must be no more than 25 ft of lateral travel distance to the nearest ladder. Excavated or other material 

must not be stored no closer than 2 ft from the edge of any excavation. Surface encumbrances that create 

a hazard must be moved or supported, as necessary. 

No persmmel are permitted under loads handled by lifting or digging equipment. When mobile 

equipment operates adjacent to or approaches the edge of an excavation, a warning system such as 

barricades, hand or mechanical signals, or stop logs must be used. The use of water control and removal 

equipment must be monitored by a competent person. Sloping or benching excavations greater than 20 ft 

deep must be designed by a regi stered professional engineer. 

If the possibility exists in an excavation of an oxygen deficient atmosphere (less than 19.5% oxygen) or 

an atmosphere in excess of 20% of the lower flammable limit (or lower explosive limit) of a gas, 

atmospheric testing must be conducted before personnel enter the excavation. Refer to Confined Space 

Work (Section 11.5) and Respiratory Protection (Section 6.2) for additional guidance. Proper respiratory 

equipment and ventilation must be established for each excavation before personnel enter the excavation. 

Walkways and bridges over excavations must be provided with standard guardrails. Adequate barriers 

must be provided at all excavations. All wells , pits, shafts, etc., must be ba1Ticaded or covered. Upon 

completion of exploration and similar operations, all wells, pits , shafts, etc. , must be backfilled. 

11.8 HAZARD COMMUNICATION PROGRAM 

The OSHA Hazard Communications Standard (29 CFR§ 1910.1200) was promulgated to ensure that all 

chemicals would be evaluated and information regarding the hazards associated with these chemicals 

would be communicated to employers and employees. The goal of the standard is to reduce the number 

of chemically related occupational illnesses and injuri es. 
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In order to comply with the OSHA Hazard Communication Standard, this written program has been 

established by Parsons for work at SEDA, Romulus, New York. All Parsons and subconh·actor personnel 

working at SEDA are included in this program. Copies of this written program will be available for 

review by any employee at the onsite office trailer for SEDA, by contacting the Site Safety and Health 

Officer, or from the following person: 

Edward Grunwald, CIR 

Parsons 

5390 Triangle Parkway 

Norcross, GA 30092 

678/969-23 94 

11.8.1 Hazardous Chemical Inventory List 

The Site Manager or his/her designee must compi le a list of hazardous chemical substances that 

Parsons employees and Parsons subcontractors bring to the site. The list shall be maintained in 

the Boston office and on-site. As new substances are purchased or old ones are discontinued, the 

inventory shall be updated to reflect these changes. 

11.8.2 Material Safety Data Sheets (MSDS) 

MSDSs are prepared by manu facturers or producers to provide specific infonnation on the safety 

precautions and health effects of a particular chemical or mixture. The MSDS contains at a minimum the 

following in fo rmation : 

• Chemical and common names 

• Physical and chemical characteristics 

• Physical hazards 

• Health hazards 

• Primary routes of entry 

• Exposure limits 

• Carcinogenic potential 

• Handling and protective precautions 

• Control measures 

• Emergency and first aid procedures 
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• Date of MSDS preparation 

• Name and address of manufacturer 

If chemicals are ordered, the Site Manager or his designee will specify on the purchase order that 

chemicals are not to be shipped without corresponding MSDSs. When chemicals and MSDS anive, the 

Site Safety and Health Officer or his designee will review them for completeness. Should any MSDS be 

incomplete, a letter or FAX will be sent immediately to the manufacturer requesting the additional 

infom1ation, Parsons or its subcontractors will not accept at the Site any shipped chemical materials 

without an MSDS. 

A complete file of MSDSs for all hazardous chemicals to which an employee of Parsons may be exposed 

will be kept in labeled files in the main office and on-site. In the event that a MSDS is missing the 

employee should immediately contact the SHSO. 

11.9 LABELS AND SIGNS 

The Hazard Communication Standard requires that hazardous chemicals be labeled by manufacturers . 

The label must contain the following: 

• Chemical identity 

• Approptiate warnings 

• Name and address of manufacturer, importer, or other responsibl e party. 

If the labels are incomplete or missing, Parsons perso1mel will refu se the shipment. 

When chemicals are transferred from the manufacturer 's container's to secondary containers, the Site 

Manager or SHSO will ensure that the containers are labeled with the identity of the chemicals and 

appropriate hazard warnings. Labels for secondary containers can be obtained from the SHSO. 

The entire labeling procedure will be reviewed at least annually and changed as necessary. 

Signs, tags, and labels shall be provided at the site to give adequate warning and caution of hazards and 

instruction and directions to on-site personnel and the public . Section 8 of the Safety and Health 

Requirements Manual (USACOE, 1996) shall be observed. 
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11.10 MATERIAL HANDLING PROCEDURES 

11.10.1 Material Lifting 

Many types of objects are handled in nom,al day-to-day operations. Care should be taken in lifting and 

handling heavy or bulky items because they are the cause of many joint and back inju1ies. The following 

fundamentals address the proper lifting of materials to avoid joint and back injuries: 

• The size, shape and weight of the object to be lifted must be considered. Site personnel will not 

lift more than they can handle comfortably; 

• A finn grip on the object is essential, therefore the hands and object shall be free of oil, grease 

and water, which might prevent a firm grip; 

• The hands, and especially the fingers shall be kept away from any points that cause them to be 

pinched or crushed, especially when setting the object down; 

• The item will be inspected for metal slivers, jagged edges, burrs, rough or slippery surfaces and 

pinch points, and gloves sha 11 be used, if necessary, to protect the hands; 

• The feet will be placed far enough apart for good balance and stability; 

• Personnel will ensure that solid footing is available prior to lifting the object; 

• When lifting, get as close to the load as possible, bend the legs at the knees, and keep the back as 

sh·aight as possible; 

• To lift the object, the legs are strnightened from their bending position; 

• Never carry a load that you cannot see over or around ; 

• When placing an object down, the stance and position are identical to that for lifting: with the 

back kept straight and the legs bent at the knees , the object is lowered; 

• If needed, back support devices will be provided to aid in preventing back injury during lifting 

activities; and 

• Materials will not be moved over or suspended above personnel unless positive precautions have 

been taken to protect. 

When two or more people are required to handle an object, coordination is essential to ensure that the load is 

lifted unifonnly and that the weight is equally divided between the individuals carrying the load. When 

carrying the object, each person, if possible, shall face the direction in which the object is being carried. 
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11.10.2 Material Handling 

On-site personnel shall avoid contact with potential UXO/OE, radiological material , unidentified metal 

objects, or contaminated substances. All wastes generated during activities on-site should be disposed of 

as directed by the USAESCH and the work plan. 

11.11 DRUM/CONTAINER HANDLING PROCEDURES AND PRECAUTIONS 

The handling of HTRW drums and containers shall be kept to the minimum. Drum/container handling 

procedures and precautions presented in Section 28H of the Safety and Health Requirements Manual 

(USA COE, 1996) sha II be observed. 

11.12 LOCKOUT/TAGOUT 

Hazardous energy (lockout/tagout) is not expected at the site. Should this changes for individual 

SWMUs, the process safety management will be specified in the site-specific HSPs. 

11.13 GUARDING OF MACHINERY AND EQUIPMENT 

Safety practices presented in Section 16.8 .03 of the Safety and Health Requirements Manual (USACOE, 

1996) shall be observed. 

11.14 FALL PROTECTION 

Work at heights is not anticipated at SEDA. If work at heights occurs, safety practices presented in 

Section 16.B.11 of the Safety and Health Requirements Manual (USACOE, 1996) shall be observed. 

11.15 ENGINEERING CONTROLS 

Engineering controls, if deemed necessary by the PHSO, will be specified in the individual HSPs and 

performed at the site. 

11.16 PROCESS SAFETY MANAGEMENT 

Process safety management is not expected at the site. Should this changes for indi vidual SWMUs, the 

process safety management will be specified in the site-specific HSPs. 
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11.17 ILLUMINATION 

Illumination requirements presented m Section 7 of the Safety and Health Requirements Manual 

(USACOE, 1996) shall be observed. 
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12 SITE LAYOUT AND CONTROL MEASURES 

12.1 WORK.ZONES 

The suppmt zone and command post for the field work at the SWMU areas will consist of an office trailer 

and storage areas at one central location for all SWMUs. The location of the support zone will be 

determined prior to the commencement of the field work. Exclusion zones will be established onsite. UXO 

exclusion zones will include all on-site areas beyond the areas flagged by contracted UXO personnel as 

cleared of UXOs. These exclusion zones will be set up at individual work locations when necessary. 

If surface contamination is created or suspected as a result of the operations, an exclusion zone will be 

defined around the suspected surface contamination until the problem has been mitigated. Mobile 

operations, such as sediment sampling and geophysical surveying, will not have defined exclusion zones. 

12.2 UTILITIES CLEARANCE 

Facility maps will be obtained and consulted prior to conm1encing any inh-usive work. Borehole sites will 

be positioned accordingly, marked with wooden stakes, and then cleared with SEDA. D1illing is to be done 

at the marked, cleared locations only. Refer to Section 11.7.2 for additional guidance. A pre­

drilling/subsurface checklist for inh1.1sive field work is attached in Attachment B-1. 

12.3 SITE CONTROL 

SEDA is responsible for overall site secmity. All Parsons site personnel and subcontractors and all 

equipment to be used in the field investigation shall be logged in each day at the command post prior to 

proceeding to other areas of the site. All persons other than work crews wishing to enter the active work 

areas shall first sign in at the command post. 

12.4 SITE COMMUNICATIONS 

There is a phone in the Parsons on-site field office located in Building 123 in the Administrative Area. On­

site communications will be achieved orally with a contingency for hand signals, air horn signals, or FM 

two-way radio (in the absence of suspected ordnance). Routine site conmmnications will be maintained 

between all work crews and the support zone with two-way radios. On-site emergency communications 

will be maintained by the use of hand signals, air horns, on-site two-way radios. In addition, the SHSO and 

site personnel may use their personal cell phones. Details of the emergency communications are contained 

in the Emergency Response Plan in Section 16 of this SHSP. 
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12.5 UNEXPLODED ORDNANCE CLEARANCE 

Certain SWMUs (as listed in Table B-1) are known to contain various types of unexploded ordnance (UXO) 

or explosives. Only h·ained UXO teclmicians will be in the area when the initial clearing is in progress. All 

movement on these sites shall be along cleared roads and pathways and UXO-h·ained pers01mel will be on 

hand at all times to ensure that untrained personnel follow all procedures relative to UXO. Cleared roads 

and pathways shall be marked. ON-SITE WORKERS SHALL NOT STRAY FROM THE CLEARED 

PATHWAYS AND ROAD! UXOs found on the site may have been subjected to stresses which render 

them very unstable and the UXOs may detonate with even very slight disturbance. ON-SITE WORKERS 

SHALL NOT TOUCH, KICK, OR OTHERWISE DISTURB ANY MATERIALS ON-SITE WIDCH 

MAYBEUXOs. 

The contracted UXO personnel trained in the discovery and handling of UXOs shall perform all UXO 

clearance for the SWMUs. Cleared pathways and work areas shall be marked with red tape. 

W11en working in cleared areas , work crews and equipment shall be positioned such that the chance for 

accidental movement into uncleared areas is minimized. Equipment shall be placed so as not to impede 

emergency escape and evacuation along the cleared pathways. 
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13 PERSONAL HYGIENE AND DECONTAMINATION 

Decontamination is the physical removal of contaminants from clothing and equipment or the chemical 

change of such contaminants to innocuous substances. Decontamination procedures will take place in the 

contamination reduction zone. Disposal is an available option in lieu of decontamination when 

decontamination is impractical. 

The following decontamination procedures are intended to meet the requirements of 29 CFR 

§ 191 O. l 20(k). No personnel or equipment shall enter the contaminated zone of the site until workers 

have acknowledged the decontamination procedures and operating procedures intended to minimize 

contamination. These procedures shall be monitored by the Site Manager to determine their 

effectiveness. Ineffective procedures will be corrected. 

13.1 DECONTAMINATION FACILITIES 

The main decontamination facilities at the SEDA SWMU areas will be located adjacent to the support zone. 

These decontamination facilities will be used for vehicle and heavy equipment decontamination and for 

personnel decontamination. Personnel decontamination must take place prior to leaving the 

decontamination area and prior to entering any personnel hygiene facilities or before eating, drinking, or 

smoking. 

13.2 PERSONNEL DECO NT AMINA TION 

Pers01mel decontamination wi ll consist p1imarily of a segregated equipment drop, removal and disposa l 

of any non-reusable protective equipment, and washing of hands and face. No heavy contamination of 

clothing is expected and disposable protective clothing wi ll be disposed of as non-hazardous waste. 

However, if contamination is detected (i.e., elevated PID readings, visual evidence, or known contac t with 

potentially contaminated liquids), personal protective equipment and cartridges from respirators will be 

bagged separately from daily garbage. Facilities for personnel and sampling equipment decontamination 

will be set up between the equipment decontamination pad and the site trailer. Personnel will not enter 

the office trailer without first going through decontamination, and hands and face must be thoroughly 

washed before eating, drinking, etc. 

Upon entering the contamination reduction zone from areas with potential radiological hazards, gloves 

and hands, and then the rest of the body will be scanned with the Pancake G-M meter to detect any 

residual radiation that may be present. When completing the body scan, careful attention must be paid to 

the hands, the bottom of the feet, and to any areas that have touched surfaces inside the exclusion zone. 

The disposable gloves, and any other PPE that is being worn, will be disposed of in a bag that is 

exclusively for the disposal of potentially radiologically elevated PPE. At this same point, all other 
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equipment exiting the exclusion zone will also be scanned with the pancake G-M for the detection of 

residual contamination. 

Level C Decontamination - The activities to be can-ied out at each station are described in Table B-11 , 

Measures for Level C Decontamination. 

Level B Decontamination - The activities to be canied dut at each station are described in Table B-12, 

Measures for Level B Decontamination. 

It should be noted that depending site-specific conditions, Level C or Level B PPE may not necessarily be 

wan-anted. 

13.3 PREVENTION OF CONTAMINATION 

In an effort to minimize contact with waste and decrease the potential for contamination, the points outlined 

below will be adhered to during all phases of field investigation and sampling. 

1. Personnel wi ll make every effort not to walk through puddles, mud, any discolored surface, and/or 

any area of obvious contamination. 

2. Personnel will not kneel or sit on the ground in the exclusion zone and/or in the Contamination 

Reduction Zone (CRZ). 

3. Personnel will not place equipment on drums, containers, vehicles, or on the unprotected ground. 

4 . Where appropriate, personnel will wear disposable outer garments and use disposable equipment. 
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14 EQUIPMENT DECONTAMINATION 

As discussed in the previous section, the main decontamination facilities at the SEDA SWMU areas will 

be located adjacent to the support zone. Equipment and vehicle decontamination will consist of pressure 

washing followed by steam cleaning. Solvent and soap and water washes will be performed when 

required for sampling or for heavy contamination. Gross contamination, such as caked mud and dirt on 

augers and split spoons, will be removed at the work si te and placed back in the borehole or drummed 

with other drilling spoil s if contaminant indicators (e.g., PID readings) wan-ant drumming of the so ils. 

Refer to Attaclunent B-3 for the radiological decontamination of equipment, materials, and tools. 
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15 EMERGENCY EQUIPMENT AND FIRST AID REQUIREMENTS 

15.1 EMERGENCY EQUIPMENT AND FIRST AID REQUIREMENTS 

The support zone will have the fo llowing emergency equipment: 

Self-Contained Breathing Apparatus (SCBA); 

First Aid Kit; 

Fire Extinguisher (A, B, C Type); 

IS-Minute Emergency Eyewash Station; 

Air Hom ; 

Bolt Cutters (to cut exit gate chains); 

Latex Gloves; 

A CPR Mask; and 

FINAL REPORT 

A copy of the Health and Safety Plan, which includes the emergency exits and hospital locations. 

Each work crew wi ll have at the work site the following emergency equipment: 

First Aid Kit; 

Fire Extinguisher (A, B, C Type); 

Hand-Held Eyewash; 

Air Horn; 

Bolt Cutters (to cut exit gate chains); 

Latex Gloves; 

A CPR Mask; and 

A copy of the Health and Safety Plan, which includes the emergency exits and hospi ta l locations. 

At least one vehicle at a work site will be a designated emergency escape vehicle. It will be parked at an 

eas ily accessible location, KEYS IN THE IGNITION, and pointed in the direc tion of escape. All 

vehicles on site will have the keys with the car so they can be located easily (on top of the vehicle for 

example). 

15.2 SPILL CONTROL MATERIALS AND EQUIPMENT 

Chemical spills are not expected to be a problem at the fo 1111er Seneca Ann y Depot site. T he only 

chemicals being brought into the site would be fuels and oil s for equipment that would be used on the 

site. This will be brought onto the site in small quantity containers in the amounts needed fo r that day's 

operations. If a spill shoul d occur while perfo1ming fueling on equipment, the spill would be a small 

quantity (under a ga llon) and it would be c leaned up immedi ately. Small spill response kits (e.g. , paper 
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towel, diaper, etc.) will be on-hand to assist in the clean up. The spi ll and contaminated soil would be 

containerized and labeled, properly manifested, and shipped to an approved hazardous waste facility . 
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16 EMERGENCY RESPONSE AND CONTINGENCY PROCEDURES 

The purpose of the Emergency Response and Contingency Procedures (ERCP) is to define procedures to 

protect human hea lth and the environment both on and off site in the event of an accident or emergency 

during the RI/FS activities at Seneca Army Depot. The ERCP complies with 29 CFR § l 9 I 0.1 20(1) and 

the guidelines given in Guidance on EPA Oversight of Remedial Designs and Remedial Actions 

Performed by Potentially Responsible Parties, Appendix B, Contingency Plan (EPA, 1990). In addition, 

the ERCP meets the US Army Corps of Engineers requirements for the emergency response plan as 

presented in the Health and Safety Requirements Manual (USA.CE, 1996) and the Safety and Occupational 

Health Requirements for Hazardous, Toxic, and Radioactive Waste (HTRW) Activities (USA.CE, 2000). 

The following elements are presented in this section . 

• Pre-emergency planning and procedures for reporting incidents to appropriate government 

agencies for potenti al chemical exposures, personal injuries, fires/explosions, environmental spills 

and releases, discovery of radioactive materials. 

• On-site emergenc ies 

• Off-s ite emergencies 

• Personnel roles and lines of authority 

• Emergency communications 

• Evacuation routes and procedures 

• Specific procedures for decontamination and medical treatment of inj ured personnel 

• List of emergency contacts 

• Route maps to nearest pre-noti fied medical fac ili ty 

• Acc ident investiga tion and reporting 

• Emergency recogn ition and prevention 

• Site topography, layout, and prevailing weather conditions 

• Site securi ty and contrn l 

• Critique of emergency responses and fo llow-up 

• Emergency alerting and response procedures 

• Safe distances and staging areas 

Emergency equipment and first aid requirements are presented in Section 15. 

This Emergency Response Plan applies to site work at Seneca Army Depot. Copies of this plan are to be 

kept at the site command post and suppmt areas. The list of emergency telephone numbers and directions to 

the nearest exit gate and nearest hospital will be prominently posted in the command post. Copies of the 

direc tions to the nearest hospital will be kept in all site vehicles. 

This emergency response pl an shall be coordinated with SEDA emergency response procedures prior to the 

beginning of site work. 
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16.1 PRE-EMERGENCY PLANNING 

If an emergency develops on site, the procedures delineated herein are immediately followed . Emergency 

conditions exist if: 

• Any member of the field crew is involved in an accident or experiences any adverse effects 

or symptoms of exposure; 

• A condition occurs that is more hazardous than anticipated; and/or 

• Fires, explosions, structural collapses/fai lures, and/or unusual weather conditions 

(thunderstorms, lightning, high winds, etc.) occur. 

If an emergency occurs, direct voice communication is used to sound the alarm. If personnel are out of 

range of direct voice communication, an air horn meeting the requirements of 29 CFR § 1910 .165 is 

sounded. General emergency procedures and specific procedures for personal injury are described within 

this section. Table B-13 is a list of emergency contacts. Section 16.8 presents the routes to medical 

facilities closest to the Seneca Army Depot site. 

In case of emergency, SHSO wi ll implement the site emergency procedures. The following procedures wi ll 

be fo llowed: 

• Notify the contact listed 111 Table B-1 3 when an emergency occurs. Thi s list 1s posted 

prominently at the site. 

• Use the "buddy" system (pairs). 

• Maintain visua l contact between "pairs. " Each team member remains close to the other to assist 

in case of emergencies. 

• If any member of the field crew experiences any adverse effects or symptoms of exposure, the 

entire field crew wi ll immediately halt work and act according to the instrnctions provided by 

the Site Manager. 

• Any condition that suggests a situation more hazardous than anticipated will result 111 

evacuating the field team and re-evaluating the hazard and the level of protection required. 

• If an accident occurs, the Site Manager or SHSO is to complete an Accident Investigation 

Report Form, Eng. Form 3394 (Attachment B-1) within five working days and submit to 

USAESCH. Refer to Section 18 for additional guidelines. Follow-up action wi ll be taken to 

conect the situation that caused the accident. 

The SHSO is specifically responsible for the following: 
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• Implementing the site ERCP, including ordering site evacuations, coordinating fire-fighting 

efforts, and directing spill control and cleanup. 

• Supervising site evacuation . 

• Contacting emergency services such as the fire department, ambulance and security services, as 

may be required. 

• Assisting in providing first aid services and medical support or evacuation for injured or exposed 

personnel. 

• Detennining the cause of the incident and ways to prevent future occuITences. 

• Preparing a written incident report for submission to the Parsons and USAESCH Proj ect 

Managers. 

On-site personnel are responsible for reporting emergencies or conditions immediately to their supervisors, 

alerting other employees; helping injured personnel, and assisting as directed to mitigate the incident. 

16.2 ON-SITE EMERGENCIES 

On site emergencies can range from minor cuts and scrapes to explosions, fi res, and the release of toxic 

gases. Apparently minor incidents at hazardous waste sites can have serious consequences or may indicate 

the presence of a previously unknown health and safety hazard . Explosions, fires, and the release of toxic 

gases will not onl y" involve site workers, but may affect the neighbming populations and the environment. 

All incidents w ill be reported as soon as possibl e to the Site Manager and the SHSO who will determine the 

appropriate steps to be taken . 

When the incident is minor, the work may continue . When an incident is considered serious, work will be 

discontinued until the emergency situation has been brought under control , the incident has been evaluated, 

and any conditions which may have contributed to the emergency have been mitigated. 

All site incidents, including near misses, will be investigated and documented, using the Incident Report 

Form and Incident Follow-Up Report Fo,m in Attachment B-1. 

16.3 OFF-SITE EMERGENCIES 

In the unlikely event of a vapor release off-site, the contamination source will be secured, if possible. 

Emergency response contacts will be notified in the fo llowing order: 

1. SEDA Security and Environmental Office 
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2 . Safety Officer 

3 . Project Manager 

The phone numbers of these contacts are provided in Table B-13 and will be posted in the site trailer. 

SEDA Emergency Response personnel will be utilized in all emergencies that may involve exposure to 

people away from the work sites. The SEDA Emergency Response Plan for the depot will be implemented 

when SEDA Emergency Response personnel detem1ine it is necessary. 

16.4 SITE PERSONNEL AND LINES OF AUTHORITY 

A clear chain-of-command in emergency situations ensures clear and consistent communication between 

site personnel and, therefore, results in more effective response to the emergency situation. The duties of 

site personnel in emergency situations are outlined below: 

The Site Manager will direct all emergency response operations, designate duties to other site personnel, 

and serve as liaison with government officials and emergency response teams. 

The Site Health and Safety Officer will make initial contact with off-site emergency response teams (first 

aid, fire , police, etc.) , make recommendations on work stoppage, and provide for on-site first aid and rescue. 

The Command Post Supervisor will be designated when no one is performing this function during normal 

site work. Thi s person will maintain contact with off-site response teams and notify additional agencies or 

offices that need to be contacted. 

Decontamination personnel will stand by to perform emergency decontamination. Decontamination 

personnel will also assist the safety officer in rescue operations when necessary. 

Field personnel will assist in rescue operations or take over for decontamination personnel when they are 

required for other duties. 

16.5 EMERGENCY SITE COMMUNICATIONS 

On-site communications will be used to communicate safety information and for other work-required 

communications. On-site communications will be achieved orally with a contingency for hand signals, 

air horn signa ls, or FM two-way radio (in the absence of suspected ordnance) . Routine site 

communications w ill be maintained between all work crews and the support zone with two-way 

radios. Emergency communications will be maintained by use of air horns kept in the support areas and 

with each work crew. In addition, the SHSO and site personnel may use their pe rsonal cell phones. 

The emergency communications codes are given in Table B-14, On-Site Emergency Communications. 
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Some areas to be investigated may contain various types of unexploded ordnance (UXO). All movement on 

the site, EVEN UNDER EMERGENCY CONDITIONS, shall be along cleared roads and pathways. 

Cleared roads and pathways shall be marked. ON-SITE WORKERS SHALL NOT STRAY FROM 

THE CLEARED PATHWAYS AND ROAD! 

Evacuation from work sites shall be along the access paths cleared to the various worksites. Equipment 

shall be placed so as not to impede emergency escape and evacuation along the cleared pathways. 

Evacuation routes from work areas shall be discussed daily for each work crew as a part of the daily safety 

meeting. 

Figure B-3 shows best routes to SEAD exits. 

16.6 EMERGENCY DECONTAMINATION AND FIRST AID 

Decontamination procedures used in emergency situations will vary greatly with the severity and particulars 

of the situation. The SHSO wi ll provide advice on the medical and decontamination procedures to be used 

in each emergency situation. General guidelines for first aid and decontamination procedures are given 

below. 

16.6.1 Inhalation Exposure 

Remove the victim from the exposure area to an area with fresh air. Attempt rescue only if proper 

protective gear (Level B or C) is available for the rescue team. Remove protective clothing and respiratory 

protective gear as soon as possible to detennine if the admin istration of CPR is necessary. If so, complete 

decontamination whi le CPR is being administered. Continue CPR until emergency medical unit aITives. If 

CPR is not required, complete decontamination and transport to hospital; administer other first-aid as 

indicated . 

16.6.2 Contact Exposure 

Remove victim from area and flush affected area with water only. Be careful not to spread the 

contamination to other parts of the body. Remove protective clothing and flush area with water only. 

Consult references to determine if soap and water wash is indicated. Do not remove respirator until removal 

of contaminant from body is reasonably assured and the victim is well into a clean zone. 

16.6.3 Physical Injury 

If a physical injury occurs or worker collapses in a clean zone, first aid wi ll be administered as indicated. 

If a physical injury occurs in a contaminated zone, care must be taken to prevent contact of any contaminant 

with open wounds. The wound can provide easy access to the body for toxic chemicals that are not 
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normally a skin absorption problem. Protective clothing will be removed carefully to avoid additional 

injury and avoid any exposure of the wound to contaminants on the clothing. 

If a worker collapses or loses consciousness in a contaminated zone, remove protective clothing and 

respiratmy protective gear as soon as possible to detennine if the administration of CPR is necessary. If so, 

complete decontamination while CPR is being administered. Continue CPR until emergency medical units 

anive. If CPR is not required, complete decontamination and transpmi to hospital; administer other first-aid 

as indicated . The field site will have at least two persons certified in CPR and first-aid per shift. 

16.7 EMERGENCY TELEPHONE NUMBERS 

Emergency telephone numbers for medical and chemical emergencies are given in Table B-14, Emergency 

Telephone Numbers. These numbers will be displayed prominently near each site phone. 

16.8 DIRECTIONS TO HOSPITAL 

Directions to the nearest hospital are shown and desc1ibed in Figure B-4, Route to Geneva General 

Hospital. The map will be displayed in the command post and kept in every site vehicle. 

16.9 ACCIDENT INVESTIGATION AND REPORTING 

In case of an accident on-site, the SHSO or Site Manager shall be notified immediately. The SHSO is 

responsible for initiating first aid and contacting off-site emergency-medical services, if necessary. The 

SHSO will initiate the site Emergency Response Contingency Plan if necessary. 

Initial noti fication of an accident may be verbal, in person, by hand signals, or by an ala1111 device such as an 

air horn . [n high-hazard areas where radio or other communications are hampered or impractical, air horns 

and the buddy system shall be used, as will emergency escape or self-rescue provisions for workers. 

Specific on-site procedures will be given at the site-specific safety meeting. 

Once the initial accident report has been received by the SHSO and necessary emergency procedures are 

initiated, verbal reports will be given to the Parsons PM, Parsons Corporate Health and Safety Officer, and 

other interested parties. Personal injury reports will be completed, filed , and recorded on an OSHA 200 Log 

of injuries and illnesses. 

Accident reporting requirements are presented in Section 18.5.2 . The SHSO will be responsible 

for conducting an investigation of all on-site acc idents involving personal injury, illness, death, 

or property damage on incidents that are regarded as "near misses". The inves tigation will 

consist of conducting interv iews with w itnesses and/or persons involved in the accidents; 
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in!,pecting the accident site and equipment involved in the accident; rev1ew111g the operating 

procedures, existing site or weather conditions; and qualifications, training, and experience of the 

workers involved and examination of generally accepted safety procedures and regulations. The 

objective of the investigation is to clarify the actual events of the accident, to establish the 

probable cause or causes, and to dete1mine approp1iate preventative or protective measures. The 

SHSO will prepare a written report of his findings including recommendations for preventing 

future incidents. The report will be discussed in detail with Parsons and USAESCH. The 

conclusions reached regarding the accident and preventative measures will be included in the 

next tailgate safety meeting. 

16.10 EMERGENCY RECOGNITION AND PREVENTION 

16.10.1 Training 

All field personnel receive site-specific health and safety training before starting any s ite activities. The 

SHSO is responsible for implementing and enforcing the accident prevention program. An accident 

prevention program identifies actual and potential site hazards so that no conh·actor, subconh·actor, laborer, 

operator, mechanic, or other employee is required to work in surroundings or under conditions that are 

dangerous to their health and safety. This program must include frequent and regular inspection of the job 

site to ensure successful implementation . On a day- to-day basis, individual personnel should watch for 

indicators of potentially hazardous situations and for signs and symptoms in themselves and others that warn 

of hazardous conditions and exposures. The general elements of an accident prevention program are 

discussed in this section . Emergencies can be averted by rapid recognition of dangerous situations. Before 

assigning daily tasks, tailgate sa fety meetings will be held. Discussion should include: 

• Tasks to be performed. 

• Time consh·aints (e.g., rest breaks) . 

• Hazards that may be encountered, including the effects, how to recogmze or monitor 

symptoms, and danger signals. 

• Emergency procedures. 

• Radio communication. 

Hard hats and safety boots must be worn as a minimum within 50 feet of heavy equipment. The Site 

Manager or SHSO supervises the field team to ensure they are meeting health and safety requirements. If 

deficiencies are noted, work is stopped and corrective action is taken ( e.g., retain/purchase additional 
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safety equipment). A report of health and safety deficiencies and the conective action taken is forwarded 

to the Project Manager and SHSO. 

All site workers, including subcontractors, will be trained to their leve l of responsibility before beginning 

work. In addition to the hazardous waste health and safety training required by 29 CFR §1910.120(e), 

workers will receive training in the operational and health and safety aspects of site work. This may 

include use of fire extinguishers, first aid, CPR, drum handling, heavy equipment, electrical hazards, 

hearing protection, and excavation. In addition, all site workers will be briefed on the hazards associated 

with UX:0/0E or radiation, if any. 

16.10.2 Fire or Explosion 

Fire or explosion hazards are presented in Section 3. Fire Prevention and Protection is presented in 

Section 11. 

16.10.3 Spill Remediation 

In the event of a spill , the SHSO will be notified immediately. The important factors are that no personnel 

are overexposed to vapors, gases, or mists and that the liquid does not ignite. Waste spillage must not be 

allowed to contaminate any local water source: Small dikes will be erected to contain spills, if necessary, 

until proper disposal can be completed. Subsequent to cleanup activities, the site safety officer will survey 

the area to ensure that no toxic or explosive vapors remain. 

Chemica l spills are not expected to be a problem at the Seneca site. The only chemicals being brought 

into the site would be fuels and oil s for equipment that would be used on the site. Thi s wi ll be brought 

onto the site in small quantity containers in the amounts needed for that day's operations. If a spi ll should 

occur while performing fueling on equipment, the spill would be a small quantity (under a ga llon) and it 

would be cleaned up immediately. The spill and contaminated soil would be containerized and labeled, 

properly manifested, and shipped to an approved hazardous waste facility. Spill control is also presented 

in Section 15 . 

16.10.4 Traffic Control 

Parsons shall utilize traffic control measures to minimize inconvenience to the site and the risk of trnffic 

accidents and pedestrian injuries. These measures will include the use of flagmen, signs, barricades, and 

markings, as necessary, for the safe movement of traffic during the remediation activities. 
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16.10.5 Site Housekeeping 

During the course of the proj ect, scrap materials, tools, construction materials, containers, and debris shall 

be kept cleared from work areas, and in and around buildings or other on-site strnctures or equipment. 

Site access and egress routes for pedestrian and vehicular traffic will be kept clear. Materials will not be 

stored under or piled aga inst buildings or in front of doors and exits. Work areas will be cleared and 

cleaned at least once per shift. However, garbage and debris shall be removed more frequently. 

Metal drums used for storing flammabl e/combustible liquids shall be equipped with self-closing safety 

faucets , vent bung fittings, grounding cables and drip pans, and shall be stored outside buildings in an 

area approved by the SHSO. 

Outdoor fl ammable/combustible materials storage areas will be: lined and sun-ounded by a dike of 12 

inches in height, and of sufficient volume to contain 110% of the stored materials; located fifty feet from 

buildings; and kept free of weeds, debri s, and other combustible material s. 

16.10.6 Motor Vehicle Accident Report 

All vehicular acc idents will be reported immediately and investigated. The objective of the investigation is 

to claiify events of the acc ident, establish the probable cause or causes, and to determine appropriate 

preventative or protective measures . The SHSO will prepare a ,vritten report of his/her findings, including 

the recommendations to prevent future accidents. The repo1t will be discussed with the Parsons PM. 

Vehicular accidents that are recordable , as defined by AR 385-40 and USACE supplement 1 to that 

regulation, are al so to be reported to the Parsons ES and USAESCH PMs via Fonn ENG 3394 (See 

Attachment B-1 ). The conclusions reached regarding the accident and preventative measures will be 

included in the next tailgate safety meeting. 

16.11 SITE TOPOGRAPHY, LAYOUT, AND PREVAILING WEATHER CONDITIONS 

Site topography, layout, and prevailing weather conditions will be presented in the individual HSPs. 

16.12 SITE SECURITY AND CONTROL 

The purpose of s ite access control is to protect the public and workers from the site ' s hazards and prevent 

vandali sm of the s ite or✓erations. As discussed in Section 12, SEDA is responsible for overall site 
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security. All Parsons personnel and subcontractors and all equipment to be used in the fie ld 

investigations should be logged in each day at the command post prior to proceeding to other areas of the 

site. All persons other than work crews wishing to enter the active work areas sha ll first sign in at the 

command post. 

For individua l sites, site access control will be implemented by the SHSO and will be accomplished 

through a program that limits movement and activities of people and equipment at the project site. Site 

conh·ol requires the establishment of site work zones, a communications network, an evacuation protocol, 

and site security. Site access conh·ol will be based on site-specific characteristics including: 

1. Potential chemical, biological, physical or explosive hazards; 

2. Terrain; 

3. Expected weather conditions; 

4. Planned site activities; and 

5. Site proximity to populated areas. 

Site access control will include the following unless otherwise specified in the individual site-specific HSPs: 

1. Worker/visitor regish·ation; 

2. Escort of visitors; 

3. PPE requirements; and 

4. Posting of site/work area boundaries. 

As discussed in Section 12, an exclusion zone (i.e. , work zone) will be defined around the suspected 

surface contamination. UXO exclusion zones will include all on-site areas beyond the areas flagged by 

contracted UXO personnel as cleared of UXOs. These exclusion zones will be set up at individual work 

locations when necessary. 

16.13 CRITIQUE OF RESPONSE AND FOLLOW-UP 

Emergency response plans are based on site-specific needs and experience. It is important to consider 

previous emergency incidents in preparing an ERP. The ERP will be reviewed by Project Health and 

Safety Officer and project manager annually and revised accordingly. In addition, the ERP will be 

reviewed and revised after any emergency accidents or incidents occurred at SEDA. The Corporate 

Health and Safety Officer will review company-wide emergency accidents or incidents and provide 

critique of emergency responses. Time spent by emergency response employees reviewing incidents will 

be credited toward their refresher training requirements. 
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16.14 EMERGENCY ALERTING AND RESPONSE PROCEDURES 

This section of the ERP addresses hovv employees will be info1111ed that an emergency exists and how 

they should respond. The alarm systems must info1111 "all affected employees" that an emergency exists 

and what their inunediate response should be. Depending on the size and the magnitude of the emergency 

"all affected employees" may include al l s ite personnel , or just personnel from a limited area . 

The following li st outlines the information necessary to inform the employees of what their immediate 

response should be. All of these criteria may not be app licable to all site personnel , depending on the s ize 

and nature of the place of work and the preplanning effo1is: 

o Notification. The SHSO or Site Manager wi ll initiate emergency notification and make 

the existence of the emergency situation known. The notification can be conducted using 

hand signa ls, horn, cell phone, two-way radio, and the phone in the Parsons on-site field 

office located in Bui lding 123 in the Administrative Area. 

o Level & Type of the required Response . Based on the extent and type of emergency, 

SHSO and Site Manager will determine the level and type of the required response and 

notify the associated personne l. 

o Nature of the Response. The SHSO or Site Manager will notify relevant personnel the 

emergency condition (e.g., explosion, chemical spill , medical). 

o Location. The SHSO or Site Manager will notify relevant personnel the location of the 

emergency. Thi s is critically important in large facilities such as Seneca. 

o Ambient environmental factors and conditions that influence evacuation or response 

procedures (wind speed and direction). 

16.15 Safe Distances and Staging Areas (Safety Zones) 

Figm·e B-5 presents the buildings at Seneca and Figure B-3 presents emergency exit routes and the 

buildings at Seneca. Specific on-site staging areas and procedures will be given at the site-specific safety 

meeting. In general, in case of an emergency, the site personnel should: 

• Escape the emergency situation. 

• Meet at the designated safe stagin g area , or when the designated staging area 1s 111 

emergency situation 

• Meet at the Parsons on-site field office located in Building 123 in the Administrative Area, 

or when the whole Seneca area is in emergency 

• Exit the Seneca Site 

The SHSO will conduct a head count to ensure a ll personne l have evacuated safely. 
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17 ACCIDENT PREVENTION 

This section includes two subsections: safety and health inspections 

Accident/incident reporting is covered under Section 18. Emergency prevention is presented in Section 

16. 

17.1 SAFETY AND BEAL TH INSPECTIONS 

Each day, the SHSO shall conduct a site inspection to ensure that operations are being performed in 

accordance with the HSP, USAESCH requirements, and OSHA regulations. Results of the inspections will 

be documented daily in the SHSO's safety logbook. Any health and safety deficiencies or potential 

problems discovered during the daily site inspection will be discussed at the next tailgate safety meeting. 

Inspections will be focused on the following areas: 

• General Site Safety 

Housekeeping 

Sanitation 

Communication equipment 

Safety/warning signs/labels 

Secmi ty 

Illumination 

Excavation 

Fire hazards 

• Emergency Equipment 

Alarm systems operability/access 

Fire extingui sher access 

Safety shower/eyewash access/operability 

First-aid cabinet access 

Spill containment and contrnl supplies access 

• Hazardous Materials 

Warning sign/ labels 

September, 2003 

Proper hazard class segregation 

Gas cylinder storage/use 

Leakage/spillage protection 

Unsafe condition/ignition source 
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• Equipment and Tools 

Vehicle 

Mechanical equipment 

Power tools 

Hand tools 

Ropes, chains, and slings 

Safety harnesses 

FIN AL REPORT 

Any problems in implementation of the HSP shall be reported immediately to the SHSO, and work shall 

not proceed until all deficiencies have been corrected. Violations of the HSP by workers (including 

subcontractors) require corrective action. As appropriate, this may include additional training, closer 

supervision, or disciplinary action . 

17.2 SAFETY AND HEALTH EXPECTATIONS, INCENTIVE PROGRAMS, AND 

COMPLIANCE 

Parsons corporate health and safety policy and compliance are attached in Attachment B-6. 
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18 LOGS, REPORTS, AND RECORD KEEPING 

18.1 LOGS 

The SHSO will keep a log recording the fo llowing aspects related to safety at the site: 

• Training (initial site specific training, safety briefings, etc). 

• Site visitors . 

• Issues or Problems Encountered. 

• Accidents. 

• Emergencies. 

18.2 SAFETY LOG 

The SHSO will maintain a daily safety log of all safety related activi ties. The following information will 

be maintained in the Safety Log: 

• Date and recorder of log; 

• Safety briefings (time conducted, material di scussed, etc .); 

• Weather conditions; 

• Significant site events relating to safety; 

• Accidents; 

• Stop work events related to safety; 

• Safety audits ; and 

• Signature of the Field Supervisor indicating concunence. 

18.3 TRAINING LOG 

T he SHSO will maintain a training log documenting the foll owing information: 

• Date and recorder of log; 

• Nature of training (personnel will complete the appropriate documentation of training fonn) ; 

• Visitor training; and 

• Signature of both the PM and SHSO indicating concurrence. 
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18.4 EQUIPMENT MAINTENANCE LOG 

The SHSO will document all infonnation related to safety equipment maintenance, calibration, and 

standardization in his Daily Journal. 

18.5 REPORTS 

18.5.1 Man-Hours and Lost Workday Reporting 

Man-hours and lost workday (L WD) cases will be submitted to the Contracting Officer monthly with 

copy furnished the U .S. Army Engineering and Support Center, Huntsville (USAESCH), ATTN: 

CEHNC-ED-SY-S. The data will be submitted to arrive at the USAESCH not later than 10 calendar days 

after the end of each month. The information cut-off date will be the last day of eac;h month. The 

monthly submission shall include the title of the report, contract number, task order number, project site, 

month and year for which the report is made, a point of contact listing both email address and telephone 

number, and number of lost workday accidents to include total days lost. If no hours are worked on the 

project/task, a report showing "zero (O)" is required. 

· 18.5.2 Accident Reporting 

Accidents invol ving personal injury/illness or property damage shall immediately be reported to the 

Contracting Officer or authorized representative e.g., Huntsville Center Project Manager. Accident 

Reports - An Engineer Form 3394 is required to prepared and submitted in reportin g lost work day cases, 

accidents where 3 or more persons are admitted to a hospital , a fatality , or property damage $2000 or 

greater. The ENG Form 3394 must be submitted to the Contracting Officer or authorized representative 

within 5 working days following the accident in accordance with AR 385-40 and USACE Supplement 1 

to that regulation . The ENG Fom1 3394 is prepared by the PHSO/SHSO, with original signatures shown 

in blocks 15c and 16 (copies/ faxes are not acceptable). The remaining signature blocks, blocks 17 -19, 

will be completed by the Huntsville Engineering Center. 

Accidents and near misses will be investigated by the SHSO and the site manager. The investigation team 

shall make recommendations for preventing a recurrence of the accident or incident and submit the accident 

report to the project health and safety officer and the office health and safety representative. The accident 

repo1t shall be retained on file at the site, in the project files and in office health and safety files. All 

accidents or incidents that are recordable will be entered on the OSHA 200 log maintained in the Parsons 

office. 
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The office health and safety officer and the project health and safety officer shall review the accident repmi 

and approve or make additional recommendations for prevention of the future occunence of the incident. 

The project health and safety officer shall ensure that remedia l recommendations are canied out by the filed 

staff. . 

18.6 RECORD KEEPING 

The SHSO will establish and maintain a filing system on-site for Health and Safety records, reports, and 

information concerning individual training, medical surveillance, etc . Sections in this filing system will 

include: 

• Training Records -- Certificates for training required by 29 CFR§ 1910.120 ( 40-hour initial 

HAZWOPER, 8-hr refresher, and supervisory training) will be maintained at the site. 

Additionally, documentation of CPR, First Aid, and DoD ordnance training will be available 

at the site. 

• Medical Monitoring -- Documentation of cunent enrollment (within last 12 months) in a 

medical monitoring program will be avai lable for each employee working at the site. 

Documentation will consist of the employee's Health Status Report that is written and signed 

by the examining physician. 

• Acc ident Reports -- Copies of any accident/incident reports and fo llow-up reports. 

• Plan Acceptance Forms -- Cop ies of the Plan Acceptance Forms documenting that employees 

have read and understand the HSP will be maintained at the site. 

Documentation of personnel credentials, site ac tivities, and environmental monitoring will be maintained 

on-s ite. The SHSO will maintain and update these records. Documentation, at a minimum, shall include: 

• Certi ficates for the fo llowing: 

Initial 40-hour Hazardous Waste Operations and Emergency Response Training. 

Applicable annual 8-hour refresher health and safety training. 

Applicable 8-hour supervisory Hazardous Waste Operations and Emergency 

Response Training. 

On-the-job training, 3-day. 

• First Aid and CPR. 

• DoD Explosive Training. 

• OSHA Job Safety and Health Protection Poster: A copy of this poster shall be hung in the 

fie ld office or in an area where employees routinely congrega te . 
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• The OSHA 300log: This log contains the required infonnation for recording on-site inju1ies 

and illnesses, and must be generated by each company safety contact. A copy shall be 

maintained on-site and posted du1ing the month of February. 

• Site sign-in sheet: This record shall contain the date, name of each individual on-site, the 

employer, and the time entering and leaving the site. All personnel will sign this fo1111. 

• Accident/incident/near miss reports: All accidents, safety/health incidents, and near misses 

shall be investigated, and investigation reports shall be maintained at the site. 

• A Site Health and Safety Plan Acknowledgment fom1 containing the date, names of the 

individuals, the employer, and the individuals' signature. 

• The initial site-specific health and safety training record containing the date, the individuals' 

names and signatures, and the company they are representing. 

• The Safety Meeting Record containing the date, topic discussed, individuals' names and 

signatures, and the company they are representing. 

• Safety problem/observations: These records: 1) document unsafe behavior and initiate 

disciplinary action, and 2) document exemplary safety behavior. 

• The health and safety inspection log completed daily to verify that site conditions and 

activities are in compliance with the HSP. Deficiencies will be noted and changes made 

immediately. 

• The safety and health program plan required under 29 CFR §1910.120(6). 
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19 STANDARD OPERATING PRQCEDJJBES FOR SITES WTTH JJNEXPT,ODED 
ORDNANCE 

Some SEDA SWMU areas (as listed in Table B-1) may be contaminated with UXO components and UXOs. 

Basic considerations for unexploded explosive ordnance operations are provided in Attachments B-7 and 

B-8. This section presents standard operating procedures for the sites with potential UXO hazards. 

19.1 REGULATIONS 

The following regulations and references were observed to prepare the standard operating procedures for the 

sites with potential UXO hazards: 

• EP 1110-1-18, Ordnance and Explosive Response. 
• EP 75-1-2, UXO Support During HTRW and Construction Activities. 
• EP 385-l-95a, Basic Safety Concepts and Considerations for OE Operations. 
• EM 385-1-1 , Safety and Health Requirements Manual. 

19.2 RESPONSIBILITIES 

UXO/OE Safety Officer (UXOSO) will be responsible for all UXO safety on site . The UXOSO has stop 
work authority in the event a UXO item is discovered, and for all UXO related matters. 

19.3 STANDARD OPERA TING PROCEDURE 

All UXO contractor EOD operations will be perfom1ed in accordance with the following procedures: 

1. UXO Contractor Explosive Ordnance Disposal Services - The specific services to be perfonned 

in support of this project are listed below. It should be noted that the services are orientated to site 

safety during evaluation of the applicable SWMUs. 

b. 

a. Unexploded Ordnance Safety Training - In accordance with 29 CFR Part 1910.120 

paragraph (e) , the UXO contractor will develop an Unexploded Ordnance (UXO) Safety 

Training class that will be provided to the prime contractor for the h·aining of all personnel 

who will be working on the site. This class will include an instructional guide and 

handouts for workers on the site. 

UXO Inspection of the Sampling Sites - The UXO contractor will provide the personnel 
and equipment required to inspect the access routes and sampling sites for UXOs. The 
UXO contractor will physically preview the footprint with the equipment operator and/or 
the site manager and discuss visual observations and any area of concern . The UXO 
conh·actor will conduct an anomal y check of any areas requiring excavation with a 
magnetometer. All soil boring and test pit excavation activiti es will be continually 
monitored by the UXO conh·actor. The magnetomeh-y equipment utilized by the UXO 

September, 2003 
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contractor will be capable of detecting both fen-ous and nonfen-ous objects however, heavy 
metallic contamination will greatly hinder operations on the site. 

(1) Marking Access Routes and Sampling Site Boundaries - Dependant upon the 

equipment size and quantity being brought into a sampling site, a IO' to 20' wide 

access route will be searched for UXOs . The boundaries of the access route will 

be marked at 25 ' intervals with orange survey flags. As with the equipment 

considerations for the access route, the size of the sampling area may range from 

an area 50' x 50' in size. 

(2) Marking and Handling of UX.Os - In addition to the ordnance items disposed at 

some SWMUs, it can be expected that "ordnance kick-outs" from demolition can 

be expected to be found on site. All explosive loaded UXOs will be marked with 

yellow survey flags. 

c. UXO Contractor EOD Site Procedures - The following practices are standard UXO 

contractor EOD procedures used on DOD installations throughout the United States. The 

UXO contractor EOD search team [ consisting of two EOD technicians of which one will 

be a UXO Supervisor as described in the Work Standards for Unexploded Ordnance 

(UXO) Personnel (Attachn1ent B-7) wi ll conduct a visual surface and electronic subsurface 

UXO search of the access route and sampling site. In conjunction with the UXO search, 

the UXO contractor EOD will perform the following steps: 

September, 2003 

(1) Identify and mark the boundaries of the access route and sampling site areas that 
will require UXO search operations. When soil boring, the UXO contractor will 
check the hole with a down-hol e magnetometer. The hole will be checked at a 
minimum of every two feet of depth. If an anomaly is discovered, the team will 
select an alternate, anomaly-free location to bore. Once UXO has been 
encountered in an excavation, no further excavation is a llowed at that location 
until a UXO removal action has been conducted of the area. 

NOTE: Hand excavation is the preferred method of excavation for buried TfXOs; 
however, if a JJXQ is buried at a depth estimated to be greater than 12 inches, 
a backhoe wm be used if necessary, Earth moving machinery wm not be used 
to excavate within 12 inches of an J[XQ. When an excavation is within 12 
inches of an JJXQ hand excavation shall be used to uncover the JfXQ. All 
excavations performed by the JJXQ contractor wm be in compliance with 29 
CFR Part 1926 and EM 385-1-1. 

(2) Using visua l surface locations techniques, e lectrnnic subsurface techniques and 

excavation as required, locate and identify UXOs within the boundaries of the 
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September, 2003 

access route and sampling site. 

(3) When an explosive, chemical, propellant, or pyrotechnic loaded UXO is located 

the following steps will be followed: 

(4) 

(a) Mark the UX:Os location with a yellow marker flag; 

(b) Select a course safely around the item and cease operations 111 the 
immediate area . If necessary, cease all operations. The site manager 
will be notified of any UXO discoveries, and will make the appropriate 
notifications; 

(c) Determine the type ofUXO, i.e. projectile, rocket, bomb, etc.; 

(d) Determine the condition of the UXO (Armed or Unarmed); and 

( e) Determine which of the following explosive/hazard categories 1s 

applicable: 

1 High Explosive (HE); 

2 High Explosive Anti-Tank (HEAT); 

3. Armor Piercing High Explosive (APHE); 

4 Improved Conventional Munition (ICM); 

S Anti-Personnel Ejection Round Special (APERS); 

n White/Red Phosphorous; and 

1 Other. 

(f) Determine which of the follow ing fuzing categories is applicable: 

1 Point Detonating (PD); 

2 Base Detonating (BD); 

3. Point Initiating Base Detonating - Lucky (PIBD-Lucky); 

4 Mechanical Time (MT); 

S Electronic Time (ET); 

n Proximity (VT); 

1 Powder Train Time Fuze (PTTF) ; and 

8 All-Ways Acting (as in the 40 mm grenade system). 

NOTE: If the site contains numerous UXOs, report the initial JTXQ 
located and continue search operations Perform all of the 
steps outHned in paragraphs J .c(3.), through J ,c(3)(e)8, and 
then report the total number located at the end of the day. 

(g) Report the UXO to the Contractor Representative and Government 

Representative with project oversight responsibility. 

In the event that the Contractor or Government Representative requests movement 
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of the UXO(s), the following is applicable for UXO contractor operations on 

SEDA (The Government representative may request that the UXOs be moved only 

if he/she is a CEHND Safety Specialist or the Government representative involves 

a CEHND Safety Specialists in the request): 

(a) If the Contractor Representative requests that the UXO(s) be moved, refer 

this individual to the Government Representative having oversight of the 

project. The Contractor Representative does not have authority to direct 

the movement of UXOs on the project site. 

(b) Upon request of the Government Representative (who is either a CEHND 

Safety Specialist or directly involves a CEHND Specialist), the UXO 

contractor EOD Team Leader will reevaluate the UXO(s) to determine 

which if any can be moved. 

NOTE: Very careful evahrntiou of the JTXQ wm he required As a 
rule, ordnance items with attached fuzing systems which 
have been exposed to fire or a detonation are not to he 
moved and must be destroyed in place, The JJXQ 
contractor EOD Team Leader is the only person with the 
authority to make the decision of whether or not the nxo 
contractor EOD personnel will move an JJXQ. 

(c) Unam1ed/Unfired UXOs - Any UXO which has not been fired/launched or 

experienced any other actions (exposed to fire or detonations) required to 

put the UXO in an arn1ed condition. 

1 If the UXO in the unanned/unfired condition includes any positive 

safety devices (safety pin/clip, electrical shunts, etc.), and these items 

are missing, the UXO shall be considered to be aimed. 

2. If the unarmed/unfired UXO has been damaged by fire or has other 

physical damage, it shall be considered to be armed. 

( d) Aimed UXO - Any UXO which has experienced the required actions to 

place it in an armed condition . 

.NQIE: Only unarmed and armed JJXOs that are determined to be 
safe to move will he moved, Under no circumstances will any 
of the following J)XOs he moved: 
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HEAT with a PTRD -Lucky fuzing system; 
Any munition with a Mechanical Time (MT) Euze; 
Any munition with a fuze containing an Impact back­
up (graze feature); 

Any munition containing an AU-Ways Acting fnze 
(asin the 40 mm grenade system); and 
Any munition that yon can not determine the 
type of fnze or if it is safe to move, 

(e) Based on the field evaluation of the UXO(s) by the UXO contractor EOD 

Team Leader a final decision will be made if the UXO is safe to move. If 

the UXO contractor EOD Team leader determines that the UXO(s) can 

safely be moved, the following procedures will be followed: 

1 Establish an UXO explosive holding area. This area must be 

separate from the nonexplosive loaded ordnance component 

holding area; 

2 This holding area will be a minimum of 100 meters from any 

structures, power lines, and equipment; 

3. The holding area will be clearly marked with yellow flags on its 

four (4) corners; 

The location of the UXO holding area will be identified to both 

the conh·actor and Government site representatives; 

5 The UXO(s) will be moved one (1) at a time and in the proper 

attitude; 

Except as indicated below, the UXO(s) should be moved to the 

holding area by hand. If required, both EOD technicians will 

carry the UXO(s) to the holding area; 

1 Large UXOs (155 mm and above) may be transported by vehicle 

(backhoe, front end loader, etc.) to the holding area ; and 

8 A record of all UXOs placed in the explosive holding area will be 

maintained by the UXO contractor EOD Team Leader. 

(5) Nonexplosive loaded ordnance components will be collected and stored 111 a 

designated location for pick up by SEDA Range Operations personnel at their 

convenience. Items in this category would include but not be limited to the 

following types of ordnance/residue: 

NOTE: The location of items too large to be moved by hand will be reported 
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to the SEDA Range Operations Personnel for collection at a later 

(a) Almor Piercing (AP) projectiles; 

(b) Empty ejection munitions; 

(c) Spent rocket motors (when found separated from warheads); and 

(d) Nonexplosive loaded training munitions. 

(6) A record of all OX.Os will be maintained in a log book. 

(7) Upon completion of UXO search operations, a UXO Density Report will be 

provided to the Contractor and Government Representatives. 

2. Sampling Operations - During sampling operations, the UXO contractor will provide EOD 

services as needed. Some of the required additional EOD services normally provided on projects of 

this nature are listed below: 

a. Borehole Magnetometry - For safety purposes, soil and well boreholes are normally 

checked with the UXO contractor's Forster Ferex® 4.021 (Mk 26 Mod 0) Ordnance Locator. This is 

a USACOE requirement that all boreholes in areas that are possibly contaminated with UXOs must 

be rechecked at 2' or 4' intervals during drilling operations. 

NOTE: The requirement for rechecking the boreholes at 2' and 4' foot intervals can 
be eliminated if remote drilling equipment is used. 

b. Collection of Samples - In areas of heavy UXO contamination, the UXO contrnctor EOD 

technicians can collect samples with hand augers or similar equipment. This eliminates the 

requirement to expose other contractor personnel in high hazard areas. 

c. Excavation Services - In some cases excavation of trenches for a cross section study of the 

soil or to obtain samples may be required. No1mally the trenching is accomplished with a backhoe. 

Because of the high level of hazards from the UXOs in the area, the UXO contractor will provide 

EOD operators for the backhoe. The UXO contractor's technicians are experienced in this area and 

are familiar with all aspects from sample collection to equipment decontamination between 

sampling sites. 

19.4 GENERAL ORDNANCE SAFETY 

September, 2003 

• The cardinal principle to be observed involving explosives, ammunition, severe fire 
hazards or toxic materials is to limit the exposure to a minimum number of personnel , 
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for the minimum amount of time, to a minimum amount of hazardous material consistent 
with a safe and efficient operation. 

• Consider ordnance that has been exposed to fire as extremely hazardous . Chemical and 
physical changes may have occurTed to the contents that render it more sensitive than it 
was in its original state. 

• If a suspected or lmown chemical weapons material (CWM) item is encountered, 
evacuate the area immediately upwind . Notify the PM, who will in tum make the 
appropriate notifications. 

• DO NOT touch or move any ordnance items regardless of the marking or apparent 
condition. 

• DO NOT visit an ordnance site if an electrical storm is occurring or approaching. If a 
stom1 approaches leave the site immediately and seek shelter in a building or vehicle 
well away from the project site but a minimum of a distance outside the MSD. 

• DO NOT use radio or cellular phones in the vicinity of suspect ordnance items unless 
approved to do so by the senior UXO technician on site. 

• DO NOT drive vehicles into a suspected OE area; use clearly marked lanes . 

• DO NOT carry matches, cigarettes, lighters or other flame producing devices into an OE 
site. During operations, these materials may be stored in a central location for use during 
breaks conducted in authorized smoking areas . 

• Always assume ordnance items contain a live charge until it can be determined 
otherwise. 

September, 2003 
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SWMU 
NUMBER 

SEAD-1 

SEAD-3 
SEAD-2 

SEAD-4 

SEAD-5 

SEAD-6 

SEAD-7 

SEAD-8 
SEAD-9 

SEAD-10 

SEAD-11 

SEAD-12 

SEAD-1 3 

SEAD-14 
SEAD-15 

SEAD-16 

SEAD-17 

SEAD-1 8 

SEAD-19 

SEAD-20 
SEAD-21 

SEAD-22 
SEAD-23 
SEAD-24 
SEAD-25 

SEAD-26 
SEAD-27 

SEAD-28 

SEAD-29 

SEAD-30 

Table B-1 
SWMUs Planned fo1· IU/FS and Other Inves tigations 

Seneca Army Depot Activity 
Romulus, New Yo rk 

SWMU NAME Potential SWMU SWMU NAME Potential 
Rad or NUMBER Rad or 
uxo uxo 
Hazard? Hazard? 

Building 307 - Hazardous Waste None SEAD-52 i Buildings 608 and 612 - None 
Container Storage Facility !Ammunition Breakdown Area 
Incinerator Cooling Water Pond None SEAD-53 iMunitions Storage Ig loos None 
Building 301 - PCB Transformer None SEAD-54 Asbestos Storage None 
Storaqe Facility 
Munitions Washout Facility Leach None SEAD-55 Building 357 - Tannin Storage None 
Field 
Sewage Sludge Waste Piles None SEAD-56 Building 606 - Herbicide and None 

Pesticide Sto rage 
Abandoned Ash Landfill None SEAD-57 Explosive Ordnance Disposa l Area uxo 

Shale Pit None SEAD-58 Debris Area Near Booster Station None 
2131 

Non-Combustible Fill Area SEAD-59 Fill Area West of Buildinq 135 None 
Old Scrap Wood Site None SEAD-60 Oil Discharg e Adjacent to Bui lding None 

609 
Present Scrap Wood Site None SEAD-61 Building 71 8 - Underground Waste None 

Oi l Tank 
Old Construction Debris Landfill None SEAD-62 Nicotine Sulfate Disposa l Area None 

Near Buildinqs 606 or 612 
I Radioactive Waste Burial Sites Rad SEAD-63 Miscellaneous Components Burial Rad 

I 1Site ' 
II RFNA Disposal Site None SEAD-64A, I Debris Landfil l South of Storage !None 
I B,C, D 1Pad I 

;Refuse Burninq Pits (2 Units) None SEAD-65 !Acid Storaqe Areas INone 
I Build ing 2207 - Abandoned Solid None SEAD-66 I Pesticide Storage Near Building 5 iNone 
;w aste Incinerator land 6 i 
!Building S-311 -Abandoned uxo SEAD-67 I Dump Site East of Sewage I None 
I I I Deactivation Furnace 1Treatment Plant No. 4 I 

Bui lding 367 - Existing Deactivation uxo SEAD-68 'Building S-335 - Old Pest Control INone 
Furnace Shop 
Build ing 709 - Classified Document None SEAD-69 Building 606 - Disposal Area ;None 
Incinerator I 
Bui lding 801 - Classified Document None SEAD-70 Build ing 21 10 - Fi ll Area !None 
Incinerator I 

I 

Sewaqe Treatment Plant No. 4 None SEAD-71 Alleqed Paint Disposal Area lNone 
Sewage Treatment Plant No. 715 ' None SEAD-72 Building 803 - Mixed Waste None 

Storage Facility 
Sewage Treatment Plant No. 314 None SEAD-11 9A Building 2409 Sewage Spill None 
Open Burning Ground uxo SEAD-120A 150 Area Dumpling Areas None 
Abandoned Powder Burninq Pit None SEAD-1 20B Ovid Road Small Arms Range uxo 
Fire Training and Demonstration Pad None SEAD-120C 1 Building 813-817 Paints and None 

I 

!So lvents Disposal Areas I 
Fire Training Pit and Area None SEAD-120D IMP Refuelinq Island in the Q \None 
Building 360 - Steam Cleaning None SEAD-120E I Near Building 213 1, Possible DDT jNone 
W aste Tanks Disposa l , 
Building 360 - Underground Waste None SEAD-120F \Munitions Burial Sites, South End \None 
Oil Tanks of the Main Depot I 
Bui lding 732 - Underground Waste None SEAD-120G : Mounds at the Duck Pond I None 
Oi l Tanks (2 units) : ' I 
Building 118 - Underground Waste None SEAD-120H 1Building 810 iNone 
Oil Tank I 
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SWMU 
NUMBER 

SEAD-31 

SEAD-32 

SEAD-33 

SEAD-34 

SEAD-35 

SEAD-36 

SEAD-37 

SEAD-38 

SEAD-39 

SEAD-40 

SEAD-41 

SEAD-42 

SEAD-43 

SEAD-44A 

SEAD-44B 

SEAD-45 
SEAD-46 
SEAD-47 

SEAD-48 
SEAD-49 

SEAD-50 
SEAD-51 

Table B-1 
SWMUs Planned for RI/FS and Other Investigations 

Seneca Anny Depot Activity 
Romulus, New York 

SWMU NAME Potentia l SWMU SWMU NAME 
Rad or NUMBER 
uxo 
Hazard? 

Building 117 - Underground Waste None SEAD-120I Building 819, A0101, and A0102 
Oi l Tank 
Building 718 - Underground Waste None SEAD-120J Farmer's Dump 
Oil Tanks 
Building 121 - Underground Waste None SEAD-121A USCG Halon Discharge 
Oil Tanks 
Building 319 - Underground Waste None SEAD-121B Building 325 PCB Oil Spill 
Oi l Tank 
Bui lding 718 - Waste Oil-Burning None SEAD-121C DRMO Yard 
Boilers (3 units) 
Building 121 - Waste Oil Burning None SEAD-1210 Building 306 and 308 Hazardous 
Boilers (2 units) Materials Release 
Building 319-Waste Oi l Burning None SEAD-121E Building 127 UST Petro leum 
Boilers (2 units) Release 
Building 2079 - Boiler Plant None SEAD-121F Building 135 Stained Oil 
Slowdown Leach Pit 
Building 121 - Boi ler Plant Slowdown None SEAD-121G Rumored Coa l Ash Disposal Area 
Leach Pit 
Building 319 - Boiler Plant Slowdown None SEAD-121H Rumored Coal Disposal Area 
Leach Pit 
Bui lding 718 - Boiler Plant Slowdown None SEAD-121I Rumored Cosmoline Oil Disposal 
Leach Pit Area 
Bui lding 106 - Preventative Medicine ! None SEAD-122A Skeet/Trap Range 
Laboratory 
Building 606 - Old Missile Propellant !None SEAD-122B Bui lding 2302 Small Arms Range 
Test Laboratory (Related to SEA□- ! 
56) 
Quality Assurance Test Laboratory - IUXO SEAD-122C Nea r Building 2311 Conex with 
West of Buildinq 616 Unknown Contents 
Quality Assurance Test Laboratory - 1None SEAD-122D Hot Pad Spill 
Brady Road ! 

Demolition Area iUXO SEAD-122E Deicing Planes 
Smal l Arms Range uxo SEAD-123A Building 7 44 Indoor Firing Range 
Bui lding 321 and 806 - Radiation !None SEAD-123B Bui lding 716 and 717 Petroleum 
Calibration Source Storaqe i Releases 
Pitchblend Storaqe lqloos Rad SEAD-123C Building 747 HM Spills 
Building 356 - Columbite Ore None SEAD-123D Area West of Building 715 
Storaqe 
Tank Farm None SEAD-123E Rumored DDT Burial at Ice Rink 
Herbicide Usage Area - Perimeter of None SEAD-123F Mound North of Post 3 
High Security Area 

SWMU list obtained from SWMU Classificaiton Report (Parsons, 1994) and Investigation of 
Environmental Basel ine Survey Non-Eva luated Sites (Parsons, 1999). 
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Potential 
Rad or 
uxo 
Hazard? 

None 

None 

None 

None 

None 

None 

None 

None 

None 

None 

None 

uxo 

uxo 

None 

None 
I 
None 
None 
None 

None 
None 

None 
None 
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Contaminants of 
Concern 

METALS 
Antimony 
Arsenic 

Cadmium 

Chromium 
Copper 

Lead 

Mercury 

Zinc 

voes 
Trichloroethene 

cis-1,2-dichloroethene 

Vinyl Ch loride 

BTEX 

SVOCs 

Table B-2 
SEDA Contaminants and Characterization 

Seneca Army Depot Activity 
Romlus, New York 

Range of Maximum Media SWMUs Where Maximums Were 

Concentrations 1 Observed in the Listed Range 

52 - 285 mq/kq Soil SEAD-11, SEAD-17 
56 - 151 mg/kg Soil SEAD-24, SEAD-50 
12.2 - 17.8 mg/kg Sediment SEAD-25, SEAD-26, SEAD-57 
12.1 - 24 mg/kg Soil SEAD-63 and SEAD-71 
28.6 mg/kg Sediment SEAD-57 
60.7 - 3820 mq/kq Soil SEAD-4 and SEAD-50 
35.2 - 2930 mg/kg Soi l SEAD-4, SEAD-11, SEAD-13, SEAD-16, 

SEAD-17, SEAD-24, SEAD-26, SEAD-46 
SEAD-50, SEAD-57, SEAD-71 

44.4 - 1160 mg/kg Sediment SEAD-12, SEAD-26, SEAD-57 
522 - 140,000 mg/kg Soil Ash Landfill, SEAD-11 , SEAD-17, SEAD-26, 

SEAD-46, SEAD-57, SEAD-71 
0.37 - 11.4 mg/kg Soi l SEAD-16, SEAD-17, SEAD-50, SEAD-59, 

SEAD-64, SEAD-71 
1.7 mg/kg Sediment SEAD-12 
152 - 14,600 mg/kg Soi l SEAD-11, SEAD-12, SEAD-16, SEAD-17, 

SEAD-24, SEAD-50, SEAD-57, SEAD-59, 
SEAD-71 

487 - 2760 mg/kg Sediment SEAD-12 and SEAD-57 

46 - 42,000 ug/kg Soil Ash Landfill , SEAD-11 
599 - 1600 uq/L Groundwater Ash Landfi ll, SEAD-12 
47 ug/kg Soi l Ash Landfill 
67 uq/L Groundwater Ash Landfil l 
28 ug/kg Soil Ash Landfill 
81 ug/L Groundwater Ash Landfill 
151 ,810 ug/kg Soi l SEAD-25 
6220 ug/L Groundwater SEAD-25 

Total Carcinogenic PAHs 
57,330 - 570,000 ug/kg Soil SEAD-11 , SEAD-26, SEAD-71 
179 - 90,000 ug/kg Sediment SEAD-16, SEAD-17 , SEAD-25, SEAD-26 , 

SEAD-50 

RADIATION 
Investigations are ongoing at SEAD-12, SEAD-63, and SEAD-48. 

Note: 
1. Range of Maximum Concentrations - Range of maximum concentrations observed at the specified Solid 

Waste Management Units (SWMUs). 

Data values were taken from Table 1 in a report prepared for New York State Electric and 
Gas (NYSEG) (Parsons , January 2002). 
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SE A GENERI C RJ /FS WORKPLAN 

TABLE B-3 

ACTIVITY HAZARD ANALYSIS 

Seneca Army Depot Activity 
Romulus, New York 

FINAL R. ,H 

Activity : GENERAL RI/FS ACTIVITIES INCLUDING TEST PIT EXCAVATION, SOIL BORING AND MONITORING 
WELL INSTALLATION, AND SOIL AND GROUNDWATER SAMPLING 

Principal Steps Potential Hazards Controls 

General Site Activities Site Hazardous Training and safety awareness of potential exposure to contaminants at the site. 
Material Exposure Training of personal decontamination procedure. Appropriate PPE. Monitoring of 

VOCs, air particulates, or other chemicals if warranted. 

Cold and Heat Stress SHSO to implement heat stress/cold injury control program in accordance with the 
Injuries work plan. 

Tripping Hazards Personnel awareness of potential slippery surfaces and tripping hazards. Inform field 
coordinator or SHSO of any slip, trip, or fall hazards. 

Biological Hazard Personnel awareness of potential exposure to biological hazards. Use tick spray before 
(ticks, bees, snakes, entering the exclusion zone. Appropriate clothing (hat, long pants, gloves, and boots). 
spiders, etc.) 

Motorized/Pedestrian Personnel exercise caution while working in the vicinity of a street and near vehicular 
Traffic traffic . Working area shall be blocked off from vehicles and pedestrians. 

Injury from Material Personnel awareness of potential hazards from day-to-day material lifting. 
Lifting 

Injury from Hand Tool Personnel awareness of potential hazards from hand tool operation. SHSO will ensure 
Operation that all tools used on site are in proper working order and are in good condition. 

Personnel to inform SHSO or project manager if tools require repair or replacement. 
Requirements outlined in EM3 85-1-1 Section 13 will be observed. 

PARS ONS 
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Principal Steps 

Test Pit Excavation, Soil 
Boring and 
Groundwater 
Monitoring Well 
Installation 

PARSONS 

Potential Hazards 

Injury from Heavy 
Equipment or 
Equipment Roll Over 

Site Hazardous 
Material Exposure 

Injury from Power Tool 
Operation 

Fire Hazards 

Motorized/Pedestrian 
Traffic 

Noise 

FINAL Rl 

Controls 

Operation of heavy equipment in accordance with the work plan . Spotter and 
equipment operator will maintain close communication. Spotter will ensure that his 
actions are clear to the operator at all times. Provide warning systems such as mobile 
equipment, barricades, hand or mechanical signals, or stop logs, to alert operators of the 
edge of an excavation. Use hardhat (as required). Personnel will generally remain 3 to 
5 feet away from the test pit excavation or drilling operation areas except when samples 
are being collected. Personnel will remain watchful of activities in the area 
immediately surrounding the drill rig. 

Training and safety awareness of potential exposure to contaminants at the site. 
Training of personal decontamination procedure. Appropriate PPE. Monitoring of 
VOCs, air particulate, or other chemicals if warranted. 

Personnel awareness of potential hazards from power tool operation. Power tools will 
be inspected prior to use and will be maintained and adjusted by qualified personnel. 
Personnel to inform SHSO if tools require repair or replacement. Operations will be 
conducted by authorized and trained personnel. Other personnel shall stay away from 
the operation area. Requirements outlined in EM3 85-1 -1 Section 13 will be observed. 

Personnel awareness of potential fire hazards. EM3 85-1-1 Section 9 will be observed. 

Personnel exercise caution while working in the vicinity of a street and near vehicular 
traffic. Test pits will be blocked off from general traffic to prevent hazards . 

Hearing protection will be worn in hazardous noise areas. 

n 
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SEN- . , GENERIC Rl/FS WORK.PLAN FINAL Rl .zT 

Principal Steps Potential Hazards Controls 

Soil and Groundwater Injury from improper SHSO will ensure that all tools used on site are in proper working order and are in good 
Sample Collection use of sampling condition. Personnel to inform SHSO or project manager if tools require repair or 

instruments. rep lac em en t. 

Sample Preservative Training and safety awareness of potential exposure to corrosive or flammable sample 
Exposure preservatives. Appropriate PPE (safety glasses, gloves, and boots). 

Soil and Groundwater Training and safety awareness of potential exposure to contaminants in soil and 
Hazardous Material groundwater. Training of personal decontamination procedure. Appropriate PPE. 
Exposure Monitoring of VOCs, air particulates, or other chemicals if warranted. 

Excavated Soil and Noise Hearing protection will be worn in hazardous noise areas. Requirements outlined in 

Expelled Groundwater EM3 85-l-1 Section 5 will be observed. 

Loading In Drums 

Injury from Heavy Operation of heavy equipment in accordance with the work plan. Spotter and 

Equipment or equipment operator will maintain close communication. Spotter will ensure that his 

Equipment Roll Over action·s are clear to the operator at all times . Provide warning systems such as mobile 
equipment, barricades, hand or mechanical signals, or stop logs, to alert operators of the 
edge of an excavation. Use hardhat (as required). 

PARSONS 
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SEJ\ , GENERIC RI/FS WORKPLAN 

Principal Steps I Potential Hazards 

Radiological Hazard Exposure (Potential 
radiological hazard exposure exits in all the 
principal steps listed in this table at sites with 
potential radiological hazard.) 

Unplanned Detonation (unplanned detonation 
hazard exposure exits in all the principal steps 
listed in this table at sites with potential UXO 
hazard.) 

PARSONS 

FINAL Rl '~T 

Controls 

Training and safety awareness of radiological hazards during site-specific training. All 
personnel will be required to complete the Radiation Safety Training prior to being 
allowed to work on site . The training class will be refreshed annually. All field 
inspectors will be provided training in the use of hand-held radiation meters prior to 
their assignment as lead representative on a survey crew. 

Surface pre-screening the area will be conducted to determine radiation levels that are 
present before allowing any site work. The proposed investigation methodology will be 
reviewed and modified in the event that elevated levels of radiation are found. When 
intrusive activities are in progress, field inspector will measure and record the radiation 
level present in the designated work zone at the beginning of each day and periodically 
during the workday. Work will be suspended if radiation levels exceed two times 
background. All personnel will wear personal radiation dosimeters during the work at 
the sites with potential radiological hazard. 

Radiological monitoring of soils and groundwater raised to the ground surface during 
the well installation, soil boring, and sampling wil l be performed and recorded 
periodically. 

All personnel and equipment shall be decontaminated and frisked using the Geiger­
Mueller pancake-type detector prior to leaving the work area and prior to eating, 
smoking, or drinking. 

Personnel will wear TLDs 

UXO awareness training provided by SSHO or PSHO. Personnel within the exclusion 
zone will observe EP 385 -l -95a, Basic Safety Concepts and Consideration for OE, dtd 
Jun O 1. Only UXO technicians will handle OE/UXO/Demolition material. Personnel, 
in the immediate vicinity of the operations, will be kept to the minimum necessary for 
safe operations. Dig team or SSHO will stop all operations when non-essential 
personnel are in the exclusion zone. 
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SE A GENERIC Rl/FS WORKPLAN FINAL f ,RT 

Equipment/Materials to be Used: The following equipment/materials or other equipment/materials will be used if deemed appropriate: 
backhoe, drill rig, excavator, shoring tools, hand tools, split spoons, low-flow sampling pumps, photoionization detector, Geiger­
Mueller pancake-type detector, Phoswich Alpha/Beta Detector, thermoluminescent dosimeter. 

Inspection Requirements : Personnel will conduct a daily inspection of PPE and equipment. Equipment will be inspected prior to use 
in accordance with the manufacturer' s instructions. If during inspection or during use, equipment fail s to function properly, it is to be 
turned in for repair/replacement. All safety guards designed on equipment will remain in place. If any safety device on equipment is 
missing, that piece of equipment will be placed out of service until it can be repaired/replaced. During site set-up, equipment-generating 
noise will be monitored by the SHSO to determine whether or not hearing protection is required. 

Training Requirements: All on-site personnel will be current in OSHA training in accordance with 29 CFR 1910.120 (HAZWOPER), 
and be enrolled in a medical monitoring program with a current occupational physical with physician's certificate in accordance with 29 
CFR 1910.120(£). All persons performing UXO operations will be graduates of the U.S. Navy EOD School and approved by 
USAESCH. Before entering a confined space, all personnel will show proof of confined space training to the SSHO. Personnel will be 
trained in the safe use of required equipment and in the required PPE. All personnel operating heavy equipment will provide proof of 
competency with the equipment to the SHSO prior to operating the equipment. 

APPROVED BY: ~J ~ 
Corporate Health and Safety Officer 

!"#$%&$ 9/2/03 
C:\Masters\My Documents\SEN ]\Table B-3.doc Page 5 of 5 



Table B-4 

Health Hazard Qualities of Hazardous Substances of Concern 
SENCA Army Depot, Romulus, New York 

Compound 

Metals 
Antimonv 
Arsenic 

Cadmiw11 

PEL' 

{ppm) 

0.5 mg!m3 
0.0lmg/m3 

0. 005mg/m3 

TLV b 

{ppm) 

0.5 mg!m3 
0.0 1 mg/m3 

-----------
0.002mg/m3 

IDLH ' Odor Threshold" Ionization Potential' 

!l!Jlrn) {J2pm! (eV) 

---- -·- -·-· --------------- -- --
50m)!/m3 ---~ ---- NA 
5mg/m3 NA NA 

9 mg/nu NA NA 

----------------- --------- --- ------ -· --------
Chromiw11 Ill 0.5 mg/m3 0.5 mg/m3 

_!,£!'<!_ _ __ 0.05mg/m3 __ Q.05m)!!m.3 
Mercury (metal) 0. 1 mg/nu (ceiling) 0.025mg/nu 

Nic kle (e lemental) l .0mg/1113 I .5mg/m3 

Selenium (e lementa l) 0.2mg/m3 0.2mg/n,J 

voes 
Benzene I ppm 0.5 ppm 

------ --------· 
Petrolew11 distalla tes 500 ppm NA 

To luene 200ppm 50ppm 

Xylene I00ppm I00ppm 

T richloroethene I 00[>[>01 lO0p[>m 
cis- 1.2-dichloroethene 200ppm 200ppm 

Vi nyl Chloride !ppm !ppm 

Se mi-Volatiles 
PCBs (54% Chlorine) 0.S mg/n,J 0.5 mgin,J 

25mg/m.3 NA NA 

I 00mg/_1_1!3 
I 0mgin,J 

IOmg/ mJ 

I0mg/mJ 

NA 
NA 

NA 

·---------
NA 

--- ---·-- --
-·· -----··- -
500 ppm 97 

--------
I, I00ppm NA 

500ppm I I 

900ppm 5.4 (orrho) 

1000[)[>111 ND 
I00Oppm ND 

----------
ND ND 

5mg/m3 ND 

NA 
NA 

NA 

NA 

9. 24 

ND 

8.82 

8.56 

9.45 
9.65 

9.99 

ND 

Physica l 

Description/Health Effects/Svmptoms 

Meta l :Silver-white, lustrous, hard, brittle. Symptoms: irritation eyes, skin, nose, throat, and mouth 
Meta l: Sil ver-gray or tin-white, brittle, odorless so lid. Ulcera tion of nasa l septwn, dem1atitis, 
gastrointestina l disturbances, peripheral neuropathy, and hyperpigmenta tion of skin. Potential 
occupational carcinogen 
Metal: Sil ver-whi te, blue-tinged lustrous, odorless solid. Pulmonary edema, dyspnea (breathing 
difficul ty), cough, chest tightness, substemal (occurring beneath the sternum) pain; headache. 
Possible carcinogen 

Appearance and odor vary depending upon the spec ific compow1d. Irri tation eyes ; sensitization 
dem1atitis 
Hea vy, ducti le, soft, gray meta l. Symptoms: weakness, lassitude , and insonmia 
Meta l: Silve r- white, heavy, odorless liquid. Irritation eyes, skin; cough, chest pain, dyspnea 
(brea thing diffic ul ty), bronchitis, pnew11onitis; tremor, insomnia, and irri tabi lity 

Me lal: Lustrous, s il very, odorless solid.Sensitization dem1ati tis, allergic asthma, pneumonitis; 
Poten tial carcinogen 

Amorphous or crys tall ine, red to gray solid. Irri ta tion eyes, skin, nose, throat; visual disturbance; 
headache; chil ls, fe ver; dyspnea (breathing diffic ulty), and bronchitis. 

Class 1B Flammable Liquid. Symptoms-Irri tation eyes, skin, nose, respiratory system; dizziness; 
headache, na usea, staggered ga it; anorexia, and lassitude (weakness, exhaustion). Human carcinogen 
Colorless liquid wi th a gasoline- or kerosene-like odor. Flammable liquid. Symptoms-Irri tation eyes, 
nose, throat; dizziness, drowsiness, headache,and nausea; 

Colorless liquid with a sweet, pw1gent odor. Flammable liquid. Symtoms-lrri tation eyes, nose; 
lassitude (weakness, exhaustion), confusion, euphoria, dizziness, and headache 

Co lorless liq uid with an aromatic odor. Class IC Flammable Liquid. Symptoms-Symptoms Irri tation 
eyes, skin, nose, throat; dizziness, excitement, drowsiness, incoordination, and staggering gait 

Colorless liquid with a chloroform-like odor. Symptoms: irritation eyes, skin; headache,and vertigo. 
Colorless liquid with a slightly acrid, chloroform-l ike odor. Class 1B Flammab le Liquid. 
Symptoms:irri tation eyes, respi ratory system; central nervous system depressant/depression 

Co lorless gas or liquid (below 7°F) with a pleasant odor at high concentrations.Flammable Gas. 
Symptoms: weakness; abdomina l pain, gastrointestinal bleeding, and enlarged liver. Carcinogen 

Colorless to pale-yellow, viscous liquid or solid.Symptoms-Irri tation eyes, chloracne; li ver damage; 
re_Eroductive effects; Potential carcinogen 

Coal tar [> itch volatiles (PAHs) 0.2mg/m3 0. 2mg/nu S0mg/mJ NA NA Black or dark-brown amorphous residue. Symptoms: demiatitis and bronchitis. Potential carcinogen 
Io nizi ng Radiation l .25 REMf SREMt! refer to radiation protection section 

a. PEL = Pennissible Exposu re Limi t. OSHA-enforced average air concentration to whi ch a worker may be exposed for an 8-hour workday without ham1. 

Expressed as parts per million (ppm) unless noted olh er.vlse. Some states (such as Cali fo rnia) may have more restric tive PELs. Check state regu lations. 
b. TL V = Threshold Lim.i t Value - Ti.inc-We ighted Average. Average air concentra1 ion (same defini tion as PEL, above) recommended by th e American 

Conference of Governmental ln dustri al Hygienists (ACGI H), 2003 Threshold Limit V(l luesfor Chemical Substances and Physical Agents and Biological £rposure Indices. 
c. IDLH = lnunc:diately Dangerous to Life or Health . Air concenu·ation at which an unprotect-.:d \vorker can escape without debili ta ting injury or hea lth 

effects. Expressed as ppm unless noted oth erwise . IDLH va lues are published in the NIOSH Pocket Guide to Chemical Hnznrds, 2000. 
d. Geometric M ean values pub li shed in Patty's lndusrrial Hygiene Volume I, 1000. 

e. Ioni zation Po1en1ia l, mc::asured in electron vo lts (eV), used to dete1mine if fi eld ai r moni torin g c::q uipment can detect substance. Values are published 
in the NJOSH Pocket Guide ro Chemical Ha:ards , 2000. 

f. 1.25 Rems per calender quaner whole body exposure (refer 10 19 10. 1096) 
g. 5 Rems per year whole body exposure 
mg/m3 = m.ilJjgran1s per cubic roe1er. NA = Not available. 

P:1PITIProjcc.ts\SENECA\GENEIUC\APPEND.B\Reviscd_August200) \tables_fib'llres\B•4 .xls 

NO = N0t detcm1i ned. 

9/l/OJ 



SENECA GENERIC RJ/FS WORKPLAN FINAL REPORT 

Table B-5 

Snake Identification Features 

Feature Poisonous Non-Poisonous 

Eye Pupils Elliptical , or cat-like Round 

Sensing Pits Pit between the eyelids and nostrils No pit between the eyelids and 

nostrils 

Teeth Two enlarged teeth (fangs) in front of All teeth are approximately the same 

the upper jaw size 

Scales Fonn a single row on the underside and Atnnged in a double row on the 

below the tail underside of the tail 

Head Head much wider than the neck Head slightly wider than the neck 

Tail Single anal plate Divided anal plate 
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SENECA GENE/UC /I/IF. WO/IKPLA N FfNA L RF:l'Ol?T I 

Title 

Project Manager 

. TABLE B-6 

RESPONSIBILITIES OF ON-SITE PERSONNEL 

General Description Responsibility 

Reports to upper-level • Prepares and orgamzes the 
background review of the situation, 
the Work Plan, the Site-Specific 
Health and Safety Plan, and the 
field team. 

management. Has authority 
to direct response operations. 
Assumes total control over 
site activities. 

• Coordinates activ ities with 
appropriate officials. 

• Ensures that the Work Plan 1s 
completed and on schedule. 

• Briefs field team on their specific 
assignments. 

• Uses the SHSO/UXOSO/RXO to 
ensure that safety and health 
requirements are met. 

• Prepares the 
suppo1t fil es 
activities . 

final report and 
on the response 

Project Health and Safety Advises the Project • Approves final SHSP . 
Officer 

September, 2003 

Manager, SHSO, UXOSO, 
and RSO on all aspects of 
hea lth and safety. 

• Confirms each Parsons team 
member's suitabili ty for work 
based on physic ian's 
recommendation . 

• Conducts field safety and health 
audits to ensure Health and Safety 
Plan conformance and Parsons 
policy compliance. 

• Certifies that all workers have 
proper training as per 29 CFR 
§1910.120(e). Ensures that 
Parsons' and all subcontractors' 
protective clothing and 
equipment are properly stored 
and maintained. 
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SENECA GENE/UC Rfl{'S wonKPLAN FINAL 11u'o1n I 

TABLE B-6 (CONTINUED) 

RESPONSIBILITIES OF ON-SITE PERSONNEL 

Title 

Site Health and Safety 
Officer (SHSO) 

General Description 

Reports to the PHSO on all 
aspects of Safety and Health 
on site. Perfon11S day-to-day 
H&S tasks. Stops work if 
any operation tlu·eatens 
worker or public health 
and/or safety. 

• 

• 

• 

Responsibility 

Establishes work zones and 
conh·ols access to these zones with 
UXOSO and RSO. 

Conh·ols enlTy and exit at the 
Access Contrnl Points. 

Confirms all contractor and field 
personnel's suitability for work, 
based upon OSHA and site specific 
medi cal and training requirements. 

• Conducts site-specific safety 
training prior to initiation of field 
activities. 

• Conducts daily safety meetings. 

• Investigates acc idents/incidents 
and "near mi sses". 

• Enforces the "buddy" sys tem. 
Maintains and ca librates safety 
monitoring equipment, and 
document calibration data in the 
monitoring or safety log. 

• Resh·icts site personnel from site 
activities if they exhibit symptoms 
of alcohol or drug use or illness. 

• Ensures personnel are 
monitored for signs of stress, 
such as cold exposure, heat 
stress, fatigue, and chemical 
exposure. 

• Implements the SHSP. 

• Knows emergency procedures, 
evacuation routes, and 
telephone numbers of the 
ambulance, local hospital, 
poison control center, fire 
department, and poli ce 
department. 
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SENECA GENERIC RIIFS WOHKPUIN FINAL REPORT I 

TABLE B-6 (CONTINUED) 

RESPONSIBILITIES OF ON-SITE PERSONNEL 

Title 

Site Health and Safety 

Officer (SHSO) 

[ continued] 

General Description 

• 

Responsibility 

Coordinates decontamination 
procedures/provisions for 
medical care with U.S . Army 
Corps of Engineers (USACE) 
personnel. 

• Notifies USACE of emergency 
conditions. 

• Ensures that all required 
equipment is available. 

• Advises medical perso1mel of 
potential exposures and 
consequences. 

• Notifies emergency response 
personnel by telephone or radio 
in the event of an emergency. 

• Maintains logbook for site 
workers and visitors. 

• Acts as spokesperson if OSHA 
inspector arrives on site. 

• 

• 

Conducts on-site 
concerning pe1tinent 

training 
H&S 

issues and new concerns . 

Reports all accidents or H&S 
incidents to the PI-ISO and 
USACE. 

• Maintains the site safety and 
monitoring logs. 

• Acts as the On-Scene-lncident­
Commander (OSIC) in the event of 
an emergency, notifies and 
coordinates off-site emergency and 
medical response agencies. 

• Coordinates with the local fire 
department and emergency 
medical services. 
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S/0\/ECA C/:NEHIC IUIFS WOI/Kl' I.AN FINAL 1/f:f'ORT I 

TABLE B-6 (CONTINUED) 

RESPONSIBILITIES OF ON-SITE PERSONNEL 

Title General Description 

uxoso Advises the Project Manager 

on all aspects of health and 

safety on site. Stops work if 

any operation threatens work 

or public health or safety. 

Radiation Safety Officer Responsible for radiation 

(RSO) safety during field activities 

Site Manager 

Work Team 

Responsible for fi e ld team 

operations and safety 

The work party must consist 

of at least two people 

Responsibility 

• Implements and enforces the 
UXO/OE components of the 
SSHP. 

• Has STOP WORK authority for 
safety and health reasons. 

• Establishes work zones and 
controls access to these zones with 
SHSO and RSO. 

• Assures compliance with 
radiation protection standards 

• Determine radiation-monitoring 

• 

procedures, prepares radiation 
training program, and selects 
appropriate PPE for 10111z111g 
radiation hazard. 

Manages field operations . 

• Executes the Work Plan and 
schedule. 

• Has STOP WORK authori ty for 
safety and health reasons. 

• Coordinates with 
UXOSO/RSO/PHSO 
determining PPE level. 

the 
111 

• Enforces site control. 

• Serves as liaison with public 
officials. 

• 

• 

Inspects personal 
equipment prior to , 
after each use. 

protective 
during and 

Safely completes the onsite tasks 
required to fulfill the Work Plan . 

• Complies with the SHSP. 

• Notifies UXOSO, RSO, SHSO, or 
Site Manager of suspected unsafe 
conditions. 

• Inspects PPE prior to , durin g, and 
a fter each use. 
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SENECA GENER.IC R.1/FS WORK.PLAN 

TABLE B-7 
DESCRIPTION OF PERSONAL PROTECTIVE EQUIPMENT 

AND LEVELS OF PROTECTION 

LEVELD 
• Standard work clothes with long pants; 

• Hearing protection (when working around heavy equipment) ; 

• Safety glasses when an eye hazard exists; 

• Steel-toed boots when working around heavy equipment; 

• Hard hat (when overhead hazard is present) ; 

• Disposable Nih·ile Gloves (Sampling operations) 
• Leather gloves (drilling operations) 

LEVELC 
• full-face air purifying respirator with organic vapor/ P- l 00 carh·idges 

• Tyvek® coveralls with hood; 

• Inner coveralls or other work clothes; 

• Inner surgical gloves (Nitrite) ; 

• Outer neoprene-rubber gloves; 

• Steel-toed boots ; 

• PVC boot covers; 

• Hard hat (as requ ired when adjacent to hea vy equipment) ; 

• Hearing protection (as required when near heavy equipment );and 

• Two-way radio 

LEVELB 
• 30-minute SCBA with airline attachment 

• Tyvek® coveralls with hood ; 

• Inner coveralls or other work clothes; 

• Inner surgical gloves (Nitrite); 

• Outer neoprene-rubber gloves; 

• Steel-toed boots; 

• PVC boot covers; 

• Hard hat (as required when adjacent to heavy equipment) ; 

• Hearing protection (as required when near heavy equipment );and 

• Two-wa radio 

FINAL REPORT 

*OTHER MATERLALS MAY BE SPECIFIED TO PROVIDE BETTER PROTECTION WHEN WORKING WITH 
CERTAIN TYPES OF CHEMICALS. 
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SENECA GENERJC RI/ FS WORKPLAN 

TABLE B-8 
ACTION LEVELS FOR CHANGES IN RESPIRATORY PROTECTION 

AND SITE EVACUATION 

FINAL REPORT 

INSTRUMENT LEVEL D LEVELC LEVEL B PROCEED EVACUATE 
WITH CAUTION SITE 

HNU (ppm) <10 l 0-100 100-500 >500 

OVA (ppm) < 10 l 0-100 100-500 >500 

OXYGEN(%) 19.5-23 19.5-23 19.5-23 >23 

LOWER EXPLOSIVE 
LIMIT(%) <10 <10 < 10 10< LEL<25 >25 

RADIATION 
METER (mR/HR) <0.5 <0.5 <0.5 0.5 mR< lO >5 

AEROSOL 
MONITOR (mg/m3) < 1.0 1.0-10 10-50 >50 

Volatile concenh·ations should be monitored at breathing height (5-5.5 ft) and the threshold levels are 
app licab le to stable readin gs (e.g. , readings that last more than 5 minutes). 
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SENEC A GEN ERJC RJ/FS WORKPLAN FINAL RE PORT 

b 

TABLE B-9 

SUGGESTED FREQUENCY OF PHYSIOLOGICAL MONITORING FOR FIT AND 

ACCLIMATED WORKERS" 

ADJUSTED NORMAL WORK IMPERMEABLE 

TEMPERA TUREb ENSEMBLEC ENSEMBLE 

90°F (32.2°C) or above After each 45 minutes of After each 15 minutes of 

work . work 

87 .5°-90°F (30 .8°- After each 60 minutes of After each 30 minutes of 

32.2°C) work work 

82.5°-87 .5°F (28 .1 °- After each 90 minutes of After each 60 minutes of 

28 .1 °C) work work 

77.5°-82.5°F (25.3°- After each 120 minutes of After each 90 minutes of 

28. 1°C) work work 

72.5°-77 .5°F (22.5°- After each 150 minutes of After each 120 minutes of 

25.3°C) work work 

For work levels of 250 ki loca lories/hour. 

Calculate the adjusted air temperature (ta adj) by using this equation: ta adj °F = ta °F + (13 x % 

sunshine). Measure air temperature (ta) with a standard mercury-in-glass thermometer, with the 

bulb shielded from radiant heat. Estimate percent sunshine by judging what percent time the sun 

is not covered by c louds that are thick enough to produce a shadow. (100% sunshine = no cloud 

cover and a sharp, distinct shadow; 0% sunshine= no shadows.) 

A normal work ensemble consists of cotton coveralls or other cotton clothing with long sleeves 

and pants. 
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SENECA GENERIC RJ/FS WORK.PLAN FINAL REPORT 

TABLE B-10 

PERMISSIBLE WBGT HEAT EXPOSURE THRESHOLD LIMIT VALUES 

Work - Rest Regimen 
WORKLOAD 

Light* Moderate Heavy 

Continuous work 86 (30.0) 80 (26.7) 77 (25.0) 

75% Work - 25% Rest, each hour 87 (30.6) 82 (28.0) 78 (25.9) 

50% Work - 50% Rest, each hour 89 (3 1.4) 85 (29.4) 82 (27.9) 

25% Work - 75% Rest, each hour 90 (32.2) 88(3 1.1) 86 (30 .0) 

* Consult the ACGIH TLV booklet for definitions of Light, Moderate and Heavy workloads. 

Values are given in °F and (0 C) WBGT, and are intended for workers wearing single layer 

summer type clothing. Use of semi or totally impenneable clothing require monitoring IA W the 

OES Heat Stress Prevention Program. As workload increases, the heat stress impact on a 

nonacclimated worker is exacerbated. For nonacclimated workers performing a moderate leve l 

of work, the pennissible heat exposure TLV should be reduced by approx imately 2.5°C. 
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SENECA GENERIC RI/FS WORKPLAN FINAL REPORT 

TABLE B-11 

MEASURES FOR LEVEL C DECONTAMINATION 

Station 1: 

Station 2: 

Station 3: 

Station 4 : 

Station 5: 

Station 6: 

Station 7: 

Station 8: 

Equipment Drop 

Outer Garn1ent, Boots 

and Gloves Wash and Rinse 

Outer Boots and Glove 

Removal 

Canister or Mask 

Outer Garment Removal 

Face Piece Removal 

Inner Boot and Glove 

Removal 

Field Wash 

Deposit equipment used on-site (tools, sampling 

devices and containers, monitoring instruments, 

radios, clipboards, etc.) on plastic drop cloths. 

Segregation at the drop reduces the probability of 

cross contamination. During hot weather 

operations, cool down station may be set up 

within this area. 

Scrub outer boots, outer gloves and splash suit 

with decon solution or detergent water. Rinse off 

using copious amounts of water. 

Remove outer boots and gloves. Deposit in 

container with plastic liner. 

If worker leaves exclusive zone to change 

can ister ( or mask) , this is the last step in the 

decontamination procedure. Worker's canister is 

exchanged, new outer gloves and boot covers 

donned, joints taped, and worker returns to duty. 

Remove outer gam1ent. Place on plastic for 

further cleaning or in barrel for di sposal. 

Facepiece is removed. Avoid touching face with 

fingers, Facepiece deposited on plastic sheets. 

Boots and inner gloves removed an deposited 

in separate containers lined with plastic. 

Hands and face are thoroughly washed. Shower 

as soon as possible. 

September, 2003 P:\PinPROJECTS\SENECA\GENE RJ C\APPEND.B\R.EV ISED_AUGUST20031TABLES_FIGURES\TAB LE 8- 1 I & 12 .DOC 



SENECA GENERIC RI/FS WORKPLAN FI NAL REPORT 

TABLEB-12 

MEASURES FOR LEVEL B DECO NT AMINA TION 

Station I : Equipment Drop 

Station 2: Outer Garment, Boots 

Station 3: Outer Boots and Glove Removal 

Station 4: Tank Change 

Station 5: SCBA Removal 

Station 6: Outer Gaiment Removal 

Station 7: Inner Boot and Glove Removal 

Station 8: Field Wash 

Deposit equipment used on-site (tools , sampling 

devices and containers, monitoring insttuments, 

radios, clipboards, etc.) on plastic drop cloths. 

Segregation at the drop reduces the probability of 

cross contamination. During hot weather operations, 

cool down station may be set up within this area. 

Scrub outer boots, outer gloves and splash suit and 

Gloves Wash and Rinse decon solution or detergent 

water. Rinse off using copious amounts of water. 

Remove outer boots and gloves. Deposit in container 

with plastic liner. 

If worker leaves exclusive zone to change air tank, 

this is the last step in the decontamination procedure. 

Worker's canister air tank is exchanged, new outer 

gloves and boot covers donned, joints taped, and 

worker returns to duty. 

SCBA backpack and facepiece is removed . Avoid 

touching face with finger. SCBA deposited on plastic 

sheets. 

Remove outer ga1111ents. Place on plastic for further 

cleaning or in barrel for disposal. 

Boots and inner gloves removed and deposited in 

separate containers lined with plastic . 

Hands and face are thoroughly washed. Shower as 

soon as possible. 

September, 2003 P:\PITIPROJ ECTS\SENECA\GENE RI C\A PP EN D.B\REV ISED_AUGUST2003\TABLES_ FIGURES\TAB LE 8- 11 & 12.DOC 



SENECA GENER.IC R.1/ FS WORKPLAN 

TABLEB-13 
EMERGENCY TELEPHONE NUMBERS 

CONTACT NAME 

State Police, Fire, Ambulance 
Corporate Health and Safety Officer Edward Grunwald 
Program Manager Todd Heino 
Site Health & Safety Coordinator TBD 
Client Contact Randy Battaglia 
State Spi ll Number 
Fire Department Romulus 
Po lice Department Interlaken 
National Response Center 
Poison Control Center 

FINAL RE PORT 

PHONE 

911 
1-678-969-2394 
l-617-457-7905 

l-607-869-1523 
1-585-226-2466 
l -607-869-961 1 
1-607-532-4466 
1-800-424-8802 
1-800-962-125 3 

Occupationa l Physician Dr. Mitchell 1-800-874-4676 x 111 
Regional USEP A Emergency Response 
Parsons 24-Hour Emergency # 1-800-883-7300 
Parsons Boston H&S Representative Jessica Moore 1-617-457-7874 

September, 2003 P:\PIT\P ROJ ECTS\S ENEC A\GENERIC\A PPEND.B\REV ISED_AUG UST2003\TABLES_ FIGU RES\B- 13TB LDOC 



SENECA GENERJC RJ/FS WORK.PLAN FINAL RE PORT 

TABLE B-14 
ON-SITE EMERGENCY COMMUNICATIONS 

Alli HORN STGNAI . 

ONE LONG BLAST 
TWO SHORT HORN/SIR.EN BLASTS 
THREE SHORT BLASTS 
CONTINUOUS LONG BLASTS 

HAND SIGNALS 

HAND GRIPPING THROAT 
GRIP PARTNER'S WRlST 
HANDS ON TOP OF HEAD 
THUMBS UP 
THUMBS DOWN 
POINTING TO EAR(S) 

POINTING TO EYES THEN 

POINTING TO A PERSON/OBJECT 

ACTION 

RETURN TO NEAREST SUPPORT ZONE 
CONDITION UNDER CONTROL, RETURN TO SITE 
SHUT DOWN EQUIPMENT, ST AND BY RADIO 
EVACUATE SITE BY BEST, FASTEST ROUTE 

MEANJNG 

OUT OF AIR, CAN'T BREATHE 
LEAVE AREA IMMEDIATELY; NO DEBATE 
NEED ASSISTANCE 
OK; I'M ALL RIGHT; I UNDERSTAND 
NO; NEGATIVE 
CAN'T HEAR, DON'T UNDERSTAND 

WATCH PERSON/OBJECT CLOSELY 

September, 2003 P:\P IT\Projec ts\S EN ECA \GEN ERIC\A PPEN D. B\Revised _August2003\tables _ fi gures\B- I 4TB L.doc 
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FIGURE B- 1 

SENECA ARMY DEPOT MAP 

S EPTHIOER 20111 
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SEN EC.\ GENER IC RI FS WORKPL.-\N 

FIGURE 8-4 

MAP AND DIRECTIONS TO GENEVA HOSPITAL 

Hospi tal Address: 
Telephone Number: 
Distance to Hospital: 

196 North Street Geneva, NY 14456 
1-315-787-4000 
18.7 miles 

Directions to Geneva Hospital (See Attached Map): 

FINA L RE PORT 

Take left onto Route 96 North. Tum le ft onto NY-5/US-20. Tum right onto CR-110. CR-
110 becomes CR-110/E North Street. CR-110/E North Street becomes NY-14. 

Map showing route from Seneca Army Depot, Main Gate to Geneva General Hospital - Primary Hospital 
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S ENECA GENER.JC RJ/FS WORKPLAN FINAL REPORT 

Attachment B-1 

Forms and Checklists 

List of Forms and Checklists: 

1. Plan Acceptance Form 
2. Safety Meeting Attendance Log 
3. Accident Report Form 
4. Accident Report Follow-Up 
5. Respirator Qualitative Fit Test Fom1 
6. Pre-drilling/Subsurface Checklist for Intrusive Fieldwork 
7. Site-Specific Training 
8. Site-Specific Training Fom1 

September, 2003 P:\PIT\ Projec 1s\S EN ECA \GEN ER IC\A PP EN D. B\Revised_ Augus t2003\tex t\ n ys ht. DOC 



SENECA GENE RJC R I/FS WO RKJ' LA N 

September, 2003 

Attachment B-1 
Forms and Checklists 

Plan Acceptance Form 

FfNAL REPO RT 

P:\P IT\l'rojec ts\S EN EC/\ IG EN ERIC\A PP EN D.B\Rcviscd _ Augus t2003\tex t\ n ys ht . DOC 



SENECA GE NEIUC IU/ FS WORKPLAN FINAL RE PORT 

Project Health and Safety Plan 

Plan Acceptance Form 

Instructions: This form is to be completed by each person to work on the subject projec t work site and returned to 
the Site Hea lth and Safety Officer (SHSO). 

SITE NAME: 

LOCATION: Romulus, NY 

PROJECT NlJMBER: 

I understand, and agree to comply with, the provisions of the HSP for the above-referenced site . I agree 
to report any injuries, illnesses or exposure incidents to the Site Health and Safety Officer (SHSO) . 

PRINTED NAME SIGNATURE DATE 

PARSONS September 2003 

P:\P IT\Projec ts\S ENECA \GENERJC\A PP END. B\Revised _Augus t200J\tex t\A ttac hment I .doc 



SENECA GENERIC RI/FS WORKPLAN 

September, 2003 

Attachment B-1 
Forms and Checklists 

Safety Meeting Attendance Log 

FINAL REPORT 
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SENECA GENERIC Rl/rS WORK.PLAN _ FINAL REPORT 

Safety Meeting Attendance Log 

Date: Time: I Contract Number: 
Delivery Order Number: I Location: Seneca Armv Depot, Romulus, NY 
Weather Conditions: 
(Low/High Temp, Wind/Speed/Dir) 
(Severe Weather) 

1
• Safety Meeting Topic 

I (Briefly describe) 

Attendees: I .. , , . ,,,-
,·. ' , .. .. ,. 

.. - Name .• "'·\. Signature 1"1 Company 

Page 1 of 2 

PARSONS September 2003 

P:\P IT\ Projects\SENEC A \GEN ER IC\A PPEND.B\ Revised _Augus t2003\tcxt\/\ttac hmcnt I .doc 



SENECA GENERIC RJ/FS WORKPLAN FINAL REPORT 

Attendees: I - ; 

Name JC Signature Company ,: 

Page 2 of 2 

xxxxxxxxxxxxxx 
Site Health and Safety Officer 

PARSONS September 2003 

P:\PIT\Projec ts\SENECA \GEN ER IC\A PP EN D.B\Rcviscd _August2003\tcx t\Attac hment I .doc 



SENECA GENERIC RI/FS WORKPLAN 

September, 2003 

Attachment B-1 
Forms and Checklists 

Accident Report Form 

FINAL REPORT 

P:\P IT\Projcc ts\S EN EC/\ \GEN ERJC\A PPEN D. 8\Rcvised_ Augus t2003\tex t\ nys ht. DOC 



(For I REPORT NO. I EROC 

I 

UNITED STATES ARMY CORPS OF ENGINEERS 

I 
REQUIREMENT 

Safety CODE ACCIDENT INVESTIGATI N REPORT CONTROL SYMBOL: 
Staff only) (For Use of this Form See Helo Menu and USACF S unni tn AR .185-40> CEEC-S-8(R2) 

1. ACCIDENT CLASSIFICATION 
PERSONNEL CLASSIFICATION INJURY/ILLNESS/FATAL PROPERTY DAMAGE MOTOR VEHICLE INVOLVED DIVING 

GOVERNMENT 

C) CIVILIAN Q MILITARY □ □ 
FIRE □ OTHER □ □ INVOLVED 

Q CONTRACTOR □ 
0 FIRE 

INVOLVED □ OTHER □ □ 
0 PUBLIC 0 FATAL 0 OTHER - - □ ~ 

2. PERSONAL DATA 
a. Name (Last, First, Ml) I b. AGE IC. SEX · c1 . SOCIAL SECURITY NUMBER I e. GRADE 

0 MALE 0 FEMALE 

r. JOB SERIES/TITLE g. DUTY STATUS AT TIME OF ACCIDENT h~M:::::t"t t IDENT 

.;; ·· l UNTEER 

0 ON DUTY □ TOY 0 PERMANENT· Q EIG ·. NAL J3~EASONAL 
, \ 

0 TE- 0 .DEN -· .. 

0 OFF DUTY 
. , .. 

□ one / . " '- .. 
.. ·. a•, •• '.~. 

~ ----
3. GENERAL INFORMATION 

a. DATE OF ACCIDENT b. TIME OF ACC IDENT c. EXACT LOCATION OF ACCIDENT d. CONTRACTOR'S NAME 
(monlMJaylyear) (Military time] 

hrs 
(1) PRIME: 

e. CONTRACT NUMBER f. TYPE OF CONTRACT g. HAZARDOUS/TOXIC WASTE 

□ 0 SERVICE 
ACTIV ITY 

CONSTRUCTION 
(2) SUBCONTRACTOR: 0 SUPERFUND Q DERP 

0 CIVIL WORKS 0 MILITARY □ NE 0 DREDGE 0 IRP Q OTHER (Specify) 

0 OTHER (Specify) 0 OTHER (Specify) 

4 . CONSTRUCTION ACTIVITIES ONLY /Fill in line and corresoondina code number in box from list - see helo menu! 
a . CONSTRUCTION ACTIVITY (CODE) b. TYPE OF CONSTRUCTION EQUIPMENT (CODE) 

I# I I# I 
5. INJURY/ILLNESS INFORMATION /Include namP nn linP ~nrl ~~•Mndinn "'" P numhPr in bnx lnr il"m~ a f & n - .~ea heln menu} 

a. SEVERITY OF ILLNESS/INJURY B. ESTIMA.TED C. ESTIMATED D. ESTIMATED DAYS 
(CODE) DAYS LOST OAYS HOSPIT- RESTRICTED DUTY 

I# I 
ALIZED 

e . BODY PART AFFECTED (CODE) g. TYPE AND SOU RCE OF INJURY/ILLNESS 

PRIMARY I# I 
(CODE) (CODE) 

SECONDARY I# I TYPE I# I 
f. NATURE OF ILLNESS/ INJURY (CODE) 

(CODE) 

I# I I# I SOURCE 

6. PUBLIC FATALITY /Fill in line and corresoondence code number in oor - see heto menu) 
a. ACTIVITY AT TIME OF ACC IDENT ' "'~l 11 b. PERSONAL FLOATATION DEVICE USED? 

I# 
□ NJA □ YES D NO 

7. MOTOR VEH ICLE ACCID ENT 
a. TYPE OF VEHICLE b. TYPE OF COLLISION c . SEAT BELTS USED NOT USED NOT AVAILABLE 

□=J PICKUPNAN [I] AUTOMOBILE □ SIDE SWIPE □ HEAD ON Q REAR END (1 ) FRONT SEAT 

□=J TRUCK m OTHER (Specify) □ BROADS IDE □ ROLL OVER 0 BACKING 

□ OTHER (Specify) (2) REAR SEAT 

6. PROPERTY/MATERIAL INVOLVED 

a. NAME OF ITEM B. OWNERSH IP C . $ AMOUNT OF DAMAGE 

(1) 

(2) 

(3) 

9. V ESSELJFLOATING PLANT ACCIDENT (Fill in line and correswndence code number in box from list- see helo menu I 
a. TYPE OF VESSEi/FLOATiNG PLANT (CODE) b. TYPE OF COLLISION/MISHAP (CODE) 

I# I I# I 
10 . ACCIDENT DESCRIPTION /Use additional oaoer if necessarvl 

See attached page. 

I 
ENG FORM 3394, MAR 99 Vers ion 2 EDITION OF SEP 89 IS OBSOLETE. Page 1 of -4 pages (Proponont: CESO ) 



11. CAUSAL FACTOR(S) (Read Instruction Before CompleUng) 

a. (Explain YES answers in item 13) YES NO a. (CONTINUED) YES NO 

• 

CHEMICAL AND PHYSICAL AGENT FACTORS: Did exposure to 

D □ DESIGN: Was design of facility, worl<place or 

□ □ 
chemical agents, such as dust, rumes mists, vapors or 
physical agents, sUCh as, noise, radia11on, etc., contribute 

equipment a factor? to accident? 

INSPECTION/MAINTENANCE: Were inspection & malnten-
ance procedures a factor? □ □ 

OFFICE FACTORS: Did office setting such as, lifting office 
furniture, carrying, stooping, etc., contribute to the accident? □ □ 

PERSON'S PHYSICAL CONDITION: In your opinion, was the 

□ □ SUPPORT FACTORS: Were inappropriate tools/resources □ □ physical conai tion of the person a tactor? provided to properly perform the activity/task? 

OPERATING PROCEDURES: Were operating procedures 

□ □ 
PERSONAL PROTECTIVE EQU IPMENT: Did the improper selection, 

□ □ a factor? use or maintenance of personal protective equipment 
contribute to the accident? 

JOB PRACTICES: Were any job safety/health practices 
not fo llowed when the accident occurred? □ □ DRUGS/ALCOHOL: In your opinion, was d11.19s or alcohol a fac1or to □ □ the acciden t 

HUMAN FACTORS: Did any human factors such as, siz.e or 

□ □ b. WAS A WRITTEN JOB/ACTIVITY HAZARD ANALYSIS COMPLETED strength of person, etc., contribute to accident? 
FOR TASK BEING PERFORMED AT TIME OF ACCIDENT? 

ENVIRONMENTAL FACTORS: Did heat. cold , dust, sun, 

□ □ glare, etc., contribute to the accident? 

□ YES (If yes, attach a copy.) □ NO 

12. TRAINING 

a. WAS PERSON TRAINED TO PERFORM ACTIVITY/TASK? b. TYPE OF TRAINING. C. DATE OF MOST RECENT FORMAL TRAINING . 

□ YES □ NO □ CLASSROOM □ ON JOB (Month) (Day) (Year) 

13. FULLY EXPLAIN WHAT ALLOWED OR CAUSED THE ACCIDEN 1; INCI.Uut: u,"'c"T ,mu ,,.u""'" , 1.;Au :.t:. (See ;nstruction fordefini/ion of direct ana 
indirect causes. J (Use additional oaoer, if necessarv) 

a. DIRECT CAUSE 
See attached page. 

b. INDIRECT CAUSE($) 
See attached page. 

14. ACTION(S) TAKEN, ANTICIPATED OR RECOMMENDED TO ELIMINATE CAUSE($). 

DESCRIBE FULLY: 

See attached page. 

15. OATES FOR ACTtONS IDENTIFIED IN BLOCK 14. 

a. BEGINNING (Month/DayNear) I b. ANTICIPATED COMPLETION (Month/DayNear) 

c. SIGNATURE AND TITLE OF SUPERVISOR COMPLETING REPORT d. DATE (Ma/Da/Yr) e. ORGANIZATION IDENTIFIER (Div, Br, Sect) f. OFFICE SYMBOL 

CORPS 

CONTRACTOR 

16. MANAGEMENT REVIEW (1st) 

a. □ CONCUR b. □ NON CONCUR c. COMMENTS 

SIGNATURE I TITLE I DATE 

17. MANAGEMENT REVIEW (2nd · Chief Operations, Construe/ion, Engineering, etc.) 

a. □ CONCUR b. 0 NON CONCUR c. COMMENTS 

SIGNATURE I TITLE I DATE 

18. SAFETY AND OCCUPATIONAL HEALTH OFFICE REVIEW 

a. □ CONCUR b. 0 NON CONCUR C. ADDITIONAL ACTIONS/COMMENTS 

SIGNATURE I TITLE I DATE 

19. COMMAND APPROVAL 

COMMENTS 

'.:OMMANDER SIGNATURE I DATE 

Poge 2 or • pages 

·u.s. GOVERNMENT PRINTING OFFICE· \993-0-79\-757 



10. ACCIDENT DESCRIPTION Continuation 

13a. DIRECT CAUSE Continuation 

Paga J of 4 pages 



INDIRECT CAUSES (Continuation) 

14. ACTIONS TAKEN ANTICIPATED OR RECOMMENDED TO ELIMINATE CAUSES Continuation 

Pago 4 ol 4 pages 



GENERAL. Complete a separate report for each person who was 
injured, caused, or contributed to the accident (excluding uninjured 
personnel and witnesses). Use of this form for reporting USAGE 
employee first-aid type injuries not submitted to the Office of Workers' 
Compensation Programs (OWCP) shall be at the descretion of the FOA 
commander. Please type or print legibly. Appropriate items shall be 
marked with an "X" in box(es). If additional space is needed, provide 
the information on a separate sheet and attach to the completed form. 
Ensure that these instructions are forwarded with the completed report 
to the designated management reviewers indicated in sections 16. 
and 17. 

INSTRUCTIONS FOR SECTION 1 - ACCIDENT 
CLASSIFICATION. (Mark All Boxes That Are Applicable.) 

a. GOVERNMENT. Mark "CIVILIAN" box if accident involved 
government civilian employee ; mark "MILITARY" box if accident 
involved U.S. military personnel. 

(1) INJURY/ILLNESS/FATALITY-Mark if accident resulted in any 
government civilian employee injury, illness, or fatality that 
requires the submission of OWCP Forms CA-1 (injury), 
CA-2 (illness}, or CA-6 (fatality} to OWCP; mark if 
accident resulted in military personnel lost-time or fatal 
injury or illness. 

(2) PROPERTY DAMAGE - Mark the appropriate box if accident 
resulted in any damage of $1000 or more to government 
property (including motor vehicles). 

(3) VEHICLE INVOLVED - Mark if accident involved a motor 
vehicle, regardless of whether "INJURY/ILLNESS/FATALITY" 
or "PROPERTY DAMAGE" are marl\ed. 

(4) DIVING ACTIVITY -Mark if the accident involved an in-hou:,e 
USAGE diving activity. 

b. CONTRACTOR. 

(1) INJURY/ILLNESS/FATALITY - Mark if accident resulted in any 
contractor lost-time injury/illness or fatality . 

(2) PROPERTY DAMAGE - Mark the appropriate box if accident 
resulted in any damage of $1000 or more to contractor 
property (including motor vehicles} . 

(3) VEHICLE INVOLVED - Mark if accident involved a motor 
vehicle, regardless of whether " INJURY/ILLNESS/FATALITY" 
or "PROPERTY DAMAGE " are marked. 

(4) DIVING ACTIVITY-Mark if the accident involved a USAGE: 
Contractor diving activity. 

c. PUBLIC. 

(1) INJURY/ILLNESS/FATALITY - Mark if accident resulted in 
public fatality or permanent total disability. (The "OTHER" box 
will be marked when requested by the FOA to report an unusual 
non-fatal public accident that could result in claims against the 
government or as otherwise directed by the FOA Commander). 

(2) VOID SPACE - Make no entry. 

(3) VEHICLE INVOLVED-Mark if accident resulted in a fatality to 
a member of the public and involved a motor vehicle, 
regardless of whether " INJURY/ILLNESS/FATALITY" is marked. 

(4) VOID SPACE - Make no entry. 

INSTRUCTIONS FOR SECTION 2- PERSONAL 
DATA 

a. NAME - (MANDATORY FOR GOVERNMENT ACCIDENTS. 
OPTIONAL AT THE DISCRETION OF THE FOA COMMANDER 
FOR CONTRACTOR AND PUBLIC ACCIDENTS) . Enter last 
name, first name, middle initial of person involved. 

b. AGE - Enter age. 

c. SEX- Mark appropriate box. 

d. SOCIAL SECURITY NUMBER - (FOR GOVERNMENT 
PERSONNEL ONLY) Enter the social security number (or other 
personal identification number if no social security number issued}. 

e. GRADE - (FOR GOVERNMENT PERSONNEL ONLY} Enter pay 
grade. Example: 0-6; E-7; WG-8; WS-12; GS-11; etc. 

f. JOB SERIES/TITLE - For government civilian employees enter the 
pay plan, full series number, and job title, e.g. GS-0810/Civil 
Engineer. For military personnel enter the primary military 
occupational specialty (PMOS) , e.g .. 15A30 or 11G50. For 
contractor employees enter the job title assigned to the injured 
person, e.g. carpenter, laborer, surveyor, etc., 

g. DUTY STATUS-Mark the appropriate box. 

(1) ON DUTY - Person was at duty station during duty hours or 
person was away from duty station during duty hours but on 
official business at time of the accident. 

(2) TDY - Person was on official business, away from the duty 
station and with travel orders at lime of accident. Line-of-duty 
investigation required. 

(3) OFF DUTY · Person was not on otticial business at time of 
accident · 

h. EMPLOYMENT STATUS-(FOR GOVERNMENT PERSONNEL 
ONLY) Mark t•,e most appropriate box. If "OTHER" is marked , 
specify the e:mployment status of the person . 

INSTRUCTION FOR SECTION 3-GENERAL 
INFORMATION 

a. DATE OF ACCIDENT -Enter the month, day, and year of 
accident. 

b. TIME OF ACCIDENT - Enter the local time of accident in military 
time. Example: 1430 hrs (not 2:30 p.m.) . 

c. EXACT LOCATION OF ACCIDENT - Enter facts needed to locate 
the accident scene. (installation/project name, building number, 
street, direction and distance from closest landmark, etc ., ). 

d. CONTRACTOR NAME 
(1) PRIME-Enter the exact name (title of firm) of the prime 

contractor. 
(2) SUBCONTRACTOR- Enter the name of any subcontractor 

involved in the accident. 

e. CONTRACT NUMBER - Mark the appropriate box to identify if 
contract is civil works, military, or other: if "OTHER" is marked, 
specify contract appropriation on line provided. Enter complete 
contract number of prime contract , e. g. , DACW 09-85-C-0100 . 

f. TYPE OF CONTRACT - Mark appropriate box. A/E means 
architecVengineer. If "OTHER" is marked, specify type of contract 
on line provided. 

g. HAZARDOUS/TOXIC WASTE ACTIVITY (HTW) - Mark the box to 
identify the HTW activity being performed at the time of the 
accident. For Superfund, DERP, and Installation Restoration 
Program (!RP) HTW activities include accidents that occurred 
during inventory, predesign, design, and construction. For the 
purpose of accident reporting, DERP Formerly Used DoD Site 
(FUDS) activities and IRP activities will be treated separately. For 
Civil Works O&M HTW activities mark the "OTHER" box. 

INSTRUCTIONS FOR SECTION 4- CONSTRUCTION 
ACTIVITIES 

a. CONSTRUCTION ACTIVITY - Select the most appropriate 
construction activity being performed at time of accident from the 
list below. Enter the activity name and place the corresponding 
code number identified in the box. 

CONSTRUCTION ACTIVITY LIST 

1. MOBILIZATION 14. ELECTRICAL 
2. SITE PREPARATION 15. SCAFFOLDING/ACCESS 
3. EXCAVATION/TRENCHING 16. MECHANICAL 
4. GRADING (EARTHWORK) 17. PAINTING 
5. PIPING/UTILITIES 18. EQUIPMENT/MAINTENANCE 
6. FOUNDATION 19. TUNNELING 
7. FORMING 20. WAREHOUSING/STORAGE 
8. CONCRETE PLACEMENT 21. PAVING 
9. STEEL ERECTION 22. FENCING 

10. ROOFING 23. SIGNING 
11 FRAMING 24 . LANDSCAPING/IRRIGATION 
12. MASONRY 25. INSULATION 
13. CARPENTRY 26. DEMOLITION 



b. TYPE OF CONSTRUCTION EQUIPMENT - Seloct the equipment 
involved in the accident from the list below. Enter the name and 
place the corresponding code number identified in the box. If 
equipment is not included below, use code 24, "OTHER", and write 
in specific type of equipment. 

CONSTRUCTION EQUIPMENT 

1. GRADER 
2. DRAGLINE 
3. CRANE (ON VESSELJBARGE) 
4. CRANE (TRACKED) 
5. CRANE (RUB8ER TIRE) 
6. CRANE (VEHICLE MOUNTED) 
7. CRANE (TOWER) 
8. SHOVEL 
9. SCRAPER 

10. PUMP TRUCK (CONCRETE) 
11 . TRUCK (CONCRETE/TRANSIT 

MIXER) 
12. DUMP TRUCK (HIGHWAY) 

13. DUMP TRUCK (OFF HIGHWAY) 
14. TRUCK (OTHER) 
15. FORKLIFT 
16. BACKHOE 
17. FRONT-END LOADER 
18. PILE DRIVER 
19. TRACTOR (UTILITY) 
20. MANLIFT 
21. DOZER 
22. DRILL RIG 
23. COMPACTORNIBRATORY 

ROLLER 
24. OTHER 

INSTRUCTIONS FOR SECTION 5- INJURY/ILLNESS 
IN FORMATION 

a SEVERITY OF INJURY / ILLNESS· Reference para 2· 10 of USAGE 
Suppl 1 to AR 385-40 and enter code aod description from list below. 

NOi NO INJURY 
FAT FATALITY 
PTL PERMANENT TOTAL DISABILITY 
PPR PERMANENT PARTIAL DISABILITY 
LWD LOST W ORKDAY CASE INVOLVING DAYS AWAY 

FROM WORK 
NLW RECORDABLE CASE WITHOUT LOST WORKDAYS 
AFA RECORDABLE FIRST AID CASE 
NRI NON-RECORDABLE INJURY 

b. ESTIMATED DAYS LOST - Enter the estimated number of 
workdays the person will lose from work. 

c. ESTIMATED DAYS HOSPITALIZED-Enter the estimated number 
of workdays the person will be hospitalized. 

d. ESTIMATED DAYS RESTRICTED DUTY-Enter the estimated 
number of workdays the person, as a result of the accident, will not 
be able to perform all of their regu lar duties. 

e. BODY PART AFFECTED - Select the most appropriate primary 
and when applicable, secondary body part affected from the list 
below. Enter body part name on line and place the corresponding 
code letters identifying that body part in the box. 

GENERAL BODY AREA 

ARM/WRIST 

TRUNK, EXTERNAL 
MUSCULATURE 

HEAD, INTERNAL 

CODE 

AB 
AS 

Bl 
B2 
B3 
B4 
BA 
BC 
BL 
BP 
BS 
BU 
BW 
BZ 

Cl 
C2 
C3 
C4 
CB 
cc 
co 
CJ 
CL 
CM 

BODY PART NAME 

ARM AND WRIST 
ARM OR WRIST 

SINGLE BREAST 
BOTH BREASTS 
SINGLE TESTICLE 
BOTH TESTICLES 
ABDOMEN 
CHEST 
LOWER BACK 
PENIS 
SIDE 
UPPER BACK 
WAIST 
TRUNK OTHER 

SINGLE EAR INTERNAL 
BOTH EARS INTERNAL 
SINGLE EYE INTERNAL 
BOTH EYES INTERNAL 
BRAIN 
CRANIAL BONES 
TEETH 
JAW 
THROAT, LARYNX 
MOUTH 

ELBOW 

FINGER 

TOE 

HEAD. EXTERNAL 

KNEE 

LEG , HIP, ANKLE, 
BUTTOCK 

HANO 

FOOT 

TRUNK. BONES 

SHOULDER 

THUMB 

TRUNK. INTERNAL ORGANS 

CN 
CR 
CT 
CZ 

EB 
ES 

Fl 
F2 
F3 
F4 
F5 
F6 
F7 
FB 

G1 
G2 
G3 
G4 

H1 
H2 
H3 
H4 
HC 
HF 
HK 
HM 
HN 
HS 

KB 
KS 

LB 

LS 

MB 
MS 

PB 
PS 

R1 
R2 
R3 
R4 
RB 
AS 
RV 
AZ 

SB 
ss 
TB 
TS 

V1 
V2 
V3 
V4 

· VH 
VL 
VA 
VS 
vv 
vz 

NOSE 
THROAT, OTHER 
TONGUE 
HEAD OTHER INTERNAL 

BOTH ELBOWS 
SINGLE ELBOW 

FIRST FINGER 
BOTH FIRST FINGERS 
SECOND FINGER 
BOTH SECOND FINGERS 
THIRD FINGER 
BOTH THIRD FINGERS 
FOURTH FINGER 
BOTH FOURTH FINGERS 

GREAT TOE 
BOTH GAEA T TOES 
TOE OTHER 
TOES OTHER 

EYE EXTERNAL 
BOTH EYES EXTERNAL 
EAR EXTERNAL 
BOTH EARS EXTERNAL 
CH IN 
FACE 
NECK/THROAT 
MOUTH/UPS 
NOSE 
SCALP 

BOTH KNEES 
KNEE 

BOTH LEGS/HIPS/ 
ANKLES/BUTTOCKS 
SINGLE LEG/HIP 
ANKLE/BUTTOCK 

BOTH HANDS 
SINGLE HAND 

BOTH FEET 
SINGLE FOOT 

SINGLE COLLAR BONE 
BOTH COLLAR BONES 
SHOULDER BLADE 
BOTH SHOULDER BLADES 
RIB 
STERNUM (BREAST BONE) 
VERTEBRAE (SPINE; DISC) 
TRUNK BONES OTHER 

BOTH SHOULDERS 
SINGLE SHOULDER 

BOTH THUMBS 
SINGLE THUMB 

LUNG, SINGLE 
LUNGS, BOTH 
KIDNEY, SINGLE 
KIDNEYS. BOTH 
HEART 
LIVER 
REPRODUCTIVE ORGANS 
STOMACH 
INTESTINES 
TRUNK, INTERNAL; OTHER 

f. NATURE OF INJURY/ILLNESS · Select the most appmpriate nature 
of injury I illness from the list below. This nature of injury / illness 
shall correspond to the primary body part selected in 5e, above. 
Enter the nature of injury / illness name on the line and place the 
corresponding CODE letters in the box provided. 



CODE SOURCE OF INJURY NAME 

0200 
0210 
0220 
0230 
0240 
0250 
0260 
0270 
0271 
0280 
0290 

0300 
0310 
0320 
0330 
0340 
0350 
0360 
0370 
0380 

0400 
0411 
0412 
0421 
0422 
0430 
0440 
0450 

ENVIRONMENTAL CONDITION 
TEMPERATURE EXTREME (INDOOR) 
WEATHER (ICE, RAIN, HEAT, ETC.) 
FIRE, FLAME, SMOKE (NOT TOBACCO) 
NOISE 
RADIATION 
LIGHT 
VENTILATION 
TOBACCO SMOKE 
STRESS (EMOTIONAL) 
CONFINED SPACE 

MACHINE OR TOOL 
HAND TOOL (POWERED : SAW, GRINDER, ETC.) 

· HAND TOOL (NONPOWERED) 
MECHANICAL POWER TRANSMISSION APPARATUS 
GUARD, SHIELD (FIXED, MOVEABLE, INTERLOCK) 
VIDEO DISPLAY TERMINAL 
PUMP, COMPRESSOR, AIR PRESSURE TOOL 
HEATING EQUIPMENT 
WELDING EQUIPMENT 

VEHICLE 
AS DRIVER OF PRIVATELY OWNED/RENTAL VEHICLE 
AS PASSENGER OF PRIVATELY OWNED/RENTAL VEHICLE 
DRIVER OF GOVERNMENT VEHICLE 
PASSENGER OF GOVERNMENT VEHICLE 
COMMON CARRIER (AIRLINE, BUS, ETC.) 
AIRCRAFT (NOT COMMERCIAL) 
BOAT, SHIP, BARGE 

0500 MATERIAL HANDLING EQUIPMENT 
0510 EARTHMOVER (TRACTOR, BACKHOE, ETC.) 
0520 CONVEYOR (FOR MATERIAL AND EQUIPMENT) 
0530 ELEVATOR, ESCALATOR, PERSONNEL HOIST 
0540 HOIST, SLING CHAIN, JACK 
0550 CRANE 
0551 FORKLIFT 
0560 HANDTRUCK. DOLLY 

0600 
0610 
0620 
0621 
0630 
0631 
0640 
0641 
0650 

0700 
0711 
0712 
0713 
0714 
0721 
0722 
0723 
0724 
0730 
0740 
0750 

0800 
0810 
0820 
0830 
0831 
0840 
0850 
0860 
0870 
0880 

0900 
0911 
0912 
0920 
0930 
0940 
0950 
0960 

DUST, VAPOR, ETC. 
DUST (SILICA, COAL, ETC.) 
FIBERS 
ASBESTOS 
GASES 
CARBON MONOXIDE 
MIST, STEAM, VAPOR, FUME 
WELDING FUMES 
PARTICLES (UNIDENTIFIED) 

CHEMICAL, PLASTIC, ETC. 
DRY CHEMICAL-CORROSIVE 
DRY CHEMICAL-TOXIC 
DRY CHEM ICAL-EXPLOSIVE 
DRY CHEMICAL-FLAMMABLE 
LIQUID CHEMICAL-CORROSIVE 
LIQUID CHEMICAL-TOXIC 
LIQUID CHEMICAL-EXPLOSIVE 
LIQUID CHEMICAL- FLAMMABLE 
PLASTIC 
WATER 
MEDICINE 

INANIMATE OBJECT 
BOX, BARREL, ETC. 
PAPER 
METAL ITEM, MINERAL 
NEEDLE 
GLASS 
SCRAP, TRASH 
WOOD 
FOOD 
CLOTHING , APPAREL, SHOES 

ANIMATE OBJECT 
DOG 
OTHER ANIMAL 
PLANT 
INSECT 
HUMAN (VIOLENCE) 
HUMAN (COMMUNICABLE DISEASE) 
BACTERIA, VIRUS (NOT HUMAN CONTACT) 

CODE SOURCE OF INJURY NAME 

1000 PERSONAL PROTECTIVE EQUIPMENT 
1010 PROTECTIVE CLOTHING, SHOES, GLASSES, GOGGLES 
1020 RESPIRATOR, MASK 
1021 DIVING EQUIPMENT 
1030 SAFETY BELT, HARNESS 
1040 PARACHUTE 

INSTRUCTIONS FOR SECTION 6 - PUBLIC 
FATALITY 

a. ACTIVITY AT TIME OF ACCIDENT -Select the activity being 
performed at the time of the accident from the list below. Enter the 
activity name on the line and the corresponding number in the box. 
If the activity performed is not identified on the list, select from the 
most appropriate primary activity area (water related, non-water 
related or other activity), the code number for !'Other'', and write in 
the activity being performed at the time of the accident. 

WATER RELATED RECREATION 

1. Salling 9. Swimming/designated area 
2. Boating-powered 10. Swimming/other area 
3. Boating-unpowered 11. Underwater activities (skin diving, 
4. Water skiing scuba, etc.) 
5. Fishing from boat 12. Wading 
6. Fishing from bank dock or pier 13. Attempted rescue 
7 . Fishing while wading 14. Hunting from boat 
8. Swimming/supervised area 15. Other 

NON-WATER RELATED RECREATION 

16. Hiking and walking 23. Sports/summer (baseball. football, 
17. Climbing (general) etc.) 
18. Camping/picnicking authorized 24. Sports/winter (skiing, sledding, 

area snowmobiling etc.) 
19. Camping/picnicking unauthorized 25. Cycling (bicycle, motorcycle, 

area scooter) 
20. Guided tours 26. Gliding 
21 . Hunting 27. Parachuting 
22. Playground equipment 28. Other non-waler related 

OTHER ACTIVITIES 

29. Unlawful acts (fights, riots, 33. Sleeping 
vandalism, etc .) 34. Pedestrian struck by vehicle 

30. Food preparation/serving 35. Pedestrian other acts 
31 . Food consumption 36. Suicide 
32. Housekeeping 37. "Other" activities 

b. PERSONAL FLOTATION DEVICE USED- If fatality was water­
related was the victim wearing a person flotation device? Mark the 
appropriate box. 

INSTRUCTIONS FOR SECTION 7 - MOTOR VEHICLE 
ACCIDENT 

a. TYPE OF VEHICLE - Mark appropriate box for each vehicle 
involved. If more than one vehicle of the same type is involved, 
mark both halves or the appropriate box. USAGE vehicle(s) 
involved shall be marked in left half of appropriate box. 

b. TYPE OF COLLISION -Mark appropriate box. 

c. SEAT BELT-Mark appropriate box. 

INSTRUCTIONS FOR SECTION 8 - PROPERTY/ 
MATERIAL INVOLVED 

a, NAME OF ITEM - Describe all property involved in accident. 
Property/material involved means material which is damaged or 
whose use or misuse contributed to the accident. Include the 
name, type, model; also include the National Stock Number (NSN) 
whenever applicable. 

b. OWNERSHIP- Enter ownership ror each item listed . (Enter one of 
the following : USAGE; OTHER GOVERNMENT; CONTRACTOR.· 
PRIVATE) 

c. $ AMOUNT OF DAMAGE - Enter the total estimated dollar amount 
or damage (parts and labor) , if any. 



INSTRUCTIONS FOR SECTION 9-VESSEU 
FLOATING PLANT ACCIDENT 

a. TYPE OF VESSEUFLOA TING PLANT - Select the most 
appropriate vessel/floating plant from list below. Enter name and 
place corresponding number in box. If item is not listed below, 
enter item number for "OTHER" and write in specific type of vessel/ 
floating plant. 

VESSEUFLOATING PLANTS 

1. ROW BOAT 7. DREDGE/DIPPER 
2. SAIL BOAT 8. DREDGE/CLAMSHELL, BUCKET 
3. MOTOR BOAT 9 . DREDGE/PIPE LINE 
4. BARGE ' 10. DREDGE/DUST PAN 
5. DREDGE/HOPPER 11 . TUG BOAT 
6. DREDGE/SIDE CASTING 12. OTHER 

b. COLLISION/MISHAP-Select from the list below the object(s) that 
contributed to the accident or were damaged in the accident. 

COLLISION/MISHAP 

1. COLLISION W/OTHER 
VESSEL 7. HAULAGE UNIT 

2. UPPER GUIDE WALL 8. BREAKING TOW 
3. UPPER LOCK GATES 9. TOW BREAKING UP 
4. LOCK WALL 10. SWEPT DOWN ON DAM 
5. LOWER LOCK GATES 11 . BUOY/DOLPHIN/CELL 
6. LOWER GUIDE WALL 12. WHARF OR DOCK 

13. OTHER 

INSTRUCTIONS FOR SECTION 10 -ACCIDENT 
DESCRIPTION 

DESCRIBE ACCIDENT - Fully describe the accident. Give the 
sequence of events that describe what happened leading up to and 
including the accident. Fully identify personnel and equipment involved 
and their role(s) in the accident. Ensure that relationships between 
personnel and equipment are clearly specified. Continue on blank 
sheets if necessary and attach to this report . 

INSTRUCTIONS FOR SECTION 11 - CAUSAL 
FACTORS 

a. Review thoroughly. Answer each question by marking the 
appropriate block. If any answer is yes, explain in item 13 below. 
Consider, as a minimum, the following : 

( 1) DESIGN - Did inadequacies associated with the building or 
work site play a role? Would an improved design or layout of 
the equipment or facilities reduce the likelihood of similar 
accidents? Were the tools or other equipment designed and 
intended for the task at hand? 

( 2) INSPECTION/MAINTENANCE- Did inadequately or 
improperly maintained equipment, tools, workplace, etc. create 
or worsen any hazards that contributed to the accident? Would 
better equipment, facility, work site or work activity inspections 
have helped avoid the accident? 

( 3) PERSON'S PHYSICAL CONDITION-Do you feel that the 
accident would probably not have occurred if the employee 
was in "good" physical condition? If the person involved in the 
accident had been in better physical condition, would the 
accident have been less severe or avoided altogether? Was 
over exertion a factor? 

( 4) OPERATING PROCEDURES-Did a lack of or inadequacy 
within established operating procedures contribute to the 
accident? Did any aspect of the procedures introduce any 
hazard to, or increase the risk associated with the work 
process? Would establishment or improvement of operating 
procedures reduce the likelihood of similar accidents? 

( 5) JOB PRACTICES-Were any of the provisions of the Safety 
and Health Requirements Manual (EM 385-1-1) violated? Was 
the task being accomplished in a manner which was not in 
compliance with an established job hazard analysis or activity 
hazard analysis? Did any established job practice (including 
EM 385-1-1) fail to adequately address the task or work 
process? Would better job practices improve the safety of the 
task? 

( 6) HUMAN FACTORS - Was the person under undue stress 
(either internal or external to the job)? Did the task tend toward 
overloading the capabilities of the person; i.e., did the job 
require tracking and reacting to many external inputs such as 
displays, alarms, or signals? Did the arrangement of the 
.workplace tend to intertere with efficient task pertormance? Did 
the task require reach, strength, endurance, agility, etc., at or 
beyond the capabilities of the employee? Was the work 
environment ill-adapted to the person? Did the person need 
more training, experience, or practice in doing the task? Was 
the person inadequately rested to pertorm safely? 

( 7) ENVIRONMENTAL FACTORS - Did any factors such as 
moisture, humidity, rain, snow, sleet, hail, ice, fog, cold, heat, 
sun, temperature changes, wind , tides, floods, currents, dust, 
mud, glare, pressure changes, lightning, etc., play a part in the 
accident? 

( 8) CHEMICAL AND PHYSICAL AGENT FACTORS-Did 
exposure to chemical agents (either single shift exposure or 
long-term exposure) such as dusts, fibers (asbestos, etc.), 
silica, gases (carbon monoxide, chlorine, etc.,), mists, steam, 
vapors, fumes , smoke, other particulates, liquid or dry 
chemicals that are corrosive, toxic, explosive or flammable, by­
products of combustion or physical agents such as noise, 
ionizing radiation, non-ionizing radiation (UV radiation created 
during welding, etc.) contribute to the accidenVincident? 

( 9) OFFICE FACTORS- Did the fact that the accident occurred in 
an office setting or to an office worker have a bearing on its 
cause? For example, office workers tend to have less 
experience and training in pertorming tasks such as lifting 
office furniture. Did physical hazards within the office 
environment contribute to the hazard? 

(10) SUPPORT FACTORS - Was the person using an improper 
tool for the job? Was inadequate time available or utilized to 
safely accomplish the task? Were less than adequate 
personnel resources (in terms of employee skills, number of 
workers, and adequate supervision) available to get the job 
done properly? Was funding available, utilized, and adequate 
to provide proper tools, equipment, personnel, site preparation, 
etc? 

( 11) PERSONAL PROTECTIVE EQUIPMENT - Did the person fail 
to use appropriate personal protective equipment (gloves, eye 
protection, hard-toed shoes, respirator, etc.) for the task or 
environment? Did protective equipment provided or worn fail to 
provide adequate protection from the hazard(s)? Did lack of or 
inadequate maintenance of protective gear contribute to the 
accident? 

(12) DRUGS/ALCOHOL- ls there any reason to believe the 
person's mental or physical capabilities, judgement, etc., were 
impaired or altered by the use of drugs or alcohol? Consider 
the effects of prescription medicine and over the counter 
medications as well as illicit drug use. Consider the effect of 
drug or alcohol induced "hangovers". 

b. WRITTEN JOB/ACTIVITY HAZARD ANALYSIS-Was a written 
Job/Activity Hazard Analysis completed for the task being 
pertormed at the time of the accident? Mark the appropriate box. If 
one was performed, attach a copy of the analysis to the report. 

INSTRUCTIONS FOR SECTION 12-TRAINING 

a. WAS PERSON TRAINED TO PERFORM ACTIVITY/TASK? -For 
the purpos_e of this section '1rained" means the person has been 
provided the necessary information (either formal and/or on-the-job 
(OJT) training) to competently pertorm the activity/task in a safe 
and healthful manner. 

b. TYPE OF TRAINING- Mark the appropriate box that best 
indicates the type of training ; (classroom or on-the-job) that the 
injured person received before the accident happened. 

c. DATE OF MOST RECENT TRAINING -Enter the month, day, and 
year of the last formal training completed that covered the activity­
task being performed at the time of the accident. 



• The injury or condition selected below must be caused by a specific 
incident or event which occurred during a single work day or shift. 

GENERAL NATURE NATURE OF INJURY 
CATEGORY CODE NAME 

' TRAUMATIC INJURY OR TA AMPUTATION 
DISABILITY TB BACK STRAIN·. 

TC CONTUSION; BRUISE; 
ABRASION 

TD DISLOCATION 
TF FRACTURE 
TH HERNIA 
TK CONCUSSION 
TL LACERATION, CUT 
TP PUNCTURE 
TS STRAIN, MULTIPLE 
TU BURN.SCALD.SUNBURN 
Tl TRAUMATIC SKIN DISEASES/ 

CONDITIONS 
INCLUDING DERMATITIS 

TR TRAUMATIC RESPIRATORY 
DISEASE 

TO TRAUMATIC FOOD POISONING 
TW TRAUMATIC TUBERCULOSIS 
TX TRAUMATIC VIROLOGICAU 

INFECTIVE/PARASITIC DISEASE 
T1 TRAUMATIC CEREBRAL VASCULAR 

CONDITION/STROKE 
T2 TRAUMATIC HEARING LOSS 
T3 TRAUMATIC HEART CONDITION 
T4 TRAUMATIC MENTAL DISORDER ; 

STRESS; NERVOUS CONDITION 
TB TRAUMATIC INJURY - OTHER 

(EXCEPT DISEASE, ILLNESS) 

•• A nontraumatic physiological harm or loss of capacity produced by 
systemic infection; continued or repeated stress or strain: exposure to 
toxins, poisons, fumes, etc.: or other continued and repeated 
~posures to conditions of the work environment over alorig_period of 
time. For practical purposes, an occupational illness/disease or 
disability is any reported condition which doses not meet the definition 
al traumatic injury or disability as described above 

GENERAL NATURE 
CATEGORY 

NATURE OF INJURY 
CODE NAME 

"NON-TRAUMATIC ILLNESS/DISEASE OR DISABILITY 

RESPIRATORY DISEASE 

VIROLOGICAL, INFECTIVE 
& PARASITIC DISEASES 

DISABILITY, OCCUPATIONAL 

RA ASBESTOSIS 
RB BRONCHITIS 
RE EMPHYSEMA 
RP PNEUMOCONIOSIS 
RS SILICOSIS 
R9 RESPIRATORY DISEASE, OTHER 

VB BRUCELLOSIS 
VC COCCIDIOMYCOSIS 
VF FOOD POISONING 
VH HEPATITIS 
VM MALARIA 
VS STAPHYLOCOCCUS 
VT TUBERCULOSIS 
V9 VIROLOGICAUINFECTIVE/ 

PARASITIC-OTHER 

DA ARTHRITIS, BURSITIS 
DB BACK STRAIN, BACK SPRAIN 
DC CEREBRAL VASCULAR CONDITION; 

STROKE 
DD ENDEMIC DISEASE (OTHER 

THAN CODE TYPES R&S) 
DE EFFECT OF ENVIRONMENTAL 

CONDITION 
DH HEARING LOSS 
DK HEART CONDITION 
OM MENTAL DISORDER, EMOTIONAL 

STRESS NERVOUS CONDITION 
DR RADIATION 
OS STRAIN, MULTIPLE 
DU ULCER 
DV OTHER VASCULAR CONDITIONS 
D9 DISABILITY, OTHER 

GENERAL NATURE 
CATEGORY 

SKIN DISEASE 
OR CONDITION 

NATURE OF INJURY 
CODE NAME 

SB BIOLOGICAL 
SC CHEMICAL 
S9 DERMATITIS, UNCLASSIFIED 

g. TYPE AND SOURCE OF INJURY/ILLNESS (CAUS~) - Type and Source 
Codes are used to describe what caused the incident. The Type 
Code stands for an ACTION and the Source Code for an 08JECT 
or SUBSTANCE. Together, tney form a brief dsscription of hOw the 
inc ident occurred. Where there are two different sources, coda tne 
initiating source of the incident (see example 1, below). Examples: 

(1) An employee tripped on carpet and struck his head on a deSk. 
TYPE: 210 (fell on same level) SOURCE: 0110 (walking/working 

surface) 
NOTE : This example would NOT be coded 120 (slruck aga inst) and 0140 (furniture). 

(2) A Park Ranger contracted dermatitis from contact with poison ivy/ 
oak. 

TYPE: 510 (contact) SOURCE: 0920 (plant) 

(3) A lock and dam mechanic punctured his finger with a metal sliver 
while grinding a turbine blade. 
TYPE : 410 (punctured by) SOURCE: 0830 (metal) 

(4) An employee was driving a government vehicle when ii was struck 
by another vehicle .. 
TYPE: 800 (traveling in) SOURCE: 0421 (govammoot-owoed 

vooicie,.as d<iver) 

NOTE: The Type Code 800, "Traveling In" is different from the other type eodos In 
that its function is not to identify factors contribu1ing to the injury or fata lity, but rather 
to collect data on the type of vehicle the employee was operating orlraveling in at 
the time of the incident. 

Select the most appropriate TYPE and SOURCE identifier from the list 
below and enter the name on the line and the corresponding code in 
the appropriate box. 

CODE TYPE OF INJURY NAME 
STRUCK 

0110 STRUCK BY 
0111 STRUCK BY FALLING OBJECT 
0120 STRUCK AGAINST 

0210 
0220 
0230 

0310 
0320 
0330 

0410 
0420 
0430 
0440 

0510 
0520 

0610 
0620 

0710 
0720 
0730 
0740 

0600 

CODE 

0100 
0110 

0120 
0130 
0140 
0150 
0160 
0170 
0180 

FELL, SLIPPED, TRIPPED 
FELL ON SAME LEVEL 
FELL ON DIFFERENT LEVEL 
SLIPPED, TRIPPED (NO FALL) 

CAUGHT 
CAUGHT ON 
CAUGHT IN 
CAUGHT BETWEEN 

PUNCTURED.LACERATED 
PUNCTURED BY 
CUT BY 
STUNG BY 
BITTEN BY 

CONTACTED 
CONTACTED WITH (INJURED PERSON MOVING) 
CONTACTED BY (OBJECT WAS MOVING) 

EXERTED 
LIFTED, STRAINED BY (SINGLE ACTION) 
STRESSED BY (REPEATED ACTION) 

EXPOSED 
INHALED 
INGESTED 
ABSORBED 
EXPOSED TO 

TRAVELING IN 

SOUACEOF INJURY NAME 
BUILDING OR WORKING AREA 

WALKING,WORKING SURFACE 
(FLOOR, STREET, SIDEWALKS, ETC) 

STAIRS, STEPS 
LADDER 
FURNITURE, FURNISHINGS, OFFICE EQ UIPMENT 
BOILER, PRESSURE VESSEL 
EQUIPMENT LAYOUT (ERGONOMIC) 
WINDOWS, DOORS 
ELECTRICITY 



INSTRUCTIONS FOR SECTION 13 -CAUSES 

a. DIRECT CAUSES-The direct cause is that single factor which 
most directly lead to the accident. See· examples below. 

b. INDIRECT CAUSES- Indirect causes are those factors which 
contributed to but did not directly initiate the occurrence of the 
accident. 

Examples for section 13: 

a. Employee was dismantling scaffold and fell 12 feet from unguarded 
opening . 
Direct .cause: failure to provide fall protection at elevation. 
Indirect causes: failure to enforce USAGE safety requirements; 
improper training/motivation of employee [possibility that employee 
was not knowledgeable of USAGE fall protection requirements or 
was lax in his attitude towards safety); failure to ensure provision of 
positive fall protection whenever elevated; failure to address !all 
protection during scaffold dismantling in phase hazard analysis. 

b. Private citizen had stopped his vehicle at intersection for red fight 
when vehicle was struck in rear by USAGE vehicle. (note USACE 
vehicle was in proper/safe working condition). 
Direct cause: failure of USAGE driver to maintain control of and 
stop USAGE vehicle within safe distance. 
Indirect cause: Failure of employee to pay attention to driving 
(defensive driving). 

INSTRUCTIONS FOR SECTION 14 -ACTION TO 
ELIMINATE CAUSE(S) 

DESCRIPTION- Fully describe all the actions taken, anticipated, and 
recommende<l to eliminate the cause(s) and prevent reoccurrence of 
similar accidents/illnesses. Continue on blank sheets of paper if 
necessary to fully. explain and attach to the completed report fo rm. 

INSTRUCTIONS FOR SECTION 15 -DATES FOR 
ACTION 

a. BEGIN DATE-Enter the date when the correct ive action(s) 
identified in Section 14 will begin. 

b. COMPLETE DATE - Enter the date when the corrective action(s) 
identified in Section 14 will be completed. 

c. TITLE AND SIGNATURE- Enter the title and signature of 
supervisor completing the accident report. For a GOVERNMENT 
employee accidenVillness the immediate supervisor will complete 
and sign the report . For PUBLIC accidents the USAGE Project 
Manager/Area Engineer responsible for the USAGE property where 
the accident happened shall complete and sign the report. For 
CONTRACTOR accidents the Contractor's project manager shall 
complete and sign the report and provide to the USAGE supervisor 
responsible for oversight of that contractor activity. This USAGE 
Supervisor shall also sign the report . Upon entering the information­
required in 15.d, 15.e and 15.f below, the responsible USAGE 
supervisor shall forward the report for management review as 
indicated in Section 16. 

d. DATE SIGNED - Enter the month, day, and year that the report 
was signed by the responsible supervisor. 

e. ORGANIZATION NAME-For GOVERNMENT employee accidents 
enter the USAGE organization name (Division, Branch, Section, 
etc.) of the injured employee. For PUBLIC accidents enter the 
USAGE organization name for the person identified in block 15.c. 
For CONTRACTOR accidents enter the USAGE organization name 
for the USAGE office responsible for providing contract 
administration oversight. 

f. OFFICE SYMBOL- Enter the latest complete USACE Office 
Symbol for the USAGE organization identified in block 15.e. 

INSTRUCTIONS FOR SECTION 16-MANAGEMENT 
REVIEW (1st) 

1 ST REVIEW - Each USAGE FOA shall determine who will provide 
1st management review. The responsible USAGE supervisor in 
section 15.c shall forward the completed report to the USAGE office 
designate<l as the 1st Reviewer by the FOA. Upon receipt, the 
Chief of the Office shall review the completed report, mark the 
appropriate box, provide substantive comments, sign, date, and 
forward to the FOA Staff Chief (2nd review) for review and 
comment. 

INSTRUCTIONS FOR SECTION 17-MANAGEMENT 
REVIEW (2nd) 

2ND REVIEW-The FOA Staff Chief (i .e., FOA Chief of Construction . 
Operations, Engineering, Planning, etc.) shall mark the appropriate 
box, review the completed report, provide substantive comments, sign, 
date, and return to the FOA Safety and Occupational Health Office. 

INSTRUCTIONS FOR SECTION 18-SAFETY AND 
OCCUPATIONAL HEALTH REVIEW 

3RD REVIEW-The FOA Safety and Occupational Health Office shall 
review the completed report, mark the appropriate box, ensure that 
any inadequacies, discrepancies, ate, are rectified by the responsible 
supervisor and management reviewers, provide substantive 
comments, sign, date and forward to the FOA Commander for review, 
comment, and signature. 

INSTRUCTION FOR SECTION 19-COMMANO 
APPROVAL 

4TH REVIEW - The FOA Commander shall (to include the person 
designated Acting Commander in his absence) review the completed 
report, comment if required, sign, date, and forward the report to the 
FOA Safety and Occupational Health Office. Signature authority shall 
not be delegated. 
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~ PARSONS 

PARSONS INFRASTRUCTURE & TECHNOLOGY 

ACCIDENT REPORT FOLLOW-UP 

Employee: ___________ _ Date of injury or illness: ________ _ 

ANALYSIS - What caused the accident. Why did it happen: 

Prirna1y cause: 

Contributing factors: 

PREVENTIVE/CORRECTIVE ACTION - State what will be done to prevent reoccunence. 

Im.mediate action: 

Who is responsible : Completion date(s) : 

Long-tenn action: 

Who is responsible: _________ _ Completion date(s): 

Closed by: ______________________________ _ 

3. Facility Health and Safety Representati ve 

FORM HS0?-03 
K:\HS\MANUALS\CORPH&S\STDFORMS\HS0?-03. W7 

A-14 

Date 

REV? 
AUGUST 1996 
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~ PARSONS 
PARSONS INFRASTRUCTURE & TECHNOLOGY 

RESPIRATOR FIT TEST LOG 

Employee : 

Fit test 
administrator: 

Date of test: -------------

Date of last physical: ________ _ 

RESPIRATOR 

Manufacturer: ___________ _ Model: 

Size: l.D. number: ___________ _ 

TEST RESULTS 

Test protocol 

Pressure fit check: 

positive 

negative 

Test atmosphere: 

Remarks: 

isoamyl acetate 

stannic oxychloride 

FORM HS07-05 
K:\HS\MANUALS\CORPH&S\STDFORMS\HS07-05.W7 

Comfort 

comfortable: 

into lerab le: -------------
needs prescription inse1ts: ______ _ 

fit 

Date of next fit test: 

A-16 

110 fit 

REV 7 
AUGUST 1996 
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PREDRILLING/SUBSURFACE CHECKLIST FOR INTRUSIVE FIELDWORK · 

Site Name: Job Number: --------------------
Site Phone Number: 

Site Address: County: 

Client Proj . Mgr. : Phone: 

Site Manager Contacted Date : ____________ By: 

Site Drawings (yes I no I NA) ____ (please attach) Historical Drawings (yes / no/ NA) 

Third Party Construction/Redevelopment Plans ( Yes/No/NA) 

"'ATTACH SITE FIGURE WITH PROPOSED BORING LOCATIONS 

Subcontractor's (drillers, concrete, etc ... ) 

Subcontractor's Contact Person 

Company _______________________ _ 

Phone 

Meeting I Start Date Time 

1) Health and Safety Signoff Form Completed? (Yes/No) Date 

2) Utility Protection Services (Minimum 48 Hrs. Advance Notice, State Specific Notification Period Supercedes) 

Called: Date Time ------ ------------
Reference# 

Proposed Drilling Locations Premarked for Locating Service. 

3) Private or In-House Utility Locating Service Performed? 

Called : Date Time ------
Name of Locating Service : 

Telephone#/ contact : 

Name of Supplier Locating Technician : 

Type of sensing equipment used : 

Proposed Drilling Locations Premarked 

4) Other Potential Underground Structures 

Name of City Engineer/Utility Representative : 

Telephone#: 

Date Notified 

Cleared: y / N 

Initials -------

y / N 

y I N 

Initials 

y / N 

Maps : y / N 

5) COMPLETED SITE WALKOVER W/ SITE MANAGER/DESIGNEE OR OWNER/TENANT REP. 

Name of Site Manager : 

Name of Property Owner/Tenant Representative : __________ _ 

Cleared: Yes / No 

Building Utility Service Line Connections Identified : 

(Hand sketch on site map w/proposed boring locations and most likely utility trench locations) 

6) Utility lnventorv: 

Depth (ft) 

Utility Name (If Available) Phone Notified - Date 

Above Ground Services 

Electric NA y N 

Telephone NA y / N 

Cable NA y I N 

Overhead Supports NA y / N 

Traffic light cables NA y / N 

P:IPIT\ProjectslSENECAIGENERICIAPPEND. B1Revised _ August2003\Attachmen t1Attachment B- 1 _ drilling.xis 

y / N 

y / N 

y / N 

Marked 

y N 

y / N 

y N 

y / N 

y / N 

Page 1 or 2 



PREDRILLING/SUBSURFACE CHECKLIST FOR INTRUSIVE FIELDWORK 
6) Utility Inventory Continued: 

B elow Ground Services : 

Electric y / N y N 

Telephone y N y I N 

Cable y / N y N 

Gas y N y N 

Water y / N y N 

UST System y I N y I N 

Storm y N y N 

Sanitary y / N y N 

Steam y N y / N 

Pipeline Companies y I N y / N 

y N y N 

y I N y / N 

y / N y N 

7) Site-Specific Emergency Contingency Plan Incorporated in Health & Safety Plan Y/N 

8) Drilling Locations Approved by Client Project Manager Named Above? YIN 

9) Signature of Parsons' Project Mgr. (required to begin fieldwork): 

Name of Project Manager Signature of Project Manager 

Name of Parsons Field Personnel Signature of Field Personnel 

(This document to be included with the site H&S Plan and should be available upon request.) 

ADDITIONAL COMMENTS/ NOTES: 

P:IPIT\Projects\SENECAIGENERICIAPPEND.B\Rev ised_August2003\Attachment\Attachment B- 1_drilling.xls Page 2 of 2 
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SEN ECA GENERJC RJ/ FS WORKPLAN 

Topics Covered: 

Site-Specific Training 
Non-Intrusive/Mobilization 
Seneca Army Depot Activity 

Romulus, New York 

Personnel responsible for health and safety 
• - Site Safety&Health Officer 
• - CEHNC On Site Safety 
• - USA SUXOS (for sites with UXO hazards) 
• - RSO 
• - Project Manager 
• - Site Manager 

Heat Injuries 
• Heat Stress 
• Exhaustion 

• Stroke 

Slips, trips, falls 
• Animal Burrows 
• Steep Inclines 

• Partially buried fencing/barbed wire 

• Muddy/Wet Surfaces 

Health and safety procedures 
Safe work practices 

• Equipment Spotters 
• Recognized hand signals 

Engineering controls 
Emergency procedures/Rally Point 

• Emergency Signal (3-Ssec blasts) 
• Rally Point (Site Compound) 

Biological Hazards 
• Poison Ivy/Oak/Sumac 
• Snakes (Rattlers) 
• Bees/Wasps 

Radios/GPS 
• Channel Frequency (USA Environmental) 
• GPS (loaded with proper Sectors) 
• Communications Checks (Twice all site elements) 

Vehicle/Heavy Equip traffic 
• Use of Seat Belts 
• Sound Horn prior to backing vehicles without warning device 
• Vehicle speeds on the roads 

MSDS Logs/Records 
• Located at Operations 

PARSONS 

P:\P IT\Projec ts\SENECA \GENE RJC\A PPEN D. B\Rcvised _Augusl2003\tcx t\A uachrnent I .doc 

FINAL REPORT 

Completed / Initials 

September 2003 



SENECA GENERJC RI/FS WORKPLAN 

Topics Covered: 

Personnel Protective Equipment 
• Safety Glasses 

• Leather Work Gloves 

• First Aid Kit (per vehicle) 

• Fire Extinguisher (per vehicle) 

• Maps and Grid Sheets 

• Remote Operations/First Aid Handout 

Hospital/Routes 
• All Site Related Injuries 

Team will transport to closest Medical Facility 
• List those facilities/phone numbers/provide maps 

o After Hours - Site personnel will go to XXXX 
Today's operations (-Site Manager's) 

SHSO's Signature/Date 

PARSONS 

P:\p JT\Projec ts\S EN ECA \GEN ER IC\A PP EN D.B\Revised _ August2003\tcx t\A ttachrncnt I .doc 
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SENECA GENER.IC R.I/FS WORKPLAN FINAL REPORT 

Site Specific Training Form 

Instructions: This form is to be completed by each person to work on the subject 
project work site and returned to the safety manager. 

I have attended and been briefed on the Site Specific Training for the following 
project: 

Site Location: Seneca Army Depot, Romulus, New York 

Contract Number: 

Print Name:----------------

Company: 

Signature: 

Date: 

Return to: 

On Site Health and Safety Officer 

PARSONS 

P:\P IT\Projec ts\S ENECA \GEN ERIC\A PP EN D.13\Revised _August2003\tcxt\A ttachment I .doc 

September 2003 
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POISON IVY/POISON OAK/POISON SUMAC 

Poison Oak Poison Sumac 



24-36", up to 53" 

SNAKES 

Copperhead 

Closeup of head 

The copperhead is a venomous snake with a 
broad triangular head, vertically elliptical pupils 
and a heat sensitive pit between each eye and 
nostril. The body is pinkish to grayish brown 
with brown or reddish-brown crossbands that are 
narrow on the back and widest on the sides. 
Small dark spots commonly occur between 
crossbands on the back. The unpattemed head is 
dull orange, copper or rusty-red. Body scales are 
keeled and the belly is pink or light brown with 
dark blotches along the sides. When young, a 
copperhead has a yellow-tipped tail. 



SNAKES 

Timber Rattlesnake 

36-60", up to 74" 

Closeup of head 

Head and body are 
pinkish-gray to 
yellowish-brown with a 
pattern of dark bands on 
the back and a grayish­
white belly. The tail is 
black with a rattle. 



SNAKES 

Eastern Diamondback Rattlesnake 

33-72", up to 96" 

The snake has a large head and a bulky body. It has a row of large dark 
diamonds with brown centers and cream borders down its back. The ground 
color of the body ranges from olive, to brown, to almost black. The tai l is 
usually a different shade, brownish or gray, and banded with dark rings. At the 
end of the tail is a well-developed rattle. The head has a light bordered dark 
stripe running diagonally through the eye. The pupil is vertical (catl ike). There 
is a large pit between the nostri l and eye. The young are similar to the adults 
in color pattern. The tip of the tail of a newborn diamondback ends in a 
button, which is the first segment of the future rattle. Male and female 
rattlesnakes look alike. 



SPIDERS 

Brown Recluse 
0.25-1.0" 

Black Widow 
0. 12-0. 75" 



TICKS 

Larvae 

Female Deer Tick with Dime for Size 
Comparison 

Deer Tick Nymp h with lDime for Size 
Comparison 
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APPENDIX E 
RADIATION PROTECTION 

E. 1 OBJECTIVE 
Radioactive materi a l is typically not present at most work sites. However, radioactive 

materi a ls may be encountered in drums, lab packs, and buried in landfill s found as either solids 
or liquids. Departments of Energy (DOE) and Defense sites should be particularly suspect of 
having ionizing radiation hazards. A lso sites which have , or once had Atomic Energy Conuni s­
sion (AEC) or Nuclear Regulatory Commi ss ion (NRC) licenses may contain sources of ionizing 
radiation haza rds. This appendix provides personnel with an understanding of the types of 
ioni zing radiation and the hazards they pose. Methods for detection of ionizing radiation wi ll be 
discussed in add ition to procedures that should be utili zed for protection against a radioactive 
hazard. This appendix w ill also provide guidance on the location and content of the applicable 
regulatory requirements. 

Sites regulated by the NRC are typ ica lly regulated under IO CFR part 20 and any applicab le 
li cense requirements (typ ica lly issued by the NRC under l O CFR part 5 1 or IO CFR part 70). 
However, many s tates are agreement states and have taken over the regulatory responsibility 
from the N RC. These states have the ir own spec ifi c regulations, whi ch will be similar to 10 CFR 
part 20. DOE site regulations may include 10 CFR part 835 , 10 CFR part 83 4 (when issued) , the 
DOE Radiological Control Manua l (U.S. DOE, 1992), DOE Order 5480. 11 , and DOE Order 
5400.5. OSHA has adopted the NRC regul ato ry limits for workers in 29 CF R part 19 10.96. 
N lOSH's "Occupationa l Safety and Hea lth Guidance Manual for Haza rdou s Waste Site Activi­
ti es" (NIOSH, 1985) pro vides guidance fo r impl ementation of radio logica l control s at haza rdous 
was te sites regulated under 29 C FR part 19 10.1 20. Fina lly, state regulations estab li sh the 
requirements for X-ray machines , acce lera tors, and naturally occurring radioactive materi a l 
(NORM) (Rogers, 1994). EPA under the C lean Air Act has es tabli shed limits for release of 
radioacti ve material to the air in 40 CFR 61 which ctmently includes uranium mines, phosphorus 
plants , NRC facilities, and DOE faci lities. The EPA establishes drinking water and surface water 
radionuclide limits in the C lean Water Act implementation ( 40 CFR part 141) and the app licable 
National Pollution Discharge Eliminat ion System (NP DES) permit, if applicab le. 

E.2 TYPES OF IONIZING RADIATION 
When particulate or electromagnetic radiatio n has an energy greater than about 30 electron 

vo lts (eV) it is ab le to strip an electron from a molecule in the process of ionization. Injury to 
living matter by ionizing radiation is a result of the transfer of energy to molecules in the region 
through which the rad iation pa sses . These large energy transfers can eas il y break strong chemica l 
bonds . For exampl e, the energy assoc iated with a C=C bond common ly found in the body is 4.9 
eV. The ability to ca use di sruption of molecul ar structure can affect the nom1al functioning of a 
ce ll resulting in cell injury o r dea th . 

E-1 
K•\HS\MANUALS\CORPH &S\APP-E REV 7 
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Radi oact ive decay results primarily in fi ve different types of ionizing radiation: alpha partic le, 
beta parti cle, gamma ray , X-ray, and neutro n. Alpha, beta, X-ray, and gamma radiati on are the 
mos t frequently encountered at sites. Types of radi ation are di stingui shed by phys ica l 
characte ri stics such as mass , electrica l charge, and path length of range. X-ray and gamma 
radi ation are s imply photon radiation (i. e., X-ray typica lly has lower energies) and the only 
difference is that the X- ra y originates in the electro n c loud outside the nuc leus of the atom and 
gamma radi ation orig inates within the nuc leus. For purposes of rad iation pro tection, X-rays and 
gamma radiation are the same and only gamma radiation w ill be addressed throughout the 
balance of thi s appendix. 

E.2.1 Alpha Particle 

The a lpha parti cle is an energetic helium nuc leus consisting of two protons and two neutrons. 
Compared to a beta parti c le (see be low) it is 7,3 00 times heavier and has double the charge. 
Alpha partic les are commonly emitted in the radioacti ve decay of heavy nuc le i, those that have 
an atomic number grea ter than 83 . Alpha particles have characteristic specific energies based on 
the radionuclide emitting the alpha particle. Examp les of naturally occurring alpha emitters a re 
ura nium, thorium, radium, and polonium. Man-made alpha emitters such as plutonium may be 
present at some Depaiiment of Energy (DOE) and Department of Defense (DOD) sites. Older 
medi ca l fac ilities may have used radium-226. Current research fac ilities and medica l fac ilities 
may use Ra-226 or Am-24 1. Many of the radionuclides assoc iated with natu ra l occutTing 
radi oacti ve materi als (NORM) are also alpha emitters (e.g. , Th-232, U-238, Ra-226, and T h-
23 0). 

Alpha parti c les emi tted by these nuc lei possess kinetic energy levels ra nging from 4 MeV to 
9 MeV . Alpha parti c les are released at ve loc ities much less than the ve locity fo r a beta pa rti cle 
which is re leased from the nucle i at speeds approaching that of light. Beca use of the ir slower 
speeds, alph a pat1icles spend more time than beta partic les res iding in the vic ini ty of the a toms 
they pass and exert much greater effect on o rbi ta l elec tro ns and the charge pa1i ic les in the 
nuc leus of the atoms. T he effect on o rbital electrons is increased more beca use the alpha pa rticle 
has a +2 charge, twice that o f a be ta par ti c le. As a result, of these effec ts the alpha parti cles 
imp art energy to the medium a long their path at a much higher ra te than a beta parti c le. 

A lpha partic les have had the reputation fo r be ing especially dangerous . They are the main 
source of energy from radium and thorium iso topes whi ch produced bone cancer in pe rsons 
pain ting radio luminescent dials, and from radon gas assoc iated with lung cancer in miners. 
However, alpha particles have a ve ry short range and cannot penetrate thro ugh the epide rmis 
layer of the skin and thus does not constitute an external hazard . Damage occurs only when 
a lpha-emitting radionuclides are inj ected (e.g., ente r the body through a cut), ingested, or inha led 
and the patii c les are consequently emitted inm1edi ate ly adj acent to or inside li ving tissue. They 
are of more concern within the body since the large mass and charge resul ting in depos ition of 
most of their energy in a very localized area. 

lc:.2.2 Beta Particle 

Carbon- 14, stro ntium-90, sulfur-35, phosphorus-32, and tritium a re a few of the mos t common 
beta emitting radi o isotopes used in research and medica l fac iliti es . For a medi cal fac ili ty the beta 
emitting radi onuclides might also include sodium-22, iodine- 13 I , tin - I I 3, and go ld- I 95 . Many of 
the DOE fac ilities (e.g., Hanfo rd , Savannah River, Oak Ridge) have a wide asso rtment of beta 
emitters with the highest acti vity normal ly assoc iated with strontium . T here are a s igni fica nt 
number of beta emi tte rs assoc iated w ith NORM radioactivity. 

E-2 
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Beta particles are high speed electrons which a re emitted by nuclei of atoms as a resul t of 
energy re leased in a radioactive decay process invo lving the tra nsformation of a neutron to a 
proton. Beta parti cles are emi tted from the nucleus with a characteri sti c spectrum of energies. 
The average energy of the beta partic le is about two-third of the maximum kineti c energy tha t the 
parent radionuclide could emit. As a result of the tra nsfo rmation, the maximum energies for beta 
parti cles range from 0.01 8 MeV fo r tritium to 2.24 MeV fo r strontium-90. The electron emitted 
as a res ult of the nuclear decay has a charge of -1 and a range in air from 0.02 to 29 fee t. (The 
beta particles do not penetrate beyond their maximum ra nge .) The ranges of beta pattic les te ll s a 
lot about the hazards of the va rious radionuclides as external sources of radiation. T ritium is 
stopped by only 5 mm of air. These parti cles cannot penetrate the epidermis o f the skin . T ritium 
can produce injury only when it is ingested or inha led. In co ntrast, phosphorus-32 emits a highly 
energetic particle which can penetra te as much as 8 mm into the body. However, the greates t 
concern is the absorption (typica lly associated with tritium), inj ection, ingestion, or inhalation of 
beta emitters. 

E.2.3 Gamma Ray 

Gamma radiation is assoc iated with most radioac tive decays and may be fo und anywhere 
radioacti ve material may have been present. When radioactive decay results in the emi ss ion of a 
particle from the nucleus the nucleus is left in an excited state. The excited nucleus re leases the 
excess energy as gamma rays (photons or wave packets of electromagnetic radiation) until the 
ground state of the nucleus is obtained . Sometimes th e energy is emitted in a single jump; o ther 
times it is emitted in a series of jumps. The number and energy of gamma rays emi tted fo llowing 
particle ernjss ion is characte ri stic of a given radionuclide. Gamma rays have energies from a few 
thousand e lectron vo lts to several million electro n vo lts . Unli ke beta pa rti c les, whi ch slow as 
they lose energy and fina lly become attached to atoms, gamma rays of a ll energies travel at the 
speed of li ght and only lose energy th ro ugh chance enc0t:111 te rs that resul t in the ejec ti on of 
elec trons from atoms or thro ugh interactions with the nu cleus. There is no ra nge assoc iated with 
gamma radiation ra ther there is an exponential decrease in the fl ux characteri stic of the energy of 
the radiation and the material it passes through. Gamma rays are a major so urce of indirec t 
ionization. A gamma ray can libera te an electron fro m an atom which will proceed to ionize in a 
manner similar to the beta pa rti cle. T hus, gamma rays libera te direct ioniz ing parti c les deep 
within the medium, much deeper than the direct ionizing partic les could reach from the outside. 

E.2.4 Neutrons 

Neutrons are simply free neutrons, ej ected from a nucleus. Neutrons are characterized by their 
energy (e.g., thern1al neutrons, fast neutrons). Neutron radiation can activate or change the nature 
of matter when they are absorbed. In some cases the material that absorbs a neutron may become 
radioactive. Neutron s primaril y react w ith materi a l by transfe rring energy (typ ica lly resulting in 
the release of electrons and x-rays) by colli sion with matter. Like alpha particles they may 
deposit significant amounts of loca lized energy but unlike alpha particles they easily penetrate 
the body. N eutron emiss ion is normally associated with the fi ss ion (e.g., plutonium, uranium) 
process a lthough they can be generated in accelerators and certain types of nuclear interactions 
(e.g., the plutonium beryllium source within an alpha particle interacts with the bery llium 
nucleus to generate neutrons). Radio logica l protection and contro ls assoc iated with neutrons are 
not addressed further in this di scuss ion since situa tions where they would be generated are very 
speciali zed and such proj ects must be under the direct supervision of a Health Phys ic ist. 
Speciali zed tra ining would be prov ided to the personne l invo lved. 
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E.3 UNITS RELATED TO RAD/A TION 
When addressing radiation specific units are used. These units address the quanti ty of 

radiation emitting material (i.e., radioactivity) and the dose or dose rate to an individual from a 
flu x of radiation entering the body. These units a re summari zed in table E- 1. Note, the common 
and the equiva lent standard international (SI) units are both given. (If SI units are li sted outside 
of thi s table they w ill be given in parenthes is after the units commonly used in the U.S.) 

The units of radiation are commonly used in conjunction with prefixes to indicate the power 
of ten to which these number shou ld be multipli ed . Some common prefixes used with 
radiological units are summari zed in ta bl e E-2 : 

Common 
Value Unit 

Radioactivity C urie (Ci) 

Dose rad 

Dose rem 
Equi va lent 

Body Burde n Annual Limit 
oflntake 
(ALI) 

Allowed Deri ved Air 
Airborne Concentratio 
Concen- n (DAC) 
trations 

K:\HS\MANUALS\CORPH&S\APP-E 

Table E- 1 
Rad io log ic al l lnits 

Equivalent 
SI Unit Basic Unit 

3.7 X 10 10 3.7 X 10 10 

Becquerels Disintegra tions/ 
(Bq) sec 

0.0 1 Gray I 00 ergs/gram of 
(Gy) ti ssue 

0.01 S ievert Dose that does the 
(Sv) dam age in ti ssue 

equi va lent to one rad 
of gamma radiation 

ALI µ C i (X 3.7 X 104 Bq) 

DAC µ C i/ml (X 1.3 X 
10 14 Bq/m 3) 

E-4 

Description 

The amount of a material 
that emits 3.7 X 10 10 

Disintegrations /sec 

The radiation flu x that 
depos its 100 ergs of 
energy in one gram of 
ti ssue 

M easure of potential 
damage done to ti ssue. 

The amount of radioac-
ti vity in the body to pro-
duce the annual dose limit 
specified in Tabl e E-..:J. . 

The radioactivity con-
centration in the air that 
will result in inha lation of 
one ALI by Standard Man 
(see ICRP 23). 
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Table 1::-2 
C ommon Radio logical Units Prefixes 

Pre fi x M ultiplier Examp le 

rn (mi lli) X 10-3 mrem or mrad 

µ (micro) X 10-6 µC i, µrad /hr 

n (nano) X 10-9 nC i 

p (p ico) X 10-12 pC i 

Radiation dose is measured in rads (grays); however, the biological impact of thi s dose is 
dependent on the type of radiation. The unit rem (seivert) conects dose in rads to reflect the 
biologica l detriment of the radiation. The re lationship between rad and rem is: 

Dose Equiva lent (rem) = WR * Absorbed Dose (rad) 

where the value of WR is shown in tab le E-3 (see ICRP, 1978 and ICRP, 1987). For purposes 
of rad iation protection roentgen (R) is assumed to be essentially equi va lent to rad for gamma and 
x-rays. 

R 

1 

I 

20 

10a 

,oa 

2a 

Table E-3 
Radiation \Vcighting Facto rs 

Type 

Gamma and X-ray 

Beta 

Alpha 

Neutrons of Unknown Energy 

High-energy Neutrons 

Thermal Neutrons 

3 
If the specific energy distribut ion is known see 10 CFR 20. I 004 or l 0 CFR 835.2. 

E.4 EFFECTS OF RAD/A TION 
The effects of radiation are largely based on the ionization that occurs when the energy of the 
radiation is absorbed in matter. The different types of radiation show different degrees of 
absorption which is biologica lly significant. A lpha particl es are heavy, slow moving, and expend 
their energy over a sho11 di stance. Alpha partic les therefore show a high linear energy transfer 
(i.e ., a large number of ionization per unit length). Gamma rays have a low specific ionization 
(i.e., ionization is sp read out over a long path requ ired for complete adsorption). Beta part ic les 
are in termediate. 

Only a fra cti on of the gamma ray's initia l energy will di ss ipate as it pa sses through the body. 
The energy di ss ipated is the absorbed close de live red to the body or portion of the body. 
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Beta emitters may be exte rn al or internal hazards. Many beta emjtters will penetrate the outer 
tissue. There is a ri sk of skin malignancies (carcinogenesis) associated w ith the external exposure 
to beta radiat ion. Exposure to beta particles at levels well above the a llowed limit may resul t in 
damage to the lens of the eye (e .g., cataracts). The external effects of ex tremely high doses (i.e. , 
we ll beyond the doses likely to occur in common Parsons l&T act ivities) have been radiation 
burns. Internally, beta parti cles are a lso a haza rd. Alpha partic les, as mentioned ea rlier, are not an 
external concern but they are a considerable internal haza rd. 

Beta or alpha particles that enter the body tend to locali ze in different organs . For examp le, 
strontium and calcium typica lly deposits in the bones, iron in the red blood cell s, and iod ine in 
the thyroid. lt is important to recognize that the deposition pattern for a radionuc lide is dependent 
on various other factors such as the pathway of entry , chem ica l form, and particle size. This 
means that the radioactive dose is concentrating its effects on a relati ve ly sma ll area. It should 
also be understood that certa in organs of the body are more radiosensitive than others. The lining 
of the bronchi is the primary site of many lung cancers attribu ted to inhaling radioactive material. 
The more rapidly the cells are reproducing the higher the probability of radiation damage to the 
ce ll that significantly affects cell behavior (i.e. , ce ll dea th , mutation, carcinogenesis) . In general , 
a cell in the process of division (1nitosis) is highly rad iosens itive. Therefore , a person is more 
sensitive to radiation during the growing years than as an adult. The most rad iosensitive period 
for human is in the feta l stage, particularly the first few weeks of li fe. 

T he radiation dose parameter total effective dose equivalent (TEDE) (ICRP, 1978 and ICRP , 
1987) is the sum of the in terna l and externa l doses . The TEDE contains weighting factors (see 
tnb le E. 3 ) fo r internal organ doses to refl ect the impact of the radiation on the organ and the 
impact of any damage to the organ of reference man (ICRP, 1975). T he TEDE also calcu lates th e 
doses that will be rece ived by th e body for the next 50 yea rs from th e rad ionuc lides remaining in 
the body ( i.e. , material not removed by the natural exchange of chemj ca ls in the body) and 
inc ludes thi s in the va lue for the TEDE fo r the yea r of intake. Th us the TEDE is a measure of the 
effect ive (current and future) detriment to the body of radi ation received and any intake of 
rad ioactive materi al. The TEDE is spec ified in the units of sieverts and is assumed to be 
proporti ona l to ri sk. 

EA.I Ch ronic and Low Dose Ex posures 

The primary effec ts of radiati on at levels li ke ly to be encountered by Parson s I&T pe rso nnel 
are: 

I. The potentia l of an increase in the probability of the occurrence of certain types of 
cancers. The National Academy of Sciences es timates that the risk from radiation is less 
than 0.0000008 (i.e., 2 to 8 X 10-

7 
cancers/Jmem) (see BElR, 1988; BEIR, 1990; United 

Nations Scientific Conunittee on the Effects of Atomic Radiation , 1988). Thi s presumes 
that there are twice as many cancers as cancer fatal ities (National Cancer Institute , 
1989) . 

2. The potential for an increase in the genetic mutation rate. The National Academy of 
Sciences estimates that the increase in the rate of significant genetic disease in the first 
generation is less than 0.00000004 for males and 0.00000002 for females (i.e., 4 to 2 X 
10-

8 
mutations/Jm em) (see BEIR, 1988 , United Na tions Scientific Committee on the 

Effects of Atomic Radiation, 1988). 

Tn addition to the effects di scussed above seri ous effec ts occur at dose orde rs of magnitude 
above the lega l limit. Currently such doses do not appear feasib le, even in acc ident co nditions, 
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for activities conducted by Parsons I&T. Such doses would normally be assoc iated with large 
rad iotherapy sources, large X-ray or acce lera tor devices, DOE fac ili ties handling high level 
waste , large industria l X- ray sources, reactors, or unplanned critica lities (i.e., situations w here 
the neutron production rate exceeds the neutron absorp ti on and loss rate) in a weapons or reac tor 
fac ili ty. Doses are typ ica lly expressed in rem or mrem (0.00 I rem) when address ing impacts. 

Dose-equiva lent limi ts for contro lling occupat ional exposure to ionizing radiation have been 
es tablished by the Nucl ear Regulatory Commiss ion (NRC) in 10 CFR part 20 and the 
Department of Energy (DOE) in 10 CFR part 835 (and evenh1a lly in 10 CFR part 834 when 
issued). OSHA adopted the NRC standards in 29 CFR Patt 1910.96. 

Both DOE and NRC emphas ize that do se-equivalent (ICRP, 1978) in their rad iation limits. 
These limits are upper bounds and every effort must be made to keep exposures below these 
limits and avo id unnecessary radiation exposure. This principle is strongly emphas ized (i.e., 
mandated) in federa l regulations as the As Low As is Reasonably Achievable (ALARA) 
philosophy. 

Exposure standards fa ll into several categories: occupational exposures, occasional exposures, 
prenatal exposures, emergency exposures, and nonoccupational exposures. These standards and 
Parsons I&T control and actions level are summarized in tab le E-4. The limits specified for 
rad iation worker are only app licab le if the minimum trai nin g and qualification requirements 
es tab lished in DOE or NRC regulations, orders, notices, and guidance are met by the worker. 
Haza rdous was te site workers or training programs established by Parsons l&T or other 
organizations that do not meet these criteria do not qu alify a worker as a rad iation worker. Thus, 
hazardous waste site workers that have not received the DOE, NRC, or equivalent rad iation 
worker training sha ll not be exposed to radiation leve ls above the public exposure limi t specifi ed 
in tab le E.4. 

Occupationa l radi ation exposure standards are presented in table E.4. Occupational exposure 
to ionizing rad iation is that resulting from military or c ivi li an activities that directl y support the 
use of radioactive mate ri a l or equipment capab le of producing ionizing rad iation. An 
occupationall y exposed indiv idual is one whose work is performed in a radiation or controlled 
area who might be exposed to more than 5 percent of the limits given in tab le E.4. 

E.4.2 Acute and l-lig h Do ·e Exposu res 

This discuss ion will address acute high dose exposures, since the data in the U.S. and western 
Europe does not include any significant amount of expe1;ence in chronic high dose exposures, 
except in an imal experiments. The experience in eastern Europe indi cates that clu-onic high dose 
rate exposures produce impacts similar to acute exposure impacts on the bl ood and inrnmne 
system. Note, all the chronic effects addressed previously are a lso assoc iated with acute effects 
and appear linearl y prop01tional to close. T he feta l impacts are similar to those discussed for 
chronic exposure except the level of impact is much greater. Table E .5 summarizes the potential 
effects of an acute w hole-body exposure in relation to dose, and tab le E.6 shows the effect of 
partial body i1Tad iation in se lected organs. Note, these va lues relate to the impact of expos ure 
with no medica l interventi on and are highly va riab le based on the radiosens itivity of the 
individual receiving the exposures and the presence of non-radiological trauma (i. e., non­
radio logica l trauma typica lly increases the radiosens itivity of an organism). W hole-body 
irradiations have more impac t than partial body exposures. The acute exposure leve ls in tables 
E.5 and E.6 should never be reached based on the proj ected normal and accident conditi ons 
assoc iated with current Parsons [&T acti viti es. [f Parson's acti vities do expand to inc lude 
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Organ 

NRC 

Whole Body 5 rem/yr--TEDE 

Dose Limits 1 

Table E-4 
Do~e Limits 

DOE 

Radiation Worker 

5 rem/yr--TEDE 

Organ or Tissue ( except 50 rem/yr --DDE+CEDE 50 rem/yr --DDE+CEDE 
lens of the eye) 

Lens of the Eye 15 rem/yr--Annual I 5 rem/ yr--Annual 

Skin and Extremities 50 rem/yr--SDE 50 rem/yr--SDE 

Soluble uranium uptake 10 mg/week NA 

Internal Contributions to 2000 DAC hours of NA 
TEDE must be potential exposure or 
determined 10% of the ALI is 

credible 

E-8 
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Parsons I&T Administrative Contro ls I where the 
applicab le regulatory authority is: 

NRC 

2.5 rem/yr--TEDE 

25 rem/yr --DDE+CEDE 

7.5 rem/yr--Annual 

25 rem/yr--SDE 

NA 

2000 DAC hours of 
potential exposure or 
10% of the ALI is 
credible 

DOE 

2.5 rem/yr--TEDE 

25 rem/yr --DDE+CEDE 

7.5 rem/yr--Annual 

25 rem/yr--SDE 

NA 

2000 DAC hours of 
potential exposure or 
10% of the ALI is 
credible 
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Table E-4 (Continu ed) 
Dose Limits 

Organ Dose Limits 1 

NRC DOE 

Radiation Worker 

External Dosimetry Potential Exposures Potential Exposure 
Required exceed I 0% of the limit . >0. 1 rem/yr TEDE, 

or work may occur in 
>5 rem/yr SDE, High Radiation Areas or 

. 
Very High Radiation . > l .5 rem/yr to the lens 

Areas of the eye, 

. 5 rem/yr DDE to any 
organ, 

. or a dec lared pregnant 
worker > I 0% of the 
limit, 

. fo r minors or member of 
the pub! ic >50% of the 
limit , 

. fo r individual who enter 
High or Very High 
Radiation Areas 

E-9 
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Parsons ES Administrative Controls 1 

where the applicable regulatory authority is: 

NRC DOE 

Potential Exposure Potential Exposure . >0.1 rem/yr TEDE, 

. >2.5 rem/yr SDE, 

. > 0.75 rem/yr to the 
lens of the eye, 

. 2.5 rem/ yr DDE to 
any organ, 

. or a declared 
pregnant worker >5% 
of the limit, 

. for minors or member 
of the public >25 % of 
the limit, 

. for individual who 
enter High or Very 
High Radiation Areas 

. 

. 

. 

. 

. 

. 

. 

>0.1 rem/yr TEDE, 

>2.5 rem/yr SDE, 

> 0.75 rem/yr to the 
lens of the eye, 

2.5 rem/yr DDE to 
any organ, 

or a declared 
pregnan t worker 
>5% of the limit, 

fo r minors or 
member of the public 
>25 % of the limi t, 

for individual who 
enter High or Very 
High Radiation 
Areas 
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Organ 

Internal Dosimetry 
Required 

Non-Un ifo rn1 Exposure 
of the skin 

Planned Special 
Exposure Limit3 
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Tabk E--1 (Continued) 
Dose Limits 

Dose Limits 1 

NRC DOE 

Radiation Worker 

Potential Internal If the air co ncentra tion data 
Exposures exceed l 0% does not provide the 
of the limit for adu lts or required accuracy . 
0.05 rem/yr for minors 
and declared pregnant 
women 

See NRC guidance. Assessment, addition to th e 
SDE, and inclusion in 
record s is not required if 
<2% of the dose limit. Need 
not be added to the if the 
area of contamination is less 
than l O cm2 . Calculate as 
described in l O CFR part 
835.205 . 

25 rem/career-past 25 rem/career-past 
exposures in excess of exposures in excess of the 
the limits--TEDE limits--TEDE 

E- 10 

Parsons ES Administrative Controls 1 

where the applicable regulatory authority is: 

NRC 

Potential Internal 
Exposures exceed I 0% of 
the limit for adu lts or 
0.05 rem/yr for minors 
and declared pregnant 
women 

Assessment, addition to 
the SDE, and inclusion in 
records is not required if 
<2% of the dose limit. 
Need not be added to the 
SDE if the area of 
contamination is less than 
l O cm2 . Calculate as 
described in IO CFR part 
835.205. 

25 rem/career-past 
exposures in excess of 
the limits--TEDE 

DOE 

If the air concentration 
data does not provide the 
required accuracy. 

Assessment, addition to 
the SDE, and inclusion in 
records is not required if 
<2% of the dose limit. 
Need not be added to the 
SDE if the area of 
contamination is less 
than l O cm2 . Calculate 
as described in 10 CFR 
part 835.205 . 

25 rem/career-pas t 
exposures in excess of 
the limits--TEDE 
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Organ 

Whole Body4 

Whole Body 

Who le Body2 

Whole Body 

Whole Body to an 
indi vidual member of 
the public3 
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Table E-4 (Cont inued) 
Do-.c Limits 

Dose Li mi ts 1 

NRC DOE 

Embryo/Fetus 

0.5 rem/ gestation period- 0.5 rem/gestation 
-DDEM+ 
TEDEF+DFFRM 

Parsons I&T Administrative .Controls 1 

where the appl icable regulatory authority is: 

NRC DOE 

0.25 rem/gestation 0.25 rem/gestation 

Non-Radiation Workers At Regulated Facilities or Areas 

See Public Exposure 0. 1 rem/yr TEDE 

Public Exposure 

0.1 rem/yr TEDE 0. 1 rern/yrTEDE 

0.002 rem/hr NA 

0.5 rem/yr TEDE NA 

E-11 

0.05 rem/yr TEDE 

0.05 rem/yr TEDE 

0.001 rem/hr 

NA 

0.05 rem/yr TEDE 

0.05 rem/yr TEDE 

0.001 rem/hr 

NA 
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Organ 

Action Leve l requiring 
suppo11 of a Health 
Phys icist or a fonnalized 
Health Physics Program 

Action Leve l requiring 
Health Physics Suppo11 
Under 29 CFR part 
1910.120 (e.g., 
Occupational Safety and 
Health Gu idance manual 
for Hazardous Waste 
Site Activ iti es) 
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Table E-4 (Continued) 
Dose Limits 

Dose Limits 1 

NRC DOE 

Specified in the If the co ntract is covered by 
applicable I icensing 10 CFR pan 835 or if 
requirements (e.g., 10 specified in the contract. 
CFR part 5 1 for 
byproduct material and 
l O CFR part 70 for 
special nuclear material ) 

At hazardous waste At hazardous waste sites : 
sites: . >2 mrem/hr above . >2 mrem/hr above background obtain 

background obtain health physicist's 
health physicist's assessment before 
assessment before continu ing. 
continuing. 

E- 12 

Parsons l&T Administrative Controls 1 

where the applicable regulatory authority is: 

NRC 

Specified in the 
app licable licensing 
requirements ( e.g ., I 0 
CFR part 51 for 
byproduct material and 
10 CFR part 70 for 
special nuclear material ) 

At hazardous waste sites : 

. > I rnrem/hr above 
background obtain 
health physicist's 
assessment before 
continu ing. 

DOE 

If the contract is covered 
by 10 CFR part 835 or if 
specified in the contract. 

At hazardous waste sites: 

. > 1 mrem/hr abo ve 
background obtain 
health physicist's 
assessment before 
continuing. 
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Organ 

Action Level for NORM 
contamination only 

Notes : 

Table E-4 (Cont inued) 
Do,;e Limits 

Dose Limits 1 

NRC 

Established by the 
applicable state . If at a 
licensed facility may be 
controlled consistent 
with the applicable 
facility license. 

DOE 

Not addressed as separate 
issue. 

Parsons I&T Administrative Controls 1 

where the applicable regulatory authority is : 

NRC 

Further action required if 
the dose rate from the 
item exceed 50 µrad/hr 
(i.e., consult a health 
physicist for further 
actions). 

DOE 

Further action required if 
the dose rate from the 
item exceed 50 µrad/hr 
(i.e. , consult a hea lth 
physicist for further 
actions ). 

1 TEDE is Total Effective Dose Equivalent. DDE is deep dose equivalent. CEDE is committed dose equivalent. SDE is shallow dose 
equivalent. DDEM is deep dose equivalent of the mother. TEDEF is TEDE of the embryo/fetus. DFFRM is TEDE to the embryo/fetus from 
the radionuclides in the mother. 

2 Does not include dose from radioactive waste disposal in the sanitary sewer. 

3 Requires justification of need and authorization from the regulatory authority. 

4 Applicable to declared pregnant workers only . 
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situations where such exposures could occur thi s activ ity and its impli ca tion s w ill be di scussed in 
deta il in the appli cab le site/project hea lth and safety plan . 

E.4.3 Contam ination 

Contamination is not a type of rad iation but an unders tanding of thi s te rm is essential in 
address ing radio logica l protection. Unless neutrons are present, exposure to rad iation does not 
make personnel , the enviro nment, or equipment radioactive. However, the source of rad iation can 
be attached to personnel or equipment or be released to the environment. In other words they 
would be contaminated. Contamination is rad ioactive material in a location where it is not 
wanted. Radioactive contamination on personnel, equipment, or the environment it may be 
present as: 

part icles ( e.g., dust) , 

chemical reacted so it is an integra l part of the o ri ginal materia l, or 

simple material ( e.g., gas or liquid) adhering to the surface of personnel, equipment, or 
portions of the environment. 

Tab le E-5 
Dose Effect Relation s hip for Acute W hole Body Exposure 

Acute Dose 
(DOE) (rad) Synd rome Effects 

0-5 No ne No detectab le c hemi ca l effects. 

5-25 None Detectable levels of c lu·omosome abe rra tion in the blood. No 
o ther detectabl e sho11-te rm affec ts. 

25 -100 Hematopoietic Tra ns ie nt reduc ti on in lymphocytes ; de layed e ffects poss ibl e. 

100-200 Hematopoie ti c Na usea and fa tigue; reducti o n in lymphocytes and neut rop hil s 
w ith de layed recovery; de layed e ffects may shorten li fe 
expectancy in I pe rcent of cases. 

200-300 1-lematopoie tic Na usea and vomiting on firs t day; la tent ma lai se, sore throat, 
diarrhea, and e maciation ; recovery in about 3 month s 

300-800 Hematopo ie ti c Na usea, vomiting, d iarrhea first hours; late nt pe ri od as lo ng as a 
week fo llowed by loss o f appetite, ma la ise , ep il a ti on, hemorrhage, 
infl ammatio n of mouth and throat, and emac ia ti on; some death in 
2 to 6 weeks. Poss ibl e eventual death to 50 pe rcent of indi vidual s . 

500-2000 Gastrointes tinal Loss of appet ite, letharg ic, depressed, nausea vom iting , diarrhea , 
dehydra ti on, and hemoconcentrati on .. Normal fl ood and fluid 
intake depressed and absorpti on through the G I tract reduced. 
Abdomen d iste nded and peristals is is absent, typica lly above I 000 
rads results in death within about I week . 

2000- 100,000 Central Nervous All gastrointest ina l syndrome affects. Disorientation , loss of 
System coordination of muscul ar movement, respiratory di stress, 

convul s ive seizures, coma, and death w ithin 24 hours to a week . 

> 100,000 Mol ecul ar Death Death during o r shortly after irrad iati on. 

Based on: 

• Bas ic Radiation Protec tion Criteria, National Council on Radiation Protection and Measurement , NCRP 39 . 
• Radiation Safety at Supcrfund Sites, U.S.E.P.A. , Office o f Emergency and Remedia l Response, 1983 . 
• Shl eien, Bernard , 1992. The Hea lth Physics and Radi ologica l Health Handbook , Scinta, Inc . 

• Casarelt , Ali son , 1968. Radiation Biology . 
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A cute Dose (rem) 

50 

200 

200 

500 

800 

2,000 

2,500 

2,200 

Based on: 

Table F -6 
Dose E ffec ts R el a ti ons hip fo r Ac u t-e 

Pa rti a l Bod y ir rad iat ion 

Organ 

Testis 

Bone Marrow 

Ovary 

Skin 

Testis 

Liver 

Skin 

Lung 

Effect in Re levant Organs 

Temporary sterility 

Hematopoiesis 

Steri lity, Temporary 
amenorrhea 

Temporary reddening and loss 
of hair 

Permanent sterility 

Hepatitis 

Temporary ulceration and 
pern1anent loss of hair 

Pneumonitis, fibros is 

. Bas ic Radiation Protection Cri teria, National Counc il on Radiation Protection and 
M easurement, NCRP 39. 

. Rad iation Safety at Superfund Sites, U.S.E.P.A. , Office of Emergency and Remedial 
Response, 1983. 

. Sh leien, Bernard , 1992. The Hea lth Phys ics and Radiolog ica l Hea lth Handbook, Sc inta , Inc . 

. Casarett, A lison , 1968. Radiation Bio logy . 

Regulatory agencies have establ ished contamination limits for the uncontrolled release (i.e. , 
public access) of items, persons , and areas. Th e release limits are based on assurance of 
compliance with 

The applicable dose limits discussed previously 

Implementation of ALARA 

The Clean Air Act 

The Clean Water Act 

Other app licable regulations and guidance 

These contamjnation limits are summarized in tabl e C.7. Fixed (versus removable) 
contamination refers to activity that cannot be removed by sw iping the surface with absorbent 
cloth or paper (as will be d iscussed later) is does not mean mate ri al th at cannot be removed by 
other means. If personnel exceed these limits effo11s sha ll be made to decontaminate them, if 
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Table E-7 
Con tamination (Airborne, Liquid-borne, and Surface) Level Limits I 

Activity Type NRC Criteri a 

Removable Total Removable 

Personnel Release Limits 

Beta, Gamma and X-ray Emitters ANCDLA ANCDLA ANCDLA 

Alpha Emitters ANCDLA ANCDLA ANCDLA 

Uncontro ll ed Release of Liquids 

Water re lease to a Sanitary Sewer NA Monthly Average NA 
Concentrations fro m 
l O CFR 20 Appendix 
A Table 3 

Liquid Effluent NA Monthly Average NA 
Concentrations from 
l O CFR 20 Appendix 
A Table l 
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DOE Criteria 

. 

. . 

Total 

ANCDLA 

ANCDLA 

5 Ci/yr a lpha emitters; 
l Ci/yr C- 14; 
1 Ci/yr all other 
rad ionuclides2 

Annual Average 
Concentrations from 10 
CFR 834 Appendix A 
Table 1 a 
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Table E-7 (Cont inul:'d) 
Contamination (Airbornl:', Liquid -borne, and Surface) Level Limitsl 

Activity Type NRC Criteria 

Removable Total Removable 

Drinking Water Aquifer NA . 4 m.rem/yr; NA . Ra-226 plus Ra-
228 < 5 pCi/L; . Gross alpha 15 
pCi/L ; . tritium 20,000 
pCi/L; . Sr-90 8 pCi/L 

Effluent NA Applicable NPDES NA 
Pennit Requirements 

Settable Solids NA 

Dose to Aquatic Animals NA NA NA 
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DOE Criteria 

. . 

. 

. 

. 

. 

. 

Total 

4 mrem/yr; 
Ra-22 6 plus Ra-228 < 
5 pCi/L ; 
Gross alpha 15 pCi/L 
(excluding Ra and U); 
tritium 20,000 pCi/L ; 
Sr-90 8 pCi/L 

Applicable NPDES 
Permit Requirements 

5 pCi/g alpha emitters; 

50 pCi/§ beta/gamma 
emitters 

1 rad/day3 
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Table E-7 (Continued) 
Contam ination (A irborne, Liquid-borne, and Su rface) Level Limits1 

Activity Type NRC Criteria 

Removable Total Removable 

Airborne Effluent 

Airborne Concentration NA Monthly Average NA 
Concentrations from 
l O CFR 20 Appendix 
A Table 1 

Clean Air Act Airborne Pathway Limit2 NA 10 mrern/yr (with no NA 
more than 3 1mem/yr 
from iodine)--EDE 

Radon Release Rate where Ra-226 exists NA NA NA 
for storage or disposal 

Clean A ir Act Airborne Pathway Limit2 NA 10 mrem/yr (with no NA 
more than 3 mrem/ yr 
from iodine)--EDE 

Radon Release Rate where Ra-226 exists NA NA NA 
for storage or disposal 
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DOE Criteria 

Total 

Annual Average 
Concentrations from l 0 
CFR 834 Appendix A 
Table la 

l O rnrem/yr (with no 
more than 3 1mern/yr 
from iodine)--EDE 

20 pCi/m2/sec 

10 mrem/yr (with no 
more than 3 mrern/yr 
from iodine)--EDE 

20 pCi/m2/sec 
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Table E-7 (Continued ) 
Contamin ation (Airborne, Liquid-bo rne, and Surface) Level Limitsl 

Activity Type NRC Criteria 

Removabl e Total Removable 

Soil Contamination 

Radon Re lease NA NA NA 

Soil Contamination Ra-226 and Ra-228 3 NA ANCDLA and RUD NA 

General3 NA ANCDLA NA 

E-19 
K:\HS\MANUALS\CORPH&SIAPP-E 

DOE Criteria 

. 

. 

. 

. 

. 

Total 

3 pCi/L at a facility and 
an increase of <0.5 pCi/1 
above Background 

RUD in conjunction 
with NRC and EPA 
5 pCi/g in the top 15 
cm of soil; 
15 pCi/g below 15 cm; 
annual average ambient 
radon <0.02 WL above 
background in 
structures; 
radon <0.03 WL 
including background 
in structures 

ALARA and ri sk 
management based. 
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Table E-7 (Continued) 
Contamina tion (Airborne, Liquid -bo rne, and Surface) Level Limitsl 

Activity Type NRC Criteria DOE Criteria 

Removable Total Removable Total 

Contamination Values for Release of Items 

Natural Uranium, U-235, U-238, and ANCDLA ANCDLA 1000 a 5000 a (dpm/100 cm2) 

assoc iated decay products (dpm/ 100 
cm2) 

Ra-226, Ra-228 , Th-230, Th-228 , Pa-231, ANCDLA ANCDLA 20 a 500 a ( dpm/100 cm2) 

Ac-227 , 1-129, and Transuranics (dpm/ 100 
cm2) 

Natural Thorium, Th-232, Sr-90, Ra-223 , ANCDLA ANCDLA 200 a or~ 1,000 a or ~ ( dpm/1 00 
Ra-224, U-232, I-125, 1-126, I-131 , 1-133 (dpm/ 100 cm2) 

cm2) 

Beta/Gamrna/X-ray emitters not otherwise ANCDLA ANCDLA 1,000 ~ ory 5,000 ~ or y (dpm/100 
addressed (dpm/ 100 cm2) 

cm2) 
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Table E-7 (Continued) 
Contamination (Airborne, Liquid-borne, and Surface) Level Limits1 

Activity Type NRC Criteria 

Removable Total Removable 

Tritium organic compounds, surfaces ANCDLA ANCDLA 10,000 
contaminated by HT, HTO, and metal (dpm/100 
tritide aerosols cm2) 

Notes : 

1 
ANCDL means as needed to ensure compliance with dose limi ts and A LARA. 

NA not applicable. 

RUD means Regulations under development. 

? 
~ooes not include Rn-222 and progeny. 
3These values are based on the draft of IO CFR 834 and DOE Order 5400.5. 
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these efforts are unsuccess ful the individua l's contaminated area should be contained (e.g., 
covered with a bandage) and then the individu al referred to a medica l profess ional for further 
action. Equipment that cannot be decontaminated to the contamination limits shall be considered 
potentia lly radioactive waste or controlled equipment. Pub lic access to the contaminated area or 
equipment must be precl uded. 

When contamination is found on the skin or protective clothing the cl ose assoc iated with this 
contamination must be estimated and included in the individuals exposure records if it exceeds 
the limits specified in table E.-1-. To al low assessment of skin close the following information is 
needed: 

The type of radiation and the energy of the radiation. Note, alpha contamination would 
not typically cause a recordable skin close. If this information is not known keep the de­
co ntamination materials, which can be analyzed later to determine this infonnation , if 
needed. 

The amount of activity present (in units of clpm, Ci, or Bq if feasible; other cpm) and the 
area contaminated. 

The iden tification (i.e., type, model, and serial number) of the instrument used in 
cletennining the activity present and the calibration data for the instrnment. 

If the contamination is not directly on the skin the material and the thickness of the 
material between the contamination and the skin ( including air gaps) . ln characterizing 
materials density is important. 

The time the contamination may have been present on the sk in . 

The acti vity remaining on the skin after decontamination. 

T hi s data can be used by a profess ional hea lth phys ic ist to estimate cl ose. Failure to determine· 
close can be as important as failure to use dosimeters. The calculation method used by Parsons 
I&T will be consistent wi th the assumptions addressed in IO CFR part 835 .205. 

E.5 RAD/A TION MEASUREMENT 
The measurement of radiation for the purpose of protection requires both the proper 

instruments and th e proper techn iques of using them. 

E.5.1 Rad iation instrum entation 

There are two major types of instruments for measuring radiation. These are the field survey 
instruments used for analysis at the site and the laboratory instruments which require the 
collection of a sample that is transported to the laboratory for analysis . The focus of this sec.tion 
will be with the selection of field instruments for surveys. Field instruments can be segregated 
into two categories: Portable survey instruments and field measurement instruments. Field 
measurement instruments are usually very expensive and will be addressed bri efiy. Portable 
survey instruments are the instruments normally used by Parsons I&T personnel. There are also 
dev ices that can be placed in the field and evaluate later in the laboratory to assess the radiation 
fi e lds [e. g. , environmental TLDs (beta, gamma, and X-ray), EPERMS (radon concentrations)]. 

Field measurement instruments include equipment like the in situ gamma spec troscopy 
systems which allow fo r the fi e ld identification and poss ibl e qu antifi cation of radionuclicles 
present in the ambi ent environment. Continuous air monitors are ava ilab le which constantly 
mo nitor the buildup of radi onuclides (i.e. , alpha , beta, and gamma emitters) on a co ll ection filter. 
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Continuous radon monitors can assess the radon or assoc iated radon progeny concentratio n or 
working level hours. Also ava ilable are fie ld portab le sca lar counting systems for alpha and beta 
activ ity co llected on smears or a ir filters. 

Pottable survey instruments (Knoll , 1979) used for detecting radiation should be se lected 
based upon the type, energy, and intensity of the radiation that is anticipated to be encounte red. 
In addition (as di scussed in EPA QNG-4, draft 1994) the data qu ality objectives ( i.e., the 
required accuracy, sensitivity, and reproducibility of the measm ement) should also be considered 
and appropriate training and proceduralized controls are necessary for use of this equipment. 

Most portable survey meters are count rate or exposure rate instruments [i .e., record a pulse 
rate, with readouts in counts per nlinute (CPM), mrad/hr, 1mem/ hr, or nlilliroentgen per hour 
(mR/h)]. All survey meters are small, rugged, and lightweight. It must be remembered that some 
accuracy and precision is sacrificed to provide the lightweight and small s ize for a portable 
instrument. For measurements of very low levels of activity or for measurements requiring a high 
degree of accuracy, laboratory equipment or fie ld measurement equipment should be used; 
except for the measurement of ambient radiation fi e lds. Survey instruments frequent ly 
incorporate a meter di splay and an aura l output, using earphones or a speaker. For surveying 
areas, equipment, or personnel, the aura l output and the meter display should be used, however, 
the aura l circuitry responds more rapid ly to radiation than does the meter. Small radi oac tive 
sources can be located more readily by sound than by observing the meter movement. 
Additionally, the aura l c ircui try typically does not fa il if the device becomes saturated and the 
meter reads zero. 

Po1table instruments which are used in measuring exposure or exposure rate are genera lly 
small , ionization chambers or sc intillation counters. 

As radiation passes through a gas, it gives energy to orb ital electrons ca us ing ioniza tion and 
excitation of the gas atoms. Gas ionization detectors use the process of ioniza ti on to detect the 
presence of radi ation . The most frequently used detectors are ion chambers, pro portiona l 
co unters, and Geiger-Mu lle r counters. 

Ionization Chamber - The portable ioniza tion chamber is used to survey beta and gamma 
radi ation. The in strument comes in various fo rms, the most common being the pi stol-shaped , 
portable rate meter ca lled the "cutie pie" (CP). These instruments are thin-windowed and often 
have a removable shield over the window encl of the chamber. When the shi e ld is removed, the 
instrument detects both gamma and beta radiation, but when th e shield is in place ga mma is 
primarily detected. Ion chambers are often used to measure high energy fields which caru1o t be 
measured by a Geiger-Muller (GM) counter (see below). In addi tion, w ith pro per use and 
calibration an ionization chamber can be used to measure dose, where as a GM counter can only 
be used as an indicator of the presence of activity. 

Proportional Counter - Propmtional counters are gas ionization detectors . The propo1tional 
counters used today are either gas flow or sealed. Field measurement po1table scalar counting 
systems for alpha and beta activ ity typically use thi s type of detector. In a gas flo w proportiona l 
counter, gas travels through the counting chamber a t a low flow , removing the degraded gas and 
contaminants. Sealed proportional counters have a finite li fe because the radiation eventually 
causes the degradation of the gas until the detector loses its effectiveness . However, the chamber 
can be empti ed and refilled with new counting gas . 

Window less or very thin windowed gas flow proportional counters are used to monitor a lpha 
and beta radiation. Because a lpha partic les have a higher linear energy tran sfer th an beta 
particles, the large pulses created by the alpha interaction with the fi ll gas ca n be di stingui shed 
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fro m the small pul ses from be ta partic les by adjustin g the operating vo ltage of the instrument. 
This instrument is especia lly usefu l when survey ing a lpha contamination in an area where there 
is hi gh beta or gamma radiation levels. 

Sea led proporti onal counte rs are used to measure neutrons. These instruments are often 
refen ed to as rem meters and have the advantage of being insensiti ve to othe r types o f radiation . 
Small pulses produced by gamma rays are eas ily discriminated e lectronica lly. 

Geiger-Mueller (GM) Counter - Perhaps the most frequently used survey meter is the GM 
counter. This is a gas ionization detector that can be used to monitor alpha, beta, and ganuna 
radi ation. The most popular GM survey meters use a "pancake" (i.e. , mica window) tube. This 
detector is a fl at round cylinder with a large thin window which is able to detect alpha radiation 
above 3 MeV and beta particles above 40 keV . Gamma rays are reduced by the coa ting of 
tungsten over the surface of the probe except at the window. For measuring X-ray or ganm1a in 
very tugged environments a GM survey instrument w ith a tube encased in a sta inl ess-stee l 
housing that contains a window is often used. The window can be opened to a llow both beta and 
gamma radiation to enter or can be c losed to admit only ganmia. Thi s allows the operator to 
determine the range of the beta contribution of a radioactive fi eld . 

GM counters are inexpensive, easy to operate, sensitive, and re liable, however, they have 
limi tations. GM counters are much more effic ient in detecting the directl y ionizing beta particles 
than the indirectly ionizing ga nm1a rays. The signals from a GM coun ter are all constant size , 
independent of the kinds of parti cles detected or the ir energies. Thus a GM tube is pure ly a 
radi ation-event counter and its output signal will not prov ide info rmation on the radiation that 
triggers it as would a ionization chamber or prop01iional counter. Therefore , a GM counter can 
only be used to locate radioacti ve material and as a means fo r comparing radiati on leve ls to 
background . The use of a GM counter in a high radi ation fi eld requires caution because the 
counter becomes saturated. The radi ation ente rs the detector tube at such a ra te that it is in a state 
of perpetua l di scharge, and the count rate circuit fail s to function pro perl y. T he result is a meter 
that responds fo r an instant but fa ll s back to ze ro . A person entering a high radi ation area will not 
reali ze it due to th e in strument's failure. It is always essential to assume that the instrument 
you are usin g may saturate in high fi elds (i. e., provide a fal se zero indication). T he 
instrument must be in operation prior to entering radioactive area so that th e op erator will 
be able detect the high field prior to instrument saturation. 

Scintillation Detector - Certain materi a ls flu oresce when struck by radi ation. These materi als 
are referred to as phosphors or sc intill ators. Scin till ation detectors were among the earliest 
detectors used to measure ionizing radiation and continue to be widely used today. Portable 
scintillation meters are simply ra te meters or counters that respond to a specific type of radiation . 
The se lection of the type of radiation response depends on the choice of sa lt crysta l in the probe. 
(Sodium iodide crystals are used to de tect gamma and X radiati on. Zinc sulfide crysta ls measure 
heavy charged particles, such as alpha.) 

The output current from scintill ation close-rate instruments is hundreds of times greater than 
that fro m ionization chambers of the same vo lume, these instruments are not used widely for 
radi ation mo nitoring. Alpha contamination is typica lly detec ted using a sc intillation counter (i.e. , 
zinc sulfide sc intill ator). When measuring ambient radiation near ambient background a rnicroR 
survey meters, which uses a Naf crysta l sc intillator is often used. Note, these microR (µ R) meter 
are actually measuring dose typi ca lly in µrad /hr ra ther than the µ R/hr specified by its name. 
Hi sto rica lly, the µ R meter used a different detecti on method. 
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E.5.2 Radiation Surveys 

Parsons I&T perso nnel must perfonn radiation surveys whenever they work at a site where 
radiation sources are used or where their previous use or storage is suspec ted . Surveying is a 
method used to monitor radiation exposure to personnel in real time . Thi s information is used to 
maintain exposure levels within applicab le dose-equiva lent limi ts. 

Preparation for a survey should begin with the gathering of information concerning the 
radiation sources that were used or stored in the past or are currently used. This information may 
be obtained by interviewing personnel or by examining records and written procedures. 
Examples of information that should be incorporated into the Proj ect Hea lth and Safety Plan 
include the following: 

• Chemical composition and physical form of radioactive material 

• Expected type(s) of radiation (e.g. , alpha, beta , gamma) 

• Potential for release or dispersion of rad ioactive materials during site operations 

• Location of radiation areas (if avai lab le) 

• Previous survey records (if any) 

• Types and numbers of sources (e.g. , sea led sources, unsealed sources, etc.) 

• Types and energies of radiation produced by source 

• Natural background levels . 

After evaluating what type of radiation can be expec ted , the surveyor must se lect what 
radiation detection and measurement equipment is best suited for the task. 

Area surveys a re ca rri ed out with a survey instrument sensi tive · to the radiation present. 
General area surveys for beta and gamma are perfonned best by holding the probe away from the 
body at about 0.5 to I inch above the surface and tracing a systematic path through the area, 
noting any ri se in radiation level marking these locatio ns with spray paint o r chalk. Locations 
must be diagrammed in the logbook. Survey for ambient dose gamma rates (e.g., ~trad/ hr, 
mrnd/hr) follow the sa me survey techniques except that the instrument is typicall y held abo ut 
waist high (i.e. , == I 111 above the surface). 

Surface contamination from alpha or weak beta emitters is perforn1ed by s lowly moving a 
suitab le detector over a systematic path covering the ground , floor , or working surface. The 
detector probe should be held within 6 mm of the surface. It is useful to have an audio signal , 
such as from earphones or loudspeaker, since small increases in radiation above background are 
detected easi ly by listening to the increase in c licks. It is also easier to pay attention to the 
surface being monitored if the meter does not require constant viewing. Areas potentially 
contaminated by alpha emitters or indicating contamination well above background may be 
checked by a wipe test. In addition, wipe tests are required for compliance with specific 
regulatory requirements such as uncontrolled release of items or for shipping containers. A piece 
of filter paper is wiped over an area of approximate ly 100 cm

2 
and then counted with a 50-mm 

diameter "pancake" probe for alpha and weak beta. A shielded-end window GM detecto r may be 
used for counting ganm1a and high energy beta. Co unting may also be performed by inserting the 
filter paper into a liquid scintillation vial. The via l is sent to the laboratory and counted on a 
liquid scintillation counter. (Note, the filter pape r would typically be dissolved and then place in 
a sc intilla tion cocktail at a labora tory for liquid sc intillation counting.) These in struments have a 
muc h greater sensitiv ity than field survey instrume nts and are used to identify the particular 
radionuclide in the sa mple. 
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The Proj ec t Health and Safety Plan should estab li sh permi ss ible radiation levels based upon 
the anticipated dose rece ived above that attributed to the radiation that is normally present. If the 
proj ec ted dose rate is anticipated to exceed 1 1mem/ hr above background, a Hea lth Phys icist 
should be consulted. Background radiation levels are va riable and must be considered when 
surveying. It is best to measure background radia tion at a loca tion away from the work area. 
Readings on survey instruments ranging fro m 0.01 to 0.02 mR/h are common. Slightly higher 
readings may occur in geographical areas where large depos its o f natu ra lly occurring radioactive 
elements are fo und. A doubling of the background counting rate might be considered a positive 
indi cation of contamination. The permi ss ible radiation ce iling for mos t Parsons I&T proj ects is 
set at 1 mrern/ h unless a Health Physicist has establi shed a task specific ce iling lim.i t. Above the 
ce iling limit, work is stopped and a Health Phys icist or the Corporate Health and Safety Manager 
is contacted. For work to continue control methods must be used to reduce exposure to 
acceptable limits. A controlled a rea must be establi shed if work is to be performed in an y area 
where the dose is 5 mrem/ h or not in excess of 100 1mem/wk. Contro lled areas must be 
conspicuously marked with the postings illustrated in fi gure E- 1. These signs bear the purple or 
magenta radiation symbol on a ye llow background . Note, international requirements may vary 
from those specified in thi s appendix. Access to these areas will be contro lled fo r people and 
equipment by utilizing warning signs and barricades designed to prevent inadvertent exposure to 
contaminated materials. 

The perfonnance and accuracy of radiation detection and measurement instruments depend 
upon their proper calibration and reliability checks made during use. Portable survey meters 
should be sent in for calibration biannually to the in strument's manufac turer or a vendor offering 
commercial ca libration service. Vendors offering cal ibra tion serv ices should fo llow American 
Na tional Standards Insti tute methodology (ANSI Publication N323) and ensure that ca lib ration 
sources are National Bureau o f Standard certified . In the fie ld , the survey instrnment response 
should be verified by plac ing the probe next to a "check" source and noting a change in meter 
defl ection. Checks should be performed daily. Records of instrument ca lib ra tion and the 
perfo m1ance and accuracy checks must be main ta ined in accordance with sec tion 7 of this 
manual. 

E..5 .3 Personnel fV1o nitoring 

OSHA requ ires employers to moni to r each empl oyee who works in an a rea where they are 
like ly to receive a dose in any calendar quarter in excess of 25 percent of the applicable standard 
shown in 29 CFR part 1910.26 table G-18. The NRC and DOE requirements are spec ified in 
table EA. A dosimeter measures the dose accumulated over an extended pe1iod. Personnel 
monitoring equipment includes: thennoluminescent dosimeters (TLDs), pocket chambers, 
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Posting 

CAUTION 

RADIOACTIVE 
MATERIALS 

CAUTION 

RADIATION 
AREA 

CAUTION 

HIGH RADIATION 
AREA 

K:\HS\MANUALS\CORPH&S\APP-E 

Figu re E. l Post in gs 

Criteria 

Radioactive Materials Area 

Areas where radioactive material is present or 
stored, but is not otherwise posted. Thi s can also 
be put on a container rather than an area. 
Typically when placed on a container the activity 
in the container is indicated. 

Radiation Area 

Dose Rates at leas t 5 mrem/hr and less than I 00 
1mem/hr at 30 cm from the source of the radiation 
or the surface it penetrates. 

High Radiation Area 

Dose Rate at least I 00 mrem/hr at 30 cm from the 
source of the radiation or the surface it penetrates 
and less than 500 rad/hr at I m from the source of 
the radiation or the surface it penetrates. 

A Very High Radiation Area posting also exists 
but is not typically required for Parsons 
activities. 
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Figure. E.1 Postings(Continue.d) 

Posting 

CAUTION 
RADIATION 

AREA 

AIRBORNE 
RADIOACTIVITY 

CAUTION 
RADIATION 

AREA 

SURFACE 
CONTAMINATION 

CAUTION 

HIGH 
CONTAMINATION 

Criteri a 

Airborne Radioactivity Areas 

A irborne concentra ti on li ke ly to exceed more than 
10% ofa DAC. 

Contamination Area 

Contamination levels exceeds the surface 
contamination limits specified in Tab le E.7 but is 
less than l 00 times the sur face contamination 
limi ts. 

High Contamination Area 

Contamination levels exceeds l 00 times the 
surface contamination limits spec ified in Table 
E.7. 

Note, if the site has an ex isting posting system it is probab ly more appropriate to use the ex isting 
postings to avo id con fusion. 
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integrating electronic dos imeters, survey instruments with integration functions, and film badges. 
The personnel record dos imeter must be supplied and processed by an organiza tion which is 
qualified under DOE's DO ELAP or NRC's NVLAP accreditation program. The accreditation of 
the program must be consistent with the proj ected radiation fie lds that will be encounter at the 
work site. This justification (i.e., the technical basis) must be addressed if the hea lth and safety 
plan for any site requiring the use of personnel dosimetry. 

Th ermoluminescent Dosimeter - The "TLD" detec tors are suited to general personnel and 
environmental monitoring of beta, neutron, X-ray, and gamma radiation. (Note, environmental 
dosimeter must comply with the applicable ANSI or ANS standard s and regulatory guidance.) 
The principal of operation is that energy absorbed from radiation raises the molecules of the 
detector material to excited states . They remain in these exc ited states until they are heated to a 
temperature that will cause the material to return to its normal state with the emission of light. 
The amount of light emitted is proportional to the amount of energy absorbed. TLDs have a wide 
dose-response range and a very low energy dependence. Other advantages of a TLD are that it is 
small , rugged, and unaffected by environmental variables (unlike film badges). TLDs are very 
accurate. TLDs are typically used to record external dosimetry. 

Since personnel dos imeters record only the dose they have rece ived, it is impotiant that 
personnel be trained in their proper use. 

Pocket Ionizing Chamber - The direct reading pocket ionization chamber consists of a small 
capacitor charged prior to use and connected to a glass fiber electroscope . These dosimeter 
provide continuous da ta but are typically only useful for X-rays and gamma rays with energy 
greate r than 60 keV. Exposure to ionizing radiation results in a loss of charge proportional to the 
amount of exposure and a corresponding defl ection of the fiber. The deflection is viewed directly 
by mean of a lens and scale built into the instrument. Thi s in strument is particul arly useful fo r 
keeping a running account of radiat ion exposure during work in high dose-rate areas. Although 
pocket ionization chambers are convenient to use they must be handled ca re full y. Rough 
han dling, shock, or impact to the dos imeter can give erro neous results. Exposure to moisture 
causes leakage across the insul ato r res ulting in a defl ection of the fiber and spurious readings . 

Electronic Integrating Dosimeters - The e lectronic integrating dosimeter, like the pocket 
ioni zing chamber, provides continuous information on rad iation close. ln add iti on, these 
dos imeters typica lly provide an audible indi cation of cl ose rate and alarm at es tablished 
closes/close rates. These dev ices are typically less likely to give en oneous results. The behavior 
and response is similar to that of a pocket ionizing chamber. 

Survey Instruments with Integration Functions - This is essential a survey instrument with the 
sensitivity and response of the survey instrument; however it also provides the capability to 
measure integrated close like an electronic dosimeter and may have programm able a larm features . 

Film Badge - Photographic film is measurably darkened by radiation and can provide an 
estimation of personnel exposure. The film response depends upon the type, energy, and amount 
of radiation. The film is incorporated into a film casse tte or badge. The badge is des igned so 
radiation can reach the film either thrnugh an open window, or through filters. Thin filters of low 
atomic weight, such as a luminum, are used to distinguish between ganrn1a rays and high energy 
beta radiation. Most film wrappers will stop radiation with an energy less than 140 keV. 
Therefore, film badges are not to be used for monitoring ex posures to low energy emitters such 
as tritium or carbon-14. Limitations to the use of these dosimeters are th at the fi lm degrades with 
age and the photographic image fades with humidity or hi gh tempera tures . Thi s dos imeter is not 
typica lly used outside of medical hea lth phys ics or unive rsity settings . 
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E.5.4 Personnel Dosimetry Program 

As stated earli er, the Nuclear Regulato ry Conuni ss ion, Department of Energy, and OSHA 
require employers to provide appropriate personnel monitoring equipment to employees who 
work in a restricted area and will receive or are like ly to receive a dose in any ca lendar qua11er in 
excess of estab lished values. It is Parsons I&T policy to place indi viduals on a monitoring 
progra m whenever there is the likelihood for exposures to exceed 100 mrem/yr or 10 percent of 
the dose limit (whichever is a more conservative va lue) . Additiona lly, a personal dosimetry 
program may be instituted at the discretion of the Project Health and Safety Officer. The 
monito1ing program is developed by the Proj ect Health and Safety Officer with exposure records 
be ing forwarded to the Facility Health and Safety Representative and medical oversight 
contractor for archiving. Personnel monitoring equipment may inc lude use of any of the devices 
discussed above. 

The primary dosimeter used by Parsons I&T for monitoring who le-body externa l rad iation 
dose should be a thennoluminescent dosimeter or film badge. In high rad iation fields , a direct 
reading dosimeter such as a pocket ionization chamber or electronic dosimeter should be used to 
supplement the TLD or film badge. This allows the individual to track their exposure when in the 
field . Direct-reading dosimeters should be used when an individual is likely to receive S 1mem in 
1 hour and must be used in high rad iation areas where the dose rate may exceed 100 1mern/h. In 
high dose rate areas electronic dosimeters are prefen-ed as they provide an audibl e indication of 
dose and alarm at an establ ished integrated dose. 

The procedures outlined below are an examp le of a personnel exposure monitoring program 
that will provide documentation of indi vidual radiation exposure : 

1. Personnel who anticipate working in an area containing ionizing radi at ion shall s ign a 
letter requesting previous radiation exposure history ( fi gure F .2 ). This letter requests that 
prev ious employers supply radiation exposure information so that the worker's to tal 
ionizing radiation exposure histo ry can be known. 

2. Field workers wi ll be issued a dosimeter by the Proj ect l-Iea lth and Safe ty Officer. All 
personnel shall turn in their dosimeters to the Project Hea lth and Safety Officer at the 
end of each work day and will receive back the same badge at the beginning of the ir nex t 
shift . 

3. Dosimeter badges can be obtain ed from a vendor (e.g. , Landauer, Victoreen, etc .). 

4. The dosimeter badges are co ll ected from field personnel and exchanged for new badges 
at the end of a calendar quarter (or completion of proj ect if field operations are 
conducted in less 3 months) . 

5. When the exchange of dosimeters is complete, the used TLDs or badges sha ll be sh ipped 
by the Project Health and Safety Officer to the vendor or radiation laboratory. 

6. When not being worn or shipped back to the vendor or laboratory for reading, dosimeters 
wi ll be stored in an area of lowest practicable radiation level (usually in a lead container, 
"pig"). 
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Figure E.2 
Letter Requ estin g Disclosure of 

Radiation Exposure Histo ry 

(date) 
(Name of Company) 
(Address of Company) 
Attention: Dosimetry Depaiiment 

I request that you release to Parsons Infrastructure & Technology any internal or external 
radiation exposure history which you may have on fil e for me during the pe1iod I was 
employed at your fac ility . 

(Employee's name, typed or printed) 

Social Security Number: 
Peri ods of Exposure: 

Please send this info rmati on to: 
Parsons Infrastructure & Technology 
(Address of Employee's Offi ce) 
Attn: Fac ili ty Hea lth and Safety Representative 

Please reply immediately. 
Thank you , 

(Employee's Signature) 

7. Upon receipt of dose readings, individual exposure record s shall be updated (see fi gure 
E.3 ). If an issued dos imeter is lost or damaged, the Proj ect Health and Safety Offi cer, in 
consultation with the Field Team Leader and the employee, shall estimate the dose the 
individual received during the exposure pe riod. Survey readings, hours worked, and ex­
posure readings from individuals working in the same area will be used to estimate dose. 

8. The dosimeter shall be worn on the fro nt of the body between the neck and waist outside 
the pro tecti ve clothing when whole body exposure is to be measured. 
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Dosimeter 
Number 

Assigned to 
(Name) 

Figure E.3 
Record of Rad iation Exposure 

Exposure Period 
(Dates) 

Return Form to Facility Health and Safety Representati ve afte r Completi on of Project 
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E.6 CONTROL AND REDUCTION OF EXTERNAL RADIATION 
External radiation exposure is exposure from a source outside the body. The hazards presented 

by external radiation and the methods for control are dependent upon the penetrating ability of 
the radiation and the dose-rate encountered. 

The primary methods of reducing external radiation are the use of time, distance, and 
shielding. These control procedures are most effective when Parsons I&T personnel are 
performing tasks on or near sources, such as drums of mixed wastes or laboratory packs 
containing radioactive tracers. Each task involving radioactive mate rial should be carefully 
evaluated by the Project Health and Safety Officer to determine whi ch control procedures are 
appropriate. If the projected or actual dose rate for this activity exceeds 2 mrad/hr or 50 1mem/yr 
(above background) then the associated hea lth and safety plan must have the concurrence of a 
Health Physicist. If the proj ected dose rate occurring during the task exceeds I rem/ hr or the 
projected exposure from the task (limit to an individual year) exceeds I rem the health and safety 
plan for this task requires the concurrence of a Senior Health Physicist and would typically have 
a hea lth phys ics technician onsite when the task is being conducted. 

E.6.1 Time 

The longer the time spent working in a radiation field , the higher the dose received. A person's 
working time can be reduced if the work is planned and the indi vi ctua l is proficient in performing 
the task. For certain tasks, the Proj ect Health and Safety Officer should encourage dry runs or 
specific training to be performed in nonradioactive areas prior to any work with radioactive 
materia ls. Any modifica tions that co uld result in a decreased exposure time must be explored . 
The time spent in a radiation area must be controlled by the use of a timekeeper (thi s can be the 
Project Hea lth and Safety Officer). If the dose-rate in a given area is known from instrument 
read ings , then the maximum allowable res idence time can then be ca lcul ated using the equation 
be low: 

T 

T 
D 

D 

D, 
maximum a llowab le res idence time in radiation area 
maximum dose to be received 

D I dose-rate of area 
The personnel not directly involved in the task, such as the supervisor and timekeeper, should 

stand in the support area within sight of the individual(s) in the control area. When the specific 
time has elapsed, the timekeeper must notify the individual(s) to leave the area immediately. 

E.6.2 Distance 

Often the time spent near a radiation source or area cannot be reduced. Personnel must then 
either work farther away from the contamination or place shielding between them and the source. 
Distance is very effective in reducing radiation inc ident on the body. The actua l relationship 
follows the inverse square law; that is, for point sources, the intens ity va ri es inversely as the 
square of distance from the source. The equation for the in verse square law is: 

D, D, X (S,)2 
(S,)2 
dose rate at di stance I 
dose rate at distance 2 
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distance I 
distance 2 

The inverse square law should be used for small radiation sources (e.g., source where the 
di stance to the source is at least 5 times the larges t diameter of source). For large sources, such as 
a unifom1ly contaminated tank or drum, a working estimate maybe made by assuming the dose is 
inversely proportional to the distance. The doses from beta source would be severely over­
es timated by ei ther of these approaches if the distance from the source is a significant portion of 
the range of the beta activity. Consult a Health Physicist when estimates of beta doses are 
needed. The range of the alpha particles typically found on earth outside of accelerator facilities 
have a range in air on the order of an inch or less and thus do not represent a direct exposure 
problem. 

The Proj ect Health and Safety Officer should carefully evaluate each task to determine what 
procedures can be used to increase the distance between personnel and the source. Procedures for 
the reduction of radiation exposure can include remote operations in addition to work distant 
from the source(s). 

E.6.3 Shielding 

Shielding is the use of barriers or absorbers placed between an individual and a source to 
prevent or reduce the radiation from reaching and exposing the individual. Alpha pariicles are 
absorbed by a few centimeters of air. Beta pariicles are stopped by a few millimeters of 
Plexiglass or aluminum. A gamma shield always allows a fraction of the gamma photon to pass 
through. The fraction decreases, of course, as the thickness or density of the shi elding material 
increases. It is important to remember with gamma photons a shield that is just thi ck enough to 
provide protection for one emitter may not be thick enough for another emitter with significantl y 
higher energy. 

The protection offered by a shie ld must always be evaluated in terms of the source strength . 
No shie ld should be tru sted until its adequacy has been verified for the so urce to be shie lded . 
Rarely will Parsons personnel encounter a situation where shielding will be necessa ry. The 
determinati on of shi e lding material and thickness is a co mpl ex operation that should be left to a 
profess ional Health Phys icist. 

E. 7 CONTROL OF INTERNAL EXPOSURE 
Considerable effori should be expended to prevent radiation exposure resulting from the 

introduction of radioactive materials into the body through inhalation or ingestion. Because of 
the internal radiation hazard posed by airborne contamination or the accidental ingestion of 
surface contamination, every means of preventing the spread of contamination should be 
exercised. If there is a credible potential for significant internal dose (see table E.4), a baseline 
(i .e. , prior to potential exposure) bioassay or in-vivo count (as appropriate) result should be 
obtained. After completion of the task, or at termination of employment, a final bioassay or in­
vivo count (as appropriate) should be obtained. The conetmence of a profess ional Health 
Physicist is required for the health and safety plans associated with any activity where a 
significant internal dose may occur. If an internal dose in excess of 50 mrem/yr may occur a 
Senior Health Physicist's concurrence must be obtained. 

The following approaches should be utilized for the control of internal radiation: 

• routine surveys for surface contamination 
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• decontamination of contam inated people or objects 

• use of protective c lothing and equipment 

• administrative guidelines or safe work practices 

E .7.1 Surveys for Surface C ontamination 

Routine surveys for surface contamination should be conducted with a frequency dependent 
upon the radiotoxicity of the material(s) (if known) and relative ease of spreading or aerosolizing 
the contamination . Surveys of personnel should be conducted during the course of work in the 
controlled area and as each person departs to unres tricted areas ( e.g., support zone) . Surveys 
shall verify that personnel, equipment, and areas released to the public meet the criteria specified 
in table E.7. The appropriate survey instnunenta tion must be identified in the hea lth and safety 
plan . 

E.7.2 Decontamination of People and Equip ment 

Contaminated personnel and objects must be decontaminated to a safe level prior to remova l 
from the contamination reduction zone (CRZ) or radiation contamination area (see fi gure E J) 
Decontamination procedures for both personnel and objects are described be low. 

E. 7.3 Use of Protective Clothing and Equipment 
The purpose of protective apparel is to place a batTier between the radioactive material and the 

indi vidual. lt must be remembered that this barrier has negligible shie lding characteri stics ; its 
purpose is to prevent contamination of the skin and inhalat ion of airborne material s. 

Protec tive c lothing at a hazardous was te site is se lected based upon chemica l hazards. 
Simil arly, this protoco l should be followed w hen selecting c lothing for mixed waste sites . The 
only exception is that level D clothing in a radioactive area must always incorporate the use of 
covera ll s, gloves, and boot covers . Clothing materi a ls should not eas ily puncture or tear. 
Protective clothing should be disposable. After decontamination any clothing still contaminated 
in excess of the release criteri a (sc1.: tabl e 1:: .7) must be di sposed ofas radioactive waste or sent to 
a regulated laundry. Equipment that does not meet the re lease crite ri a (see table E. 7) after 
prac ti cab le decontamination must either be controlled and handled as radioactive or di sposed of 
as radioactive waste. 

Respirators should be selected in acco rdance with the office's written respiratory program. 
Note that the maximum use concentration of a respirator in a radioactive environment is 
determined by multiplying the protection factor of the mask by the value specified for the 
airborne radioactive material in table 1, column I of 10 CFR part 20, appendix B and IO CFR 
part 835 appendix A. Thus, the maximum use concentration of the mask should always be greater 
than the air concentration of the contaminant. As a minimum, full-facepiece air purifying 
respirators shall be used to protect against airborne radioactive materials. 

E. 7.4 Safe Work Practices 

To maintain a strong safety awareness and enforce safety practices, a li st of administrative 
guidelines or standing orders should be developed and posted at the site [ e.g., a radiation work 
procedure (RWP)]. This will a id in reducing the in take of radioactive materia ls. A partial li sting 
of standing orders should include the following items : 
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• Smoking, eating, and drinking shall not be a llowed in controlled areas. 

• Upon the completi on of decontamination, each individual shall survey hands, shoes, and 
other areas of the body or clothing. Contamination should be removed when found and 
shall be removed before the individual leaves the CRZ. If significant leve ls of pe rsonnel 
contaminati on are fo und , or if the contamination cannot be readily removed, the Proj ect 
Hea lth and Safety Officer shall be contacted . 

• Frequent radiation surveys shall be perfonned around controlled areas. 

• Radioactive warning labels, tape, signs, etc., shall not be used for purposes other than 
those fo r which they are intended. 

• Equipment or apparatus that has come in contact with radioactive materials shall not be 
used for other purposes until it is demonstrated to be free of contamination. 

• Work should be planned ahead; whenever poss ible, a dry run to tes t the procedure should 
be done first. 

• The buddy system must a lways be enfo rced in contro lled areas. 

• Access to controlled areas must be restricted. 

• Ensure appropriate signs are pos ted in rad ia tion areas. 

E.8 DECONTAMINATION 
Decontamination has three purposes: ( 1) to prevent uptake of radioactive materi al into the 

body; (2) to limit external rad iation exposure; and (3) to prevent the spread of contamination. 
Decontamination procedures must be estab li shed for both personnel and equipment. The specific 
decontamination method se lected for a pa,ticul ar circumstance depends upon the -type and extent 
of contamination. 

The CRZ or rad iation contamination area should be organized in acco rdance with the proj ect 
hea lth and sa fety plan. The CRZ or radiation contamination area should be posted and barriers 
es tab lished along its perimeter to limit access and prevent the spread of contamination. Personnel 
working in the CRZ or radiation contamination area must be protec ted against contamination by 
the use of protective clothin g and equipment. For exampl e, fo r decontamina tion operations 
invo lving tritium, organic solvents, or other wet substances, impervious c lothing should be 
se lected to prevent absorption . Respiratory protection must be used when highly contaminated 
articles or equipment are being decontaminated. The decontamination process shou ld minimize 
aeroso lizing loose contamination. 

E.8.1 Personnel Decontam in ation 

To prevent hannful materials from being transferred into clean areas and exposing unprotected 
workers , personnel ex1t111g a contro lled area will undergo decontamination . Unlike 
decontamination for hazardous waste operations where washing and rinsing are perfo rmed with a 
sequential doffing of clothin g, personnel decontamination at radioacti ve sites invo lves onl y th e 
removal of contaminated clothing. No washing or rinsing should be performed. 

The las t step in the contamination reduction corridor before th e indi vidual enters an 
unres tricted area is to detennine the extent and magnitude of any res idual skin contamination 
using personnel survey techniques . If skin contamination is discovered, remova l of the 
contaminati on with adhes ive tape is genera ll y the best initi al approach. Thi s can be fo llowed by 
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hars her methods when necessary, such as mild abras ive soap; complexing so lution; and mild 
organic ac ids. Table E.8 li sts bas ic methods fo r personnel decontamination. 

A ny potenti a l contamination of wounds or inj ection of radioac tive materi a l in to the body shall 
be evaluated by a Senior Health Phys icist to dete rmine if medical intervention is appropriate. If 
the methods of decontamination discussed in this section fa il s to achieve the required resul ts, or 
there appears to be the potenti al fo r creating an opening in the skin, conta in the co ntamination 
(e.g., bandage the area) and contact a Senior Hea lth Phys icist and a doctor fo r fur ther ass istance. 

Table E.8 
Personnel Deco ntamination Methods 

M ethoda Common Agents Acti on 

Tape Adhesive tape, masking tape Removes by adhes ion of 
contaminatio n to tape 

Flushing Water 

Mild soap and water Bar soap, liquid soap Emulsifies and di sso lves contaminant 

Detergent and wate r Household laundry detergents Emuls ifies, di ssolves, and abrades 

Chemical complex ing 10% EDTA solution Chelates (bonds to contaminant) 

Oxidizing agents Household bleach, potass ium Dissolves contaminant absorbed in 
permanganate, and sodium the epidermis 
bi sulfite 

Personnel with open wounds (i.e., breaks in the skin) are not allowed to work in contaminated 
areas. 

If extensive washing is required or harsh methods are used, the chapping or cracki ng o f the 
skin must be avo ided. Chapping or cracking of the skin from repeated washing or abrasion may 
resul t in the in ta ke of radioactivity through rninor cuts. Lu kewarm wa te r should be used fo r all 
was hing and rinsing. Hot water will cause the pores to open, driving the contaminati on deeper 
into the skin . 

E.8 .2 Equipment Decontamination 
As part of your ALARA program, minimize the amount of equipment taken in to a radiation 

contamination area. Equipment exiting a controlled area must be decontaminated to reduce the 
spread of contamination and the potential fo r exposure to personne l. Decontaminat ion should be 
perfo rmed as soon as site acti vities are completed . Materi als that cannot be eas ily cleaned or 
cost-effectively decontaminated should be evaluated fo r limited use in restricted areas. Porous 
item s of low replacement cost such as wood handled too ls may have to be di sposed of. Expensive 
instrumentation (i. e., air monitoring equipment) should be wrapped in plasti c before tra nsporting 
into heav il y contaminated areas . 

Equipment decontaminati on involves removing radioactivity by c leaning, abras ive, chemi ca l, 
and electrochemi ca l processes. Cleaning methods a re nondestructive, but if the contamination is 
extensive may require the partial di sassembly of equi pment fo r maximum effecti veness. Cleaning 
includes manual (e.g., wiping, tape patches, vacuuming) and the less frequently used mechanica l 
(e.g. , water j et, ult rasonic c leaning, etc.) techniques. Abras ive methods a re destructi ve invo lving 

E-37 
K:\HS\MANUALS\CORPH&S\APP-E REV 7 

AUGUST 1996 



the progress ive remova l of contaminated materi a l. Examples of abrasive decontamination are 
sand blas ting and grinding. The problem w ith abras ive decontamination is that it tends to 
generate airborne contaminants. Chemical methods invo lve both nondestructi ve techniques (e.g., 
use of detergents and complexing agents that remove conta1ninants tlu-ough emul sifica tion and 
ion exchange) and destructive techniques (e.g., the use of causti cs and ac ids which disso lve and 
corrode contamination). Chemica l methods are most effective when nonporous surfaces are to be 
decontaminated. Electrochemical methods are destrnctive, electro lyti ca lly removing 
contamination and some of the base material. E lectropolishing, fo r instance, is highly effi cient at 
decontaminating small too ls and parts. All materi als must be surveyed prior to release into 
nonrestricted areas. 

E.9 TRAINING 
T he foundation of any safety program is tra 111111g. Parsons I&T personnel who perfo rm 

acti v ities at sites where they are likely to encounter radioactive materi als must receive a site 
spec ific tra ining that inco rporates radiation protection. Bas ic radiation protection tra ining shall 
cover three maj or areas: (a) precautions or procedures that will be used to minimize exposure; 
(b) radioactive measurements, monitoring techn iques and instrnments to be used; and 
(c) biological effects of radia tion. Site specific tra ining is to be perfo rmed by the Project Hea lth 
and Safety Officer before beginning site operations. This tra ining must be documented. 
Additionally, personnel working at the site must have documentation of applicabl e initial and 
refresher tra ining (e.g., 40-hour hazardous waste opera tions training, 8-hour haza rdous waste 
operations refresher tra ining, etc.). 

T his tra ining must be documented. Additiona lly, personne l working at the site must have 
documenta tion of app licab le initial and refresher tra ining ( e.g. , 40-hour haza rdous waste 
operations tra ining, 8-hour hazardous waste operations refresher tra ining, etc.). 

If the occupational exposure limi ts are app lied to workers, then these workers must be 
q ua li fied as radiation workers. Completion of the 40-hour hazardous was te operations tra ining 
typica lly does NOT quali fy an individual as a rad iat ion worker. Cri teri a for qualification of 
personnel as radiation workers may be fo und in DOE and NRC guidance documents. This 
tra ining and quali ficat ion criteri a guidance must be fu lly implemented if the rad iation worke r 
exposure limits are app li ed to contro l of worker exposures . These limits are based on in fo rmed 
consent. Further individua ls des ignated as hea lth phys ics techni cian shall be the substantive 
requirement crite1ia gui dance fo r qualifica tion of these technician, at a minimum. 

E.10 RECORDS 
A ll records re lated to the documentation of the implementation of radiological contro l 

requirements are considered radiological safety records. This would include: 

• Dosimetry results and investigation results; 

• Radiation inventory and survey records; 

• Hea lth and Safety Pl ans; 

• Tra ining documentation; 

• Ca libration and accuracy check records; and 
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• Other supporting documentation necessary to verify Parsons I&T compliance with 
applica ble regulations, orders, standards, guidance, and industry practices to ensure 
safety of workers and the public and to protec t the environment. 

T hese records wi ll be maintained, as appropriate, by the Faci lity Health and Safety 
Representative, or a des ignate records repository (medical oversight contractor) shall maintain 
these records in a manner consistent with the requirements of thi s manual. 
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glossary 

A LARA: An acronym fo r "as low as reasonably achievable"; refers to an operating philosophy in 
whi ch occupational exposures are reduced as fa r be low specified limi ts as is reasonably 
achievable. 

ALPHA P ARTICLE: A charged part icle that is emi tted fro m the nucleus of an atom and that has a 
mass and charge equal in magnitude to those of a he lium nucleus, i. e., two protons and two 
neutrons. 

ATOM: The sma lles t unit of an e lement that is capable of entering into a chemica l reaction. 

A TOMIC NUM BER: T he number of protons in the nucleus of an atom of a nuclide. 

B ETA P ARTICLE: A charged particle emi tted fro m the nucleus ofan atom, with a mass and 
charge equal in magnitude to those of the electro n. 

CALIBRATION: The detenn ination of a measuring instrument' s varia tion from a standard , to 
ascertain necessary coJTection fac tors. 

CALEND AR QUARTER: Any 3-month period as specified in 29 CFR Part 19 10.96[6][4]. 

C HRONIC EXPOSURE: Radiation exposure of long but not necessarily continuous du ration. 

C OMMITTED EFFECTIVE DOSE E QUIVALENT (CED E ): The dose equiva lent calculated to be 
received by a ti ssue or organ over a 50-yea r period after the intake of a radionuclide into the 
body. 

C OUNT (RADI AT IO N MEASUREMENTS): The ex ternal indication of a device to enumera te 
ioniz ing events . It may refer to a sing le detected event or to the tota l number registered in a g iven 
period of time. T he term is often used enoneously to des ignate a di sin tegration, ioniz ing event, 
o r vo ltage pul se. 

D ECAY, R ADIOACTIVE : The di sintegrati on of the nucleus of an unstabl e nuclide by the 
spontaneous emi ss ion of charged pariicles and/o r photons. 

D ECONTAM INATION: The reduction or remova l of radioacti ve contaminati on from a ny given 
surface. 

D EEP DOSE EQU IVALENT (DO E ): T he dose equiva lent derived from ex ternal radiat ion a l a 
depth of I cm of ti ssue. 

D ETECTOR, INTEG RATING: A detector that measures a total accumulated radiation quanti ty 
(suc h as exposure or close) ra ther than the rate of accumulation of the radiation. Devices that 
accumulate and hold charges (e.g., e lectrometers) a nd that indicate measures proportiona l to the 
tota l dose are of this type . Examples of integrating detec tors are electrometers, electronic 
dosimeter, film badges, p ocket dosimeters, and neutron activation detectors. 

D ETECTOR, SCINTILLATION: A radiation detector whose response is a light signal generated by 
the inc ident radia tion and a sc intillating medium . The light signal is transformed in to an 
elec tronic signa l tlu·ough an adj acent, optically coupled , photo-sensitive device such as a 
photomultiplier tube. 

DIRECTLY IONIZING RA DIATIO N: Radiatio n removes e lectrons fro m the atoms of the abso rb ing 
media directl y by charge particle interaction. 

D OSE : A genera l term denoting the quantity of radi ation or energy absorbed. For spec ia l 
purposes, the tenn must be appropria tely qualifi ed . If unqualified, it refers to absorbed cl ose. 
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DOSE, A BSORBED: The amount of energy imparted to matter in a vo lume element by ioniz ing 
radiation , divided by the mass of irradiated ma teri al in that element. A lso ca lled dose. T he 
common unit of absorbed dose is the rad, which is equal to I 00 ergs of absorbed energy per gram 
of material (or 0.01 J/kg). The SI unit of absorbed dose is the gray, which is equal to 100 rad or 
to I j oule of absorbed energy per kilogram of materi al. 

DOSE, WHOLE BODY: The average uniform absorbed dose or dose equiva lent received by a 
person whose whole body is exposed to ionizing radiation fro m an external source. 

DOSE EQUIVALENT: The product of the absorbed dose, the quali ty factor, and other modify ing 
factors necessary to evaluate the effects of irradiation rece ived by exposed persons. This unit of 
measure takes into account the particular characteristics of the exposure. The common unit of 
dose equiva lent is the rem. T he SI unit is the sievert. Absorbed doses of different ty pes of 
radiation are not additive, but dose equivalents are, because they express a common scale the 
amount of damage incurred. 

DOSIMETER: An instrument to detect and measure accumulated radiation exposm e. In common 
usage, a pencil s ized ioniza tion chamber w ith a se lf- reading electrometer, used for personnel 
rnonito1ing. 

DOSIM ETER, P ERSONAL: A dosimeter of sma ll size ca rri ed by a person to determine the 
exposure, absorbed dose, and/or dose equiva lent received during the carrying time. Also ca lled 
personal exposure meter. 

DOSIMETER, POCKET: A dosimeter the shape and size of a fountain pen w ith a c lip , to be worn 
in the pocket li ke a fo untain pen. 

DOSIMETER, THERMOLUMINESCENT: An integrating detector that utili zes a phosphor sensitive 
to ioni zing radi at ion. The phosphor sto res the energy of the ioniza tion within itse lf and relea ses it 
as low-energy photon s (light) when heated . The tota l amount of light released is proportiona l to 
the total abso rbed dose. 

ELECTRON VOLT: A uni t of energy equiva lent to the energy ga ined by an electron in pass ing 
thro ugh a potential difference of I vo lt. Larger mul tipl e units of the electron vo lt are freq uen tl y 
used : KeV fo r thousand or kilo-electron vo lts; MeV for million or mega-electron vo lts. I eV = 
1.6 * I o- 12 erg. 

EXPOSURE: ( 1) The inc idence of radiation upon in animate or li v ing matter by in tent or acc ident. 
(2) For x or gamma radiation tests, the sum of the e lectri ca l charges of all the ions of one sign 
produced in air when all electrons liberated by photons in a suitable small vo lu me of air are 
completely stopped in air, divicjed by the mass of air in the vo lume. 

EXPOSURE R ATE : ( ! ) The exposure div ided by the time over which it was accumul ated. (2) The 
increment of exposure during a suitably small interva l of time, divided by that interva l of time. 
The usual unit of exposure rate is roentgens per hour (R/h). 

GA MMA RADIATION: Electromagnetic radiation re leases as the result of nuclear decay. Gamma 
radiation is the most penetrating of all radiation. 

GE IGER-MUELLER C OUNTER: A highly sensitive, gas-fi lled radiation measuring device. It 
operates at vo ltages hi gh enough to produce ava lanche ioniza tion. 

INDIRECTLY IONIZING RADIATION: Radiation which results in interactions that remove 
electrons from the atoms of the absorbing media by depos ition of energy in the atom . 
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lONIZA TION CHAMBER: An instrument designed to measure a quantity of ionizing radiation in 
terms of the charge of electricity assoc iated with ions produced within a defined volume. 

ISOTOPES: Nuclides that have the same number of protons in the ir nucle i, hence the same atomic 
number, but that differ in the number of neuh·ons and therefore in the mass number. Isotopes of a 
particular element have almost identical chemical properties. The tenns should not be used as a 
synonym for nuclide. 

LINEAR ENERGY TRANSFER (LET): The linear rate of loss of energy (locally over di stance by 
an ionizing particle moving in a material medium . The usual unit of LET is keV/um. 

PIG: A container, usually lead, used to store radioactive materials. 

PROFESSIONAL HEALTH PHYSICIST: A health physicist (as defined by the National Health 
Physicist) with at least 5 years of experience at least 2 of which should be in operational health 
physics (minimum 1 year) or dosimetry. 

PROPORTIONAL COUNTER: A gas-filled radiation detector tube operated in that range of applied 
voltage in which the charge collected per iso lated count is proportional to the charge liberated by 
the origina l ionizing event. The range of applied voltage depends upon the type and energy of the 
inc ident radiation. 

RAD: The unit of absorbed dose equal to 0.01 J/kg in any medium. 

RADIATION A REA: An area where the dose rate at 30 cm from the source of radiation or any 
surface it penetrates through is at least 5 mrem/ hr and less than I 00 mrem/hr. 

RADIATION, DIRECT: Radiation reaching a given location directly from an emitting source 
without co lli sion or energy degradation. Also called un sca ttered o r uncollided radiation. 

RA DI ATIO N, INDIRECT: Radiation reaching a given location after hav ing been scattered at least 
once. Also ca lled scattered radiation. 

RADIATION WEIGHTING FACTOR (QF): The factor dependent on linear energy transfer by 
which absorbed doses are multiplied to obtain (for radiation protection purposes) a quantity that 
expresses th e effect of the absorbed dose on a common sca le for a ll ioniz ing radiations. The 
weighting facto r fo r Gamma, X-ray, and Beta radiation is l . The weighting factor for Alpha 
rad iation is 20. Radiation weighting factor used to be ca lled quality facto r. 

RADIATION WORKER: A trained and qualified individual who meets the substantive criteria and 
guidance established by DOE and/or the NRC. 

REM: A specia l unit of dose equivalent. The dose equivalent in rems is nume1ically equal to the 
absorbed dose in rads multiplied by the quality factor and any other necessary modifying factors. 

ROENTGEN: One roentgen is the quantity of charge liberated by x or gamma radiation and is 
equal to 2.58 * 10·4 coulombs per kilogram of dry air. It is equivalent to the energy absorption of 
x or gamma radiation of 87.7 ergs/g of air or 96.5 ergs/g of tissue (0.00877 J/kg and 0.00965 
J/kg). 

SENIOR H EALTH PHYSICIST: A profess ional health physici st certified by the ABHP (prefeITed) 
or a profess ional health physicist with IO years of experience at leas t 2 of which should be in 
operational hea lth physics (minimum 1 yea r) or dosimetry. 

S HIELD: A body o f material used to prevent or reduce the passage of partic les or radiation. 

S HALLOW DOSE EQUIVALENT: The dose equi va lent deri ved from external radiation at a depth 
of0 .007 cm in ti ssue. 
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T OTAL EFFECTIVE DOSE E QUIVALENT (TED E ): The sum of the effective dose equiva lent (for 
external exposure) and the committed effective dose equi va lent (for internal exposures). 
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Title: DECONTAMINATION OF EQUIPMENT, MATERIALS, AND TOOLS 

Procedure No: RAD-6 
-1 

Revision: 1 I Date: October 4, 2000 

ADDENDUM III 

1.0 PURPOSE 

This procedure establishes the requirements for the decontamination of equipment, 
material , and tools that become contaminated -with radioactive material. 

2.0 SCOPE 

The purpose of this procedure is to provide general instruction for decontaminating 
equipment, material, and tools. Each decontamination operation is unique; thus, this 
procedure provides general , effective decontamination teclmiques and guidelines to be 
utilized by field personnel. This document applies to all personnel involved in the 
decontamination process. 

3.0 REFERENCES 

1. Multi-Agency Radiation Survey and Site Investigation Manual (MARSSIM), Final, 
December 1 997. 

2. Regul atory Guide 1.86, Termination of Operating Licenses For Nuclear Reactors. 

3. Task-Specific Health and Safety Plan. 

4. Procedure RAD-1 , Gamma Radiation Rate Instrument Operation, Parsons ES 

5. Procedure RAD-2, Beta-Gamma Surface Radiation Instrument Operation, Parsons ES 

6. Procedure RAD-7, Alpha Surface Radiation Instrument Operation, Parsons ES 

4.0 DEFINITIONS 

1. Survey Area - An area where radioactive materials or contamination are or may be 
present. Survey areas include areas where samples/smears (which may contain 
radioactivity) are being screened. 

5.0 GENERAL REQUIREMENTS AND LIMITATIONS 

5.0 1 Only qualified and trained personnel are allowed to decontaminate equipment. 
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5.02 All decontamination of contaminated tools or equipment shall be performed in 
accordance with the direction of the RCT providing the job coverage in accordance with 
this Procedure and the Radiological Work Permit (RWP). 

5.03 Decontamination activities shall be performed within a designated area. 

5.04 Controls to contain the spread of loose contamination during the decontamination activity 
shall be determined prior to the decontamination of equipment, material, and tools. 

5.05 Protective clothing, including respiratory protection, worn by the personnel -involved in 
~econtamination activities shall be detennined by the Health and Safety Manager in 
conjunction with the Project Health Physicist and stipulated in the RWP. 

5.06 Decontamination cleaning solvents/solutions shall only be used in accordance with the 
directions and limitations listed on the manufacturer supplied MSDS . Solvents/solutions 
requiring a pH adjustment shall be modified prior to use. 

5.07 Every effort will be made to avoid re-contamination of decontaminated materials . 
Contamination controls shall always be observed throughout a decontamination 
operation. 

6.0 RESPONSIBILITIES 

6. 01 Proj ect Health Physicist is responsible fo r: 

(a) Training the Radiological Control Technicians (RCTs) in the implementation of 
this procedure. 

(b) Establishing the personal protective equipment requirements for performing the 
decontamination activities . 

6.02 Radiological Control Technicians are responsible for: 

(a) Performing the decontamination in accordance with this procedw-e and the 
applicable training. 

(b) Reporting any unsafe or unusual conditions to the Field Supervisor. 

7.0 PROCEDURES 

7.01 General 

(a) A radiological survey shall be performed on any object which is to be removed 
from a Radiological Control Area (RCA) that may be contaminated. 

(b) If a survey indicates that decontamination is required, the item shall be bagged , 
wrapped, or contained, and tag the item "Requires Decontamination." 

7.02 Estab lishing a Decontamination Area 
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(a) The Field Supervisor and RCT shall determine a location for set-up of the 
decontamination area. 

(b) The following materials may be required for decontamination: 

• Safe, sturdy work stations with contamination resistant surfaces. 

• Adequate supply of approved cleaning solutions and solvents. 

• Light duty decontamination equipment such as paper wipes, paper towels , 
masslirrn towels, etc. 

• Medium duty decontamination equipment such as scrub pads, wire brushes, 
steel wool, files, sandpaper, etc. 

• Radioactive material storage bags, stickers, etc. 

• Buckets, barrels or drums for the storage of contaminated liquids, sludges or 
slurries, if applicable. 

• Blotter paper or absorbent material such as oil dry. 

• Storage drums/bags for the storage of contaminated protective clothing. 

• Adequate supply of personal protective clothing. 

• Step-off pad or double step-off pad in acco rdance with the provisions of the 
RWP. 

• A des ignated area within the decontamination area fo r the segregation of and 
monitoring of radioactive waste. 

(c) Once the decontamination area has been established and stocked for operation, the 
bagged or wrapped contaminated equipment can be placed in the decontamination 
work area. 

7.03 Decontamination 

(a) The preparation for decontaminating a particular tool , material , or piece of 
equipment shall be performed as fo llows: 

• Position the wrapped item so that the written in formation on the wrapping is 
visible. 

• The item shall be removed from the wrapping in such a manner (rolling 
plastic wrapping inside out, etc.) to control the spread of contamination. 

• An item that is highly contaminated with removable contamination should be 
misted with an approved liquid . The water vapor will wet down the 
particulate contamination and help prevent the poss ibility of airborne 
contamination. 
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• Once the item has been removed from the wrapping and has been properly 
positioned, discard the wrapping as radioactive waste. 

(b) General decontamination considerations 

• Any contaminated equipment with inaccessible areas shall be dismantled so 
that all surfaces are accessible for decontamination and for survey . 

• Decontamination shall be performed in a safe, effective maimer. 

( c) Considerations for decontaminating items with removable contamination. 

• Moisten the surface of the item with an approved liquid 

• Fold a paper or cloth wipe into sections, using one surface of the wipe, gently 
wipe contamination off in ONE direction AW A Y from the body to reduce the 
possibility of personnel contamination. 

• Re-fold the paper or cloth wipe so that a CLEAN surface is available (this 
should prevent cross-contamination) and continue until the item is ready for 
survey. 

• For some materials, duct tape will effectively remove contamination. Wrap 
the duct tape loosely around the gloved hand, ADHESIVE side OUT. Roll 
the tape over the contaminated area. 

( d) Considerations fo r abras ive hand decontamination techniques. 

• Remove as much removable contamination as possible as indi.cated in 
Paragraph 7.03(c). 

• Moisten the surface of the item to be decontaminated. 

• Use an abrasive cleaning tool (e.g. sandpaper, steel wool, steel brush, etc.) to 
loosen fixed contamination. Cleat1 in one direction ONLY at1d clean AW A Y 
from the body to prevent personnel contamination. 

• Continue to moisten the surface of the items to contain contamination. 

• Periodicall y remove as much removable contamination as poss ible 111 

accordance with Paragraph 7.03(c). 

• Survey the surface per Paragraph 7.03(e).to determine the effectiveness of the 
decontamination process. 

• Continue abrasive process until the item is decontaminated or tlu·ee abrasive 
cycles have been attempted. 

( e) Items ai·e to be scanned for radioactive contamination in acco rdance with 
appropriate procedures (Refs. 4, 5, and 6) . If the readings are below the baseline 
survey for the item or 2X background , the item is considered to be 
decontaminated. 
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(f) If contamination remains after attempting to decontaminate the item, contact the 
Project Health Physicist for further direction. 

(g) Items that cannot be effectively or economically decontaminated, will either be 
managed as radiological waste or sent to a decontamination vendor. 

(h) After all decontamination operations have been completed, survey the 
decontamination area to ensure that no residual contamination remains. 

7.04 Personnel Decontamination 

7.04.01 Perso1mel decontamination methods are addressed in the Task-Specific 
Health and Safety Plan. 

NOTE: NO WOUND SHALL BE DECONTAMINATED IN THE 
FIELD. MEDICAL ATTENTION MUST BE OBTAINED FOR 
DECONTAMINATING WOUNDS. 

8.0 RECORDS 

8.01 Use a fie ld notebook to record decontamination notes. 
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AP PENDIX H 
GENERIC RESPIRATORY PROTECTlON PROGRAM 

H.l OBJECTIVE 

The objective of thi s Respiratory Protec tion Program is to provide employees with sufficient 
information and guidance to adequately protect themselves from potential inhalation haza rd s 
during field operations. The use of respirators to protect personne l from inhalation hazards is 
permitted by OSHA under 29 CFR 19 l 0.134 when other more positive methods of protection, 
such as engineering contro ls (e.g., vent il ation) or work practices (e.g. , substitution) are not 
feasible . 

H.2 NEED FOR RESPl RATORY PROTECTJO N 

OSHA and ACGIH have es tabli shed occupationa l exposure limits fo r va rious airborn e 
contaminants. If there is the potential for workers to be exposed to airborne contaminants above 
occupationa l exposure limits, than feas ibl e engin eering controls and administrative measures 
should be instituted. If engineering contro ls are not feasib le, employers are required to provide 
respirators for employee protection. Traditiona l industrial hygiene engineering controls are often 
not feasib le for site work , hence, respirators mu st be relied upon as the primary means for 
respiratory protection during fi e ld in vesti ga ti ons . All respiratory protection practi ces sha ll 
comply with thi s progra m. 

H.3 MJNIMUM Rt-.:QUIREMENTS OF AN ACCEPTABLE 
RESPIRATOR PROGRAM 

The requirements for an accep tabl e respi ra to ry protection program are outlined in 29 CFR 
19 10.134. An OSHA acceptab le program includes the fol low ing elements: 

• Procedures for se lec tin g respirators fo r use in the workplace. 

• Training of employees on the proper se lecti on, use, and limitati ons of respirators. 

• Procedures for proper maintenance, c leaning, storage, inspection and repa ir of 
respirators. 

• Fit testin g procedures for tight-fitting respirators. 

• Procedures to ensure adequate air quality, quantity, and flow of breathing ai r for 
atmosphere-supplying respirators. 

• Medical sc reening of employees to dete rmine if they are phys ica lly ab le to perform 
their assigned work using respiratory protecti ve equipment. 

• Procedures for regularly eva luating the effectiveness of the program. 

H.4 ESTABLISHMENT OF THE RESPIRATOR PROGRAM 

Personne l with specific responsibiliti es for the implementati on of the program include the 
fo ll owin g: 
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H.4.1 Facility Health and Safety Representative 

T he Facility Hea lth and Safety Representa ti ve is responsible fo r : 

• Admini stering the respi ra to ry pro tec tion program. 

• Setting up and conducting tra ining. 

• Ensuring the offi ce has the necessary respiratory protecti ve equipment fo r the work 
performed by that offi ce. 

• Scheduling and conducting respi ra tor fit testing . 

• Ma intaining fit test and medical records. 

• Ensuring that respirato rs are properl y stored and maintained in the offi ce. 

• Ma inta ining respirator repa ir records. 

• Distributing respi rators to fi e ld team members. 

• Eva luating and updating the office respiratory protection program . 

H.4.2 Proj ect Health and Safe ty Officer (PH SO) 

All hazardous waste and indus tri al fi e ld inves tigations should have assigned to it a PHSO . T he 
PHSO is responsible for : 

• Ensuring that fi e ld team members ass igned to wear respirators are trained 111 proper 
respirator selec ti on and use . 

• Performing s ite specific respi rato ry pro tec tion tra in ing. 

• Eva luating the respira tor requirements for each fi e ld task . 

• Ve ri fy ing that a ll fi e ld team members ass igned to wea r respirators have received 
appropria te fi t-tes ting and are medi ca ll y certifi ed to wear the c lass of respirato r 
ass igned to them. 

• Developing a project hea lth and safety pla n that specifi es respiratory protection 
requirements fo r each anti c ipated s ite tas k. 

• Ensuring that resp irato rs are ma inta ined a nd sto red pro perl y a t the work s ite. 

• M a intaining an adequate supply of ca rtridges when air puri fy ing respi rators are used 
and e nsuring that Grade D o r better breathing a ir is used to supply self-conta ined 

breathing apparatuses and a irline respi rators. 

H.4.3 Project Staff 

All proj ect team members must read and confo rm to the Proj ect Health and Safety Plan. In the 
fi e ld , empl oyees are responsible for perfo rming dail y inspections and cleaning of their assigned 
respirato r and fo r storing them in a clean and sanitary loca tion. Workers must report any 
pro blems with respi ratory equipment to their PHSO immediate ly. 

H.5 FACTORS TO CONS IDE R WHEN SELECTI NG A RESPIRATOR 

Proper res pi rator se lecti on is a co mplex process that takes into consideration a va ri e ty o f 
fac tors. T he wo rkplace must be thoroughl y eva luated pri o r to se lec ting a respi rato r. This 
eva lua ti on must inc lude a reasonabl e es tima te of emp loyee exposure to respi ra tory hazard s a nd 
an identificat ion of the contami nant 's che mical state and physical form . Additi onally, work 
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factors such as exposure time, temperature, relative humidity, and expected phys ica l work effo rt 
must be eva luated when se lecting a respirator. 

H .5.1 Hazard Determin ation 

Identifying and eva luating potentia l respiratory haza rds is key to proper respirator se lection. 
In the proj ect hea lth and sa fety plan the respiratory hazards for each anticipated operation should 
be determine. Once the nature of the respiratory haza rd or hazards present have been identified, 
the PHSO must evaluate the magnitude of the hazard to dete rmine the potential exposure of each 
employee and the extent to which respirators of various types can reduce the harm caused by 
exposure. The steps for hazard determination are as fol lows: 

I . Determine what contaminants may be present at the site (review site hi story or past 
environmental samp ling data ; know contaminants that are re leased from operation 
[welding fumes]). 

2. Determine whether there are occupation exposure limits (OSHA permi ss ible exposure 
limits or ACGIH threshold limit values) for the identified contaminants. 

3. Determine if there is a comprehensive health standard (e .g., asbestos, lead) for the 
contaminant(s) . If so, there may be specific respirators required that wil l influence the 
selec tion process. 

4. Determ ine the IDLH levels for the contaminants (refe r to sec ti on 1-1 .5.2). 

5. Eva luate if the operation involves entry into a potentially oxygen defi c ient environment. 

6 . Estimate the concentration of contaminants (use historical exposure sampling data or 
ca lculate exposure estimates us ing environmental sampling data) . 

7. Determine the phys ical state of the contaminants (are contaminants fum es, mi s ts, 
va pors, o r gases). If the contam inants a re aeroso ls, estimate partic le s ize based on 
whether the contamin ants are fum es, mi sts, or dusts . If contaminants are vapors o r 
gases, evaluate ca rtridge or cani ster efficien cy in remov ing th e con taminants. 

8 . Determine whether the contaminants are eye irritants. 

C lea rl y, personal exposure monitorin g da ta is the most re liable approach for assess ing how 
muc h and what type of respiratory protecti o n is required in a given c ircumstance. Parsons l&T 
has ex tens ive perso nal monitoring data fo r UST removals, asbes tos abatement, and lead paint 
removal operations that can be used by PHSOs to eva luate resp iratory protection needs for 
employees ass igned to similar operations . For hazardous waste and industrial fie ld in vestigations, 
site specific exposure monitoring data may not be avai lable, however results from previous 
environmental samp ling inves tigations conducted at the s ite may be accessible. If ava ilable, 
review results o f the sampling data to assess volati le contarninant(s) that may be encountered 
during anticipated operations . From thi s information calculate the potentia l for exposure above 
occupational exposure limits based on substance(s) concentration, vapor pressure, and solubi lity. 
Models for ca lculating airborne exposure levels of contaminants based on the concentrations of 
the contam inants in so il and water may be found in Attachment H- 1 at the end of thi s Append ix. 

Many substances are not volatile (meta ls, PAH, PCBs, etc .) , thus knowledge of the antic ipated 
operation becomes criti ca l in determinin g the need for respiratory protection . For exa mple, high 
concentrations o f lead in soil by itse lf is not justification for wearing a respirator. The antic ipated 
operation mu st create a dust haza rd (such as the excavation of soil ) for inhalation to occur. As 
mention ed above, knowledge of the parti c le size is important for determining proper respirator 
se lec ti on. If the contaminant is an aeroso l w ith a parti c le size grea ter than 2 um mass median 
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aerodynamic di ameter (MMAD), an air purifying respirator with any filter type (95, 99, or 100) 
may be used (refer to section H.6. 1.2). If the contaminant is an aeroso l with an unknown partic le 
size or a particle size less than 2 µm MMAD, than only a series I 00 filter may be used. 

The identifica tion and eva luation of contaminants and opera tions provides the bas is for the 
initia l selection of a respirator. Once a level of respiratory protection has been se lected the PHSO 
can change the respirator se lection based on rea l-time air monitoring and profess ional judgment 
(refer to section H. 7 of this Appendix). 

H .5.2 Immediately Dangerous to Life or Health (lDLH) 

The definition of IDLH prov ided in 29 CFR 19 10.134(b) is as follows: 

Immediately Dangero us to Life or Health means an atmosphere that poses an 
inunediate threat to li fe, would cause irreversible adverse health effects , or 
would impair an individua l's ability to escape from a dangerous atmosphere. 

The purpose of es tablishing an IDLH exposure concentration is to ensure that the worker can 
escape without injury or irreversible health effects in the event of failure of the respiratory 
protective equipment. Only the following respi rato rs may be pennitted in an IDLH atmosphere: 

• A full face-piece pressure demand SCBA certifi ed by NIOSH for a minimum service 
li fe of thirty minutes; or 

• A combination full face-p iece pressure demand supplied-air respirator (SAR) with 
auxiliary se lf-contained air supply. 

All oxygen-defi cient atmospheres sha ll be cons idered IDLH environments. IDLH va lues for 
specific chemical s can be obta ined from the NJOSH Pocket Guide to Chemical Ha zards. Note 
OSHA states in 29 CFR 19 10. 134( c) tha t in " instances where the employer ca nnot identi fy or 
reasonab ly es timate the empl oyee ex posure, the empl oyer sha ll conside r the atmosphere to be 
IDU-[. " Thus, the samp ling of an unknown drummed waste must be co nsidered an IDLI-I 
opera tion . 

H.5 .3 Assig ned Pro tecti on Factor and \'lax imum Use Conce ntrntion 

The ass igned protection fa ctor (APF) is the minimum anticipated protection provided by a 
properl y functioning respirator or class of resp irators to a g iven percentage of properl y fitted and 
tra ined users . An APF of IO fo r a respirator mean s that a user could expect to inhale no more 
than one tenth of the a irborne contaminant present. It should be noted that APFs are based solely 
on laboratory fit testing and should be viewed and applied with pai1icular caution. APFs are not 
based on meas urements of actual field (workplace) performance. The protection factors li sted in 
Tabl e H- 1 are from the OSHA cadmium standard. 

Protection facto rs are used to calcu late the maximum use concentration (MUC) of a respirator 
for a particular substance. The A PF of a given respirator for a specific user multiplied by the 
PEL or TL V for a given substance is the maximum use concentration of that substance for which 
the respirator may be used. For example, if the APF for a half face air purifying respirator is I 0 
and substance X has a PEL ( or TL V) of 10 ppm, the half-face mask respirator w ill prov ide 
protection up to I 00 ppm. 

On a given site, indi vidual exposures may vary widely between workers , during a workshift, 
and between days. The range of potential exposures should be appropria te ly determined for all 
workers and for a ll c ircum stan ces that can be reasonably anti cipated. The highes t anticipated 
exposure fo r each respirator wearer should be used to compute the protection fac tor required for 
each weare r. 
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Table H-1 
Assigned Resp irator Protection Fa ct.ors 

OSHA 
Type of Respirator Cadmium Sta ndard 

Air Purifying 

Filtering face-piece JO 

Half-mask JO 

Full -face 50 

Powered Air Purifying 

Half-mask 50 

Fu II face- piece 250 

Loose fitting face-piece 25 

Hood or helmet 25 

Air Line 

Ha lf-mask (demand) JO 

Half-mask (continuous) 50 

Half-mask (p ressure demand) 1000 

Full face- piece (demand) 50 

Full face- piece (continuous flow) 250 

Fu ll face-p iece (pressure demand) 1000 

Self Contained Brea thing Agparatus 

Demand 50 

Pressure Demand > 1000 

H.5.-1 Eye lrri tation 

The dec ision of whether to use a full-face, half-face or quarter-face respirator is often made by 
considering the chemical 's potential for producing eye irritation or damage. The following 
guidelines should be used for selecting the proper mask. Any eye irritation is considered 
unacceptable for routine work activities. Therefore, only full face-piece respi rato rs are 
pem1iss ibl e in contaminant concentrations that produce eye irritation. Some eye irritation is 
pem1i ss ible when using an escape respi rator if it is determined that such irrita tion would not 
inhibit escape a nd such irritat ion is reversib le. 

In instances where quantita ti ve eye irritation data cannot be fo und in li terature references and 
theoreti ca l considerations indicate that the substance shou ld not be an eye irr itant, ha! f face piece 
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respirators are all owed . In cases where a rev iew of the litera ture indicates a substance causes eye 
irritation but no eye irritat ion threshold is specified, full face-piece respirators should be used. 

H.5.5 Service Life lnformation 

Because human senses are not foolproof in detecting gases and vapors and because many gases 
and vapors found in the workplace do not have adequate warning properti es (low odor 
thresholds), OSHA only permits the use of air purify ing resp irators for protection aga inst vapors 
and gases when: 

• The respirator is equipped with an end-of-service life indicator (ESLl) certified by 
NIOSH or 

• The employer establi shes a change out schedule for cartridges or canisters that will 
ensure that the cartridges or canisters are changed out before breakthrough. 

To date, only five contaminant-specific ESLis have been granted by NIOSH. Thus for most 
projects the PHSO will have to establish a cartridge or canister change out schedule to prevent 
contaminant breakthrough. Change out schedules may be established through a review of 
breakthrough test data or from reconm1endations provided by the respirator cartridge or ca nister 
manufacturer or supplier. 

OSHA emphasizes that a conservative approach is recomm ended when eva luating serv ice life 
testing data . Temperature, humidity, air flow through the sorbent, the work rate , and the presence 
of other potential interfering chemica ls in the workplace all can have a serious effect on the 
service life of an air-purifying cartridge or canister. In estab li shing a schedule for caitridge 
replacement, it is important that the PHSO base the schedule on worst-case conditions. Assuming 
worst-case conditions will provide the greatest margin for safety in using a ir-purifying respirators 
for protection against gases and vapors. 

Table H-2 provides breakthrough times fo r 42 chemi ca ls at various concentrati ons. These 
breakthrough times were derived from the Gerry 0 . Wood math model (Wood, G.O., Estimating 
Service Lives of Organic Vapor Cartridges , America n Industri al Hygiene Associat ion Journal , 
55 : 11-1 5, 1994 ). Note the tab le uses the fo l lowing standard conditions to ca l cu late breakthrough 
times: 

• Flow rate is 53.3 liters per minute 

• Sorbent mass per ca rtridge is 26 grams 

• Relative humidity is <50% 

• Temperature is 72°F 

If site conditions are s ignificantly different from the standard conditions, the PHSO wi ll need 
to make appropriate corrections to the times presented in Tabl e 1-1-2. 

H.6 RESP IRA TOR TYPES 

The basic purpose of any respirator is, simply, to protect the resp iratory system from 
inha lation of hazardous atmospheres. Respirators provide protection either by removing 
contaminants from the air before it is inha led or by supplying an independent source of 
respirable air. The princ ipal classifications of respirator types are based on these categori es. 
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Tab le H -2 

I~stimate of Breakthrough Tim es 

Co ncentration Concentration 
Chemica l 50 ppm 100 ppm 

Aromatics 

Benzene Work Shift Limited to 50 ppm fo r 
nega tive pressure APR 

To lue ne 1018 562 

Ethy lbe nzene 11 33 604 

m- Xyle ne 1143 608 
C umene 11 22 586 

Alcohols 

Metha no l Compound is not Compound is not 
app licable to thi s app licable to th is 
calculation calculatio n 

Etha no l 123 105 

lsopropano l 425 286 

Propa no l 55 1 364 

Butano l 1073 615 
2-Pe nta no l 1091 60 1 

Monochlorides 

V in y l c hl o ride Refer to vinyl chloride Refe r to vin yl chlo ride 
standard 19 10. 101 7 standard 19 10. 101 7 

Ethy l c hl o ride Not app li cab le, boili ng Not applicable , bo iling 
point below ambi ent po int below ambient 
te mperature temperature 

2-C hl oropropane 224 150 

C h lorobenzene 1327 709 

1-Chl orohexa ne 993 530 
1-Chl oroheptane 930 492 

Dichlorides 

Dich loromethane Refer to Methylene R efer to Meth ylene 
chl oride standard chl o ride standard 
1910. 1052 19 10. 105 2 
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Concentration 
500 ppm 

Limited to 50 ppm for 
negat ive pressure APR 

135 

135 

136 

126 

Compound is not 
applicable to thi s 
calcu lation 

60 

101 

123 

156 

143 

Re fer to vinyl chlo ride 
standard 19 10. IO 17 

Not applicab le, bo iling 
point below ambient 
tempera ture 

54 

160 

11 9 

56 

Refer to Meth ylene 
chl oride standard 
19 10.1052 
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C hemical 

1, 1-Dichloroethane 

Dichlorides {Cont'd) 

Cis 1,2-

Dichloroethy lene 

1,2- Dicho roethane 

1,2- Dichloropropane 

Trichlo rides 

Chl oroform 

Methy l chloroform 

Trichloroethy lene 

1, 1,2-Tri chloroethane 

Tetrachloriddes 

Carbon te trachloride 

Perc hl oroethy lene 

Ketones 

Acetone 

2- Butanone 

2-Pe nt anone 

4-Meth ly-2- Pentanone 

Cyc lopentano ne 

3- Hep tanone 

Cyc lohexa none 

Alkanes 

Pe ntane 

Hexa ne 

Heptane 

Nonane 

Decane 

Amines 

Ethy lam ine 

Prop lamine 

Ta ble H-2 (Co nt inu ed) 
Estim ate of Br ea kthrou gh T im es 

Concentration Concentration 
50 ppm 100 ppm 

234 157 

356 236 

482 310 

776 452 

409 263 

61 8 366 

749 441 

976 558 

677 398 

1106 609 

11 8 92 

423 27 1 

729 424 

884 448 

1020 589 

1061 56 1 

1257 683 

332 58 1 

585 334 

769 420 

907 470 

902 461 

No t applicable, boiling Not applicable, boi ling 
point below ambient po int below ambient 
temperatu re temperat ure 

226 11 7 
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Concentration 
500 ppm 

57 

82 

101 

121 

87 

102 

122 

143 

109 

145 

44 

88 

113 

11 7 

153 

123 

157 

136 

87 

99 

100 

95 

No t appli cable, boiling 
po int below ambient 
temperature 

46 
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A resp irator that removes contaminants from the amb ient air is ca lled an air-purifying respirato r. 
A respirator that provides air from a source o ther than the sunounding atmosphere is an 
atmosphere-supplying respirator. Both ty pes of respirato rs are desc1ibed be low. 

1--1.6.1 Air Purifying Resp irators (A PRs) 

The air purify ing device cleanses the contaminated atmosphere. Ambient air passes through a 
ca rtridge or cani ster that removes specific gases or vapors, aeroso ls, o r a combination of these 
contaminants. An APR is limited to use in environments where there is sufficient oxygen to 
support life (> 19 .5% by volume), where contaminant levels are below IDLH levels, and the 
MUC for the specific respirator is not exceeded. 

H.6.1.1 APR Configurations 

APRs are made of fl ex ibl e molded rubber, s ilicone, neoprene , or other materials. Present 
des igns incorporate rubber or woven elastic headstraps that are attached at two to six points . 

Face-pieces are ava ilable in three basic configurations. The first, called a "quarter mask," 
covers the mouth and nose, and the lower sea ling surface rests between chin and mouth. Good 
protection may be obta ined with a quarte r mask, but it is more eas il y di slodged than other types . 
Quarter mask AP Rs may only be used at Parsons I&T si tes for protection aga inst nuisance dusts. 

A second type, the "half mask," fits over the nose and under the chin . Half masks are des igned 
to seal more re liab ly than quarter masks, so they are preferred for use aga inst more toxic 
materials. Ha lf mask APRs may be used fo r protection against low levels of vapors, gases, and 
aeroso ls, provided that these substances are not eye irritants. 

A third type, the " full face-piece," covers from roughly the hairline to be low the chin. On the 
average they provide the grea test protection, usuall y seal most re li ab ly, and provide eye 
protec tion as well. Fu ll face-piece respirators are des igned fo r use in higher concentrations of 
tox ic materia ls than are quarter or hal f mask respirat ors. Because of the ir additiona l protection , 
most Parsons l&T operations requiring APRs are performed using ful l face-p iece resp irators . 

H.6.l. 2 Ae rosol Removing Respirators 

Aerosol removing respi rators offer protection aga inst airborne parti cul ate matter, including 
dusts, mists, and fumes. All aeroso l fi ltering APRs use fibrous materi a l (a filter) to remove the 
contaminant . As a parti cle is drawn onto o r into the filter, it is trapped by the fibers. C urrently, 
there are nine c lasses of fi lters (three levels of filter e ffici ency, w ith three ca tego ri es of res istance 
to filter effic iency degradation). The three leve ls of filter e ffi ciency are 95%, 99%, and 99 .97% 
(series 95 , 99 , 100) . The three categories of res istance to filter effic iency degradation are labe led 
N (Not res istant to oil ), R (Res istant to oil) , and P (oil Proof) . These certifi cation categories 
apply only to non-powered, air-purifying, parti cu late-filter respirators . Powered air-purifying 
respirators (PAPRs) fo r particulates are approved only with hi gh-effic iency filters . 

The selection process for using aeroso l removing APRs is outlined below : 

• The selection of N- , R- , and P-series filters depends on the presence or absence of oil 
parti c les , as fo llows: 

lf no oil parti cles are present in the work environment, use a fi lter of any series 
(i. e ., N-, R-, or P-series) . 

If oi l partic les (e .g. , lubricants, cutting fluids, g lycerine, etc.) a re present, use only 
R- or P-series fi lters . 

l foi l partic les are present and the filte r is to be used for more than one work shift, 
use only a P-seri es filter. 
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• Selection of filter efficiency (i.e., 95%, 99%, or 99.97%) depends on how much filter 
leakage can be accepted. Hi gher filter effi ciency means lower filter leakage . As stated 
ea rlier, if the contaminant is an aeroso l with an unknown parti cle size or one with a 
MMAD less than 2 um , the highest effi ciency filter must be used (N- , R-, or P-100 
series filters). Always use a l 00 series filter for protection against radioactive dust, 
metal fumes, asbestos, or when the substance specific standard specifies the use of 
HEP A or series I 00 filters. 

• The choice of face-piece depends on the level of protection needed-that is, the assigned 
protection factor (APF) required. 

H.6.1.3 Gas and Vapor Removing Respirators 

These air purifying respirators protect against ce1tain gases and vapors by using various 
chemical filters to purify the inhaled air. They differ from aeroso l filters in that they use cartridge 
or canisters containing sorbents to remove hannful gases and vapors. The cartridges may be 
replaceable or the entire respirator may be disposable. Sorbents are granu lar, porous materials 
that interact with the gas or the vapor molecule to clean the air. In contrast to aeroso l filters, 
which are effective to some degree no matter what the particle, sorbent cartridges are designed 
for protection against specific contaminants (mercury vapor or anunonia gas) or classes of 
contaminants (such as organic vapors or ac id gases) . 

The basic difference between cartridges and canisters is the volume of sorbent. Cartridges are 
vapor and gas removing elements that may be used singly or in pairs on qua1ter and half masks 
and on full face-pieces. The sorbent volume of a cartridge is small , about 50-200 cm3 so its 
usefu l life time is usually sho1t, particularly in high gas or vapor concentrations. Canisters have a 
larger so rbent volume ( 1000-2000 cm3

) and can be used in higher vapor and gas concentrations 
(up to the IDLH level) than cartridges. Limitat ions to the use of sorbent cartridge or ca ni ster 
resp irators include: 

• A canister or ca rtridge respirator sha ll not be used when there is reason to suspect that 
the sorbent does not provide adequate effi ciency against the remova l of a spec ifi c 
contaminant(s) that may be encountered at the site. 

• Where there is reason to suspec t that a sorbent has a high heat of reaction with a 
substance present at the site. 

• Where there is reason to suspect that a substance sorbed onto the surface of a cartridge 
or canister is shock sensitive. 

H.6.2 Atmosphere S upplying Respirntors (ASRs) 

Atmosphere supplying dev ices are the class of respirators that provide a respirabl e atmosphere 
to the wearer independent of the ambient air. The brea thing atmosphere is supplied from an 
uncontaminated source. The air source for an ASR must as a minimum conform to grade D 
requirement as specified in the Compressed Gas Association Standard G-7.1 . ASRs may be 
classified into two groups: air-line respirators and se lf-contained breathing appara tu s. 

H .6.2.1 Air- Line Respirator 

Air-line respirators deliver breathing air through a supply hose connected to a face-piece or 
head enclosure (welding helmet). Either a compressor or compressed air cylinders supply the 
breathing a ir. When air is supplied by a compressor it must be equipped with specifi c safety 
devices in accordance with OSHA requirements. For example, all compressors must have an 
alarm to indicate overheating and compressor failure. If the compressor is oil lubri ca ted, a carbon 
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mo nox ide alarm must be installed. All air-line respirators must compl y with the fo llo wing 
requirements: 

• T he maximum permiss ible inlet pressure is 125 psi. 

• T he hose length must be between 25 and 300 fee t (rev iew cert ifica tion fo r specific 
respirator). 

• Flow ra tes can not be less than 11 5 liters per minute (1pm) or greater than 425 1pm 
(tight fitting fa ce-piece) 

A ir- line respirators are available 111 demand , pressure-demand , and continuous-flow 
configurations. 

Demand. Demand air-line respirators are equipped with either half or full face-pieces. They 
delive r airflow only upon inhalation. Due to their des ign, a negative pressure is created in the 
face -piece upon inhalation . These respi rators shall not use by Parsons I&T employees . 

Pressure demand. Pressure demand respirators are s imilar to demand respira tors except that 
because of the ir des ign the pressure inside the face -piece is genera lly pos itive with respect to the 
outside ai r pressure during both inhalation and exhalation . The pos itive pressure means tha t 
when a leak develops in the fa ce seal the leakage of air would be outward. Thus, these respirators 
prov ide a higher degree of pro tection to the user than a ir-line respirators that operate in the 
demand mode. Most Parsons I&T haza rdous was te operations that require atmosphere supplying 
respi ra tors use pressure demand air- line respirators because of the ir high degree of protec tion and 
long use time. Wh en a pressure demand air-line respi ra tor is equipped w ith an auxiliary SCBA, it 
may be used in IDLH environments. The aux iliary air supply can be engaged in the event that th e 
primary air supply fa ils, a llow ing th e worker to escape from the IDL H atmosphere. 

Continuous flow. A co ntinuous fl ow respi ra tor has a regul ated amount of a ir de li ve red to the 
face -piece or head enc losure and is norma ll y used where there is an ample a ir supp ly such as that 
prov ided by an air compresso r. These respi ra tors may be equipped with either ti ght fittin g o r 
loose fi ttin g head enclosures. For tight fittin g face -pi eces, the air fl ow must be at leas t 11 5 1pm. 
Fo r loose fitting hoods or he lmets, the minimum fl ow is 170 1pm. Parsons I&T opera ti ons th at 
invo lve the use of continuous fl ow a ir- line respirato rs inc lude welding and abras ive blasting. 

H .6.2. 2 Self-Contained Breathin g Apparatus (SCBA) 

The SC BA prov ides resp ira tory pro tecti on aga inst gases , vapors, pa rticulates and oxyge n 
defi cient environments. T he wearer is independent of the surrounding environment because the 
breathing a ir is carri ed by the wearer. Pressure demand SCBAs may be used in IDLH and oxygen 
defi cient environments either as escape onl y devices or for short-term entry. A full face-
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Self Contained Breathing Apparatus 
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piece is most commonly used with SCBAs. There a re two major types of SCBAs: closed circuit 
and open circuit. Parson s I&T only uses open c ircuit pressure demand SCBAs. 

In an open c ircuit SCBA the exhaled a ir is exhausted to the environment rather that being 
rec irculated (a closed circ uit SCBA). A cy linder of hi gh pressure (2000-4500 psi) compressed 
air supplies a ir to a regulator that reduces the pressure for de li very to the face-piece. Most open­
circuit SCBAs have a serv ice life of 30 minutes to 60 mjnutes based on NIOSH breathing 
machine tes ts. However, a service life of 30 or 60 minutes is rarely obtained during fi e ld 
operations. The PI-ISO should plan for operations to be comp leted with no less than 20% of the 
air remaining in the tank. 

H.7. Se lection of Respirators Using Real-Time Measu rements 

The identification and eva luation of contaminants at a site provide the basis for the initial 
se lection of a respirator. Once a level of respiratory protection has been se lected it can be 
modified based on real-time air monitoring, supplemented with background information and 
professional judgment. 

Below are the allowed modifi cations. Please note the qua lifiers. 

• ASR (Level B) to No respirator (Level D): This modifica tion may be made by the 
PHSO when there is a susta ined absence of vo lat il es or aerosols as measured on rea l­
time equipment. A leve l D ensembl e cannot be used in an oxygen deficient 
enviro nment. 

• APR (Level C) to No Respirator (Level D): Same as Level B to Level D 

• Level D to Level B: May be made a t the direction of the PHSO based on the 
magni tude of the measurements and action leve l requirements spec ified in the proj ec t 
hea lth and safety plan. 

• Level C to Level 8: Permiss ible at the direc tion of the PHSO in instan ces where 
volati les or aeroso l measurements exceed the preset level B action leve l specified in 
the proj ect hea lth an d safety pl an. Level B (or engineering contro ls) sha ll be used when 
an oxygen defici ent enviro nment ex ists. 

• Level D to Level C: Permi ss ible at the direc tion of the PHSO when volati les o r 
aeroso ls exceed the preset ac tion level specified in the proj ect health and safety plan. 
(Contaminants mu st be known in order to wea r an a ir purifying respirator) . 

• Level B to Level C: May be made at the direction of the PHSO only when the 
contaminants and their concentrations are known . This mod ification should not be 
made without k11owledge of the chemicals on-site , their expected concentrations , and 
ab ility of the cartridges to absorb or filter out the chemicals. 

H.7 TRAINING 

H.7.1 Worker Training 

Se lecting the respirator appropriate for a g iven haza rd is important, but equally important is 
using the se lected device properly. Parsons I&T provides initial respi ra tory protection training 
fo r workers that are ass igned to acti vities requiring respi rato r use. 

J-1 .7. l.1 Initia l Training 

Emp loyees must receive training in proper respirator se lection and use prior to ass ignment to 
operations requiring respiratory protection . Ini tia l resp irator training may be provided by the 
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Corporate H&S Staff (as part of the 40-hour HAZWOPER training class) , the Facility H&S 
Representat ive, or the PI-ISO (as paii of a site-specific training). In each case the following topics 
must be presented: 

• Why the respirator is necessary and how improper fit , usage, or maintenance can 
compromise the protective effect of the resp irator. 

• The limitations and capab ilities of the respirator. 

• How to use the respirator effectively in emergency situations, including situations in 
which the respirator malfunctions. 

• The proper donning and doffing of the respirator. 

• Procedures for inspecting and checking the respirator before donning. 

• Procedures for the proper maintenance, cleaning, and storage of the respirator. 

• How to recognize medical signs and symptoms that may limit or prevent the effective 
use of respirators. 

• A genera l review of the OSHA Respirato1y Protection Standard. 

Training must invo lve classroom lecture and "hands-on" practice with the respirator. Training 
must be documented. 

H.7.1.2 Re-Training 

Retraining shall be administered annually, and when the following situations occur: 

• Changes in the workplace render previous training obsolete. 

• Cha nges in the types of respirators used render previous training obsolete . 

• Inadequacies in an affected emp loyee ' s know ledge or use of an assigned respirator 
indi cates that the employee has not retained the requi site understa nding or ski ll. 

An nual training shall be provided by the Facility H&S Representative or designee. 

H.7 .2 PHS O Tra ini ng 

PHSOs that oversee site operations in vo lving resp irator use should have a comp rehensive 
knowledge resp iratory protection practices . Their training shou ld inc lude, but not necessarily be 
limited to , knowledge of the following: 

• Initial worker training and instruction (see sect ion H. 7. l. I) ; 

• Basic respirato1y protection practices; 

• Selection and use of respirators to protect workers from the respiratory haza rds to 
which they may be exposed; 

• Factors that must be considered in establishing resp irato1y protection action levels for 
the project hea lth and safety plan. 

• Proper use of air monitoring equ ipment; 

• The nature and extent of the respiratory hazards to which workers may be exposed; and 

• The structure and operation of the entire respiratory protectio n program . 

H.- 14 
K:IHSIMA N UA LSICORP I l& SIA l'l'-1 IR_EV _ DOC REV 8 

JUN E 1999 



H.8 Respirator Fit Testing 

All respirato rs th at re ly on a mask-to- face sea l need to be checked with e ither qualita ti ve or 
quantita ti ve methods to dete1111ine whether the mask provides an acceptable fit to a wearer. The 
qua litati ve fit test procedures re ly on a subj ecti ve sensa tion (tas te, irrita tion , sme ll ) of the 
respirator wea rer to a paiticular test agent while the quantitati ve test uses instruments to measure 
fa ce sea l leakage. The relative workpl ace exposure leve l determines what constitutes an 
acceptabl e fi t and which fit tes t procedure is required. Qualitati ve fit tes ting may be used to fit 
tes t negative pressure air-purifying respirators, if they will be used in atmospheres less than ten 
times the PEL (Table H-3 ). If exposures are anti cipated to be greater than 10 times the PEL, 
quantita ti ve fit testing must be used. The reason for thi s is because the qualitative fit test 
protocols established by OSHA are only valid to achieve a fit fac tor of 100 (an ass igned 
protection factor of 10). When quantitati ve fit tes ting is used, a ll full face- piece respirators must 
meet or exceed a fit factor of 500, while quarter - and half-mask respirators must meet or exceed 
100. For pos itive pressure, a tmosphere-supplying respirators, either qua litati ve or quantitative fit 
tes ting may be used. The fit tes ting of ti ght-fitting atmosphere supplying respirators and tight­
fitting powered air-purify ing respirato rs sha ll be accomplished by perfo rming the fit test in the 
negative press ure mode. In all in stances the employee must be fit tes ted with the same make, 
mode l, style , and size of respirator that will be used in the fi eld . 

F it tes ting must occur prior to initi a l respi ra tor use, whenever a different respi rator face-piece 
(s ize, sty le, model or make) is used, and a nnually thereafte r. The Facility H&S or his or her 
des ignated representati ve is responsible fo r perfonning fit testing in accorda nce with OSHA 
accepted protoco l. Accepted protocols fo r qualitati ve and qua ntitati ve fit testing are presented in 
attachme nt 1-1-2 . 

Ta ble H-3 
Accepta ble Fit Tes t \'lct hocls 

Respirator Type Qualitative Fit Test 

Half-face , nega ti ve pressure, APR (< 100 fit Yes 
fac tor) 

Full -face, negati ve pressure, APR (< I 00 fit Yes 
fac tor) used in atmospheres up to IO times 
the PEL 

Full -face, negati ve pressure, APR (> I 00 fi t No 
fac tor) 

Supplied-air respi ra tors (SAR), or SCBA No 
used in negati ve pressure mode (demand 
mode) (> 100 fit fac tor) 

Supplied-air respi ra tors (SAR), or SCBA Yes 
used in positive pressure mode (pressure 
demand mode) 

H.8.1 General Requirements 

Quantitative F it Test 

Yes 

Yes 

Yes 

Yes 

Yes 

The employee shall eva luate respirator fi t using the fo ll owing procedures: 

• The tes t subj ect shall be all owed to pi ck the most acceptable respi rator fro m a 
suffi cient number o f respirator mode ls and s izes. (By providing several sizes and 
mode ls the subj ect is like ly to find a respirato r that fit s correc tl y and is com fo rtable.) 
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• Prior to the selection process, the test subj ect shall be shown how to put on a respirator, 
how it should be positioned on the face, how to set strap tension and how to determine 
an acceptable fit. A mirror shall be available to assist the subj ect in eva luating the fit 
and positioning of the respirator. 

• The tes t subject sh al I be informed that he or she is being asked to select the respirator 
that provides the most acceptable fit. Each respirator represents a differen t size and 
shape, and if fitted and used properly, will provide adequate protection. 

• The test subject shall be instructed to hold each chosen face-piece up to the face and 
eliminate those that obviously do not give an acceptable fit. 

• The more acceptable face-pieces are noted in case the one selected proves 
unacceptable; the most comfortable mask is donned and worn at least five minutes to 
evaluate comfort. 

After the subj ect has determined the respirator of greatest comfo1t, that person shall conduct a 
negati ve and positi ve pressure fit check (sec tion H.9) or other fit checks recommended by the 
respirator manufacturer. Another face-piece shall be se lected and re-tested if the test subject fails 
the fit checks. 

Qualitative or quantitative fit testing shall not be conducted if there is any hair growth between 
the skin and the face-piece sea ling surface, such as stubble beard growth, mustache, or sideburns 
which cross the respirator sealing surface. Any type of apparel which interferes with a 
satisfactory fit shall be altered or removed. If the subject exhibits difficulty in breathing, the test 
shall be di scontinued and the medical oversight contract (MOC) physic ian shall be contacted. 

After the successful compl etion of the fit checks, the respirator fit shall be tested using the 
app licable method from attachment H-2. No matter whi ch test protoco l is used, the employee 
shall be given a descripti on of the fit tes t protoco l and their responsibility during the tes t 
procedure. The fit tes t shall be perfom1ed whil e the test subject is wearing any applicable safety 
equipment that may be worn during actual respirator use which could interfere with resp irator fit 
(ea r muffs). The followin g test exerci ses mu st be performed during all fit testing methods 
prescribed in allac hmenl H-2: 

• Normal brea thing. [n a normal standing pos ition, without ta lking , the subj ect shall 
breathe normall y. 

• Deep breathing, as during heavy exertion. 

• Side-to-side and up-and-down head movements. These movements should not be 
exaggerated, but shou ld approximate those that take place on the job. 

• Talking. This is most easily accomplished by reading a prepared text (e.g. , Rainbow 
Passage) loudly enough to be understood by someone standing nearby. 

• Grimace. The test subject shall grimace by smiling or frowning . (this applies only to 
quantitative testing, it is not perfonned for qualitative fit testing) . 

• Bending over. The test subject shall bend at the waist as if to touch hi s or her toes. 

• Normal breathing (repea t of first bullet) 

Each tes t exerc ise sha ll be performed for one minute except for the grimace exerc ise which 
shall be performed for 15 seconds. The test subj ect shall be questioned by the Facility H&S 
Representati ve or des ignee regarding the comfort of the respirator upon compl etion of the 
protoco l. If the respirator is uncomfortable, anoth er model respirator shall be tri ed. The respirator 
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shall not be adjusted once the fit test begins. Any adjustment voids the test, and the process must 
be repeated. After the fit tes t has been successfull y completed, a fit test log (see Appendi x A) 
will be issued to the test subject. A copy of the log shall be maintained by the Facility Hea lth and 
Safety Representative in accordance with sect ion 7.6 of thi s manual. 

H.9 DAILY QUALITATIVE FIT CHEC KS AT TH E SIT~ 

In the field , each employee is responsible for pe rforming daily qualitative fit checks of the ir 
assigned APR respirator prior to entry into a hazardous atmosphere. The daily detennination of 
fit will consist of a negative and positive pressure fit checks as described be low. 

H .9.1 T he Negative Pressure Check 

In this test, the user closes off the inlet of the canister, cartridge, or filter by covering it with 
the palm of their hand ; inhales gently so that the face-piece collapses sli ghtly; and holds the ir 
breath for about 10 seconds. If the face-piece remains slightly collapsed and no inward leakage is 
detected, the respirator is probably functioning correctly. 

H .9.2 The Positive Pressure Check 

This test is conducted by closing off the exhalation valve and exhaling gently into the face­
piece. The fit is considered sa ti sfactory if s li ght positi ve pressure can be built up inside the face­
piece without any evidence of outward leakage. 

H.10 RESPJRATOR INS PECTION, CLEANI NG, MAINTENA:\CE, ANO 
STORAGE 

Respirator inspection is an integra l part of the overall respirator program. W earing a poorl y 
mainta ined or malfunctioning respirator is, in one sense, more dangerous than not wearing a 
respirator at all. The employee wearing a defective device thinks they are protected when, in 
rea lity, they are not. Emergency esca pe devices are parti cularl y vulnerab le to poor maintenance 
since they are genera ll y used infrequently and often in the mos t haza rdous and demandin g 
circumstances. The poss ibl e consequences of wearing a defective emergency escape and rescue 
device are lethal. 

The OSHA standards strongly emphasize the importance of an adequate mai ntenance program, 
but permit its tai lo1ing to the type of working conditions and hazards invo lved. However, a ll 
programs are required to inc lude at least: 

• Inspection for defec ts (including a leak check) 

• C leaning and disinfecting 

• Repair, and 

• Storage. 

A proper maintenance program ensures that the worker's respirator remains as effective as 
when it was new. 

H . I 0.1 Inspection for Defects 

The Facility H&S Representative is responsible for inspecting respirators prior to assignment 
to indi viduals and upon receipt of the respirator after compl etion of field operations. Results of 
the inspection shall be recorded on form 1-1 S07-06 (Appendi:-; A). In the fi e ld , the empl oyee is 
respon sible for inspecting hi s o r her APR respiratory every day befo re and after use. The PHSO 
is responsible for performing daily inspections of active ly used ASRs (a ir-line or SCBA) and for 
the monthly inspection of emergency escape respirators. 
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H.10.1. l Inspection of Air Purifying Respirators 

Routinely used a ir-puri fy ing respirators should be checked as fo llows before and after each 
use: 

• Examine the face-p iece for: 

Excess ive dirt; 

Cracks, tears, holes, or di stortion from improper storage; 

Inflexibility (stretch and massage to restore fl exibili ty); 

Cracked or badly scratched lenses; 

Incorrectly mounted full face-piece lens or broken or miss ing mounting clips; and 

Cracked or broken ai r-purify ing element holder(s), badly worn threads, or 
miss ing gasket(s) (if required). 

• Examine the head-straps or head harness for : 

Breaks; 

Loss of elas ticity; and 

Broken or malfunctioning buckles and attachments, and excessively worn 
serrations on the head harness which might permit sl ippage. 

• Exam ine the exha lation va lve for: 

Foreign materi a l, such as dete rgent res idue, dust parti c les, or human ha ir under 
the va lve seat; 

Cracks, tears, or di stortion in the va lve material ; 

Improper insertion of the va lve body in the face -pi ece; 

Cracks, breaks, or chips in the va lve body, particul arl y in the sea ling surface; 

Miss ing or defecti ve va lve cover; and 

improper insta ll at ion of th e va lve in the va lve body. 

• Examine the a ir-puri fy ing elements fo r: 

Incorrect cartridge, cani ster, or filter fo r the hazard ; 

Incorrec t installation, loose connections, mi ss ing or wo rn gaskets, or cross­
threading in holder; 

Expired shelf-li fe date on cartridge or canister; 

Cracks or dents in outside case of filter, ca rtridge, or ca ni ster; and 

Evidence of prior use of sorbent cartridge or cani ste r, indicated by absence of 
sea ling materia l, tape , fo il , etc., over inlet. 

H . 10.1.2 Inspection of Atmosphere Supplying Respirators 

For a ro utine ly used atmosphere-supplying device, use the fo llow ing procedures. 

H- 18 
K:IHSIMANUALS\CO RPl-l &S\APP-I-IR EV.DOC REV 8 

JUNE 1999 



• If the device has a ti ght-fittin g face- piece, use the procedures outlined above for air­
purifying respira to rs, except those perta ining to the air-purifying e lements. If the 
dev ice is a hood , he lmet, blouse, or ful I suit, use the following procedures : 

Examine the hood, blouse, or full suit for rips and tears, seam integrity, etc. 

Examine the protective headgear, if required, for genera l condition , with 
emphas is on the suspension inside the headgear. 

Examine the protective face-shield for cracks or breaks or impaired vision due to 
rebounding abrasive particles. 

Make sure that the protec ti ve screen is intact and secured correctly over the face­
shield of abrasive blasting hoods and blouses. 

• Examine the air supply system for: 

Integr ity and good condition of air supply lines and hoses, including attachments 
and end fittings , and 

Correct operation and condition of a ll regulators and valves. 

• Self-contained breathing apparatuses must be inspected by the Pl-ISO before initiating 
field operations. The results of the initia l inspection must be documented on fonn 
HS0 7-07 (Appendix A). Each worker is responsible for inspecting hi s or her individua l 
face-piece assembly for defec ts (e .g., frayed or cut hoses or straps) prior to use each 
day. Infrequently used respirators, such as emergency escape packs, must be inspected 
monthly. Inspection must include the following: 

Exami ne air supply (ensure ta nk is full y charged). 

Exa mine hood integrity (no cracks). 

Ensure that the respirator is clean . 

Examine a ir de li very hose fo r cuts and cracks. 

Examine harness integrity. 

H.10.2 C leaning a nd S torage 

The Facility H&S Representative or des ignee is responsible for inspecting and cleaning all 
respirators returning from the fi eld. C leaning is accomplished by using the procedures presented 
in Attachment H-3. After cleaning, sanitizing and inspecting the respirator, the Facility H&S 
Representative will repackage and store the respirator in an area protected against dust, sunlight, 
heat, extreme co ld , excess ive moi sture or damaging chemicals. Respirators must be packed and 
sto red so that the exhal at ion valve will rest in a normal position. When a respirator is used in the 
field , it must be cleaned each day by the respirator user. 

H. l 0.3 Maintenance 

Continued usage of respirators will require periodic repa ir or replacement of component parts. 
Replacement of parts and repair of air purifying resp irators, in most cases, present few problems. 
Replacement parts for respiratory protective devices must be those from the manufac turer of the 
equipment. Substitution of parts from a different brand o r type of respirator w ill vo id the 
respirator's NIOSH approva l. An SCBA is more difficult to maintain than an APR primarily 
because of the SCBA's va lve and regulator assemb ly. For this reason, SCBA repairs and 
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adjustments must be pe rformed by a certified technician. Respirator maintenance must be 
documented. 

H.11 MII DI CAL ASPECTS OF RESPIRATOR USE 

No employee wil l be permitted to wear a resp irator without c learance from the MOC 
physician . The diagnosti c protocol for a fit-to-work classification includes an assessment of the 
worker ' s ability to wear an air purifying respirator, an airline respirator, and a SCBA. The 
Faci li ty Health and Safety Representative shall not ass ign a worker to perform a task requiring 
respirator use unless he or she has received the medical report from the MOC physician that 
sta tes that the employee has no limitation in wearing the assigned respirator. 

H.12 EVALUATION OF THE RESPIRATOR PROGRAM 

The respirator program wi ll be periodically evaluated by the Facility Hea lth and Safety 
Representative and modified as appropriate. The auditing of respirator practices wil l be used to 
assess whether respirators are being selected and worn properly. Examination of respirators in 
use and in storage wi ll indicate how well the equipment is being maintained. The results of peri­
odic audits will be used to assess the effectiveness of the program and aid the Faci lity Health and 
Safety Representative in identifying areas that need improvement. 
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ATTACHMENT H-1 
EXPOSURE CALCULATIONS 



ATTACHNIENT H-1 
EXPOSURE CALCULATIONS 

CALCULATING EXPOSlJRE ESTIMATES FROM VOLATJLES IN 
'WATER AND SOIL 

Vapor concentrations can be measured through the use of a photoionization detector, flame 
ionization detector, infrared spectrometry, or other techniques. Exposure levels can also be 
estimated using the fol lowing ca lcu lations . 

Calculating S aturation Vapor Pressure 

Conta1ninants that have high vapor pressures are more likely to be present in the atmosphere as 
vapors. The potential exposure to volatile contaminants can be estimated if the so il or water 
co ncentration and vapor pressure of the contaminants are known. The concentration of a vapor in 
a workspace can not exceed its sa turation concentration. If the vapor pressure (in torr or mm of 
Hg) multiplied by 1316 ppm/ torr is less than the exposure limit of the contaminant, than the 
breathing air can not contain vapor concentrations above that limit. 

PPM= Vapo r pressure of contaminant x 13 I 6 ppm/torr 

Est imating Expos ure Conce ntration fo1· Vola t iles in \Yater 

Pressure Ove,· Solutions Us in g Raoult' s La,,, 

If th e vapor from a contam.inant is water so luble and the concentration of the contaminant in 
water is known, an estimate of the maximum air co ncentration for th at contaminant can be 
obta ined using Raou lt's law. Raoult' s law re lates vapor press ure to concentration as fo ll ows: 

P_,= Pa1tial pressure of contaminant A in gas phase 

Y_,= Mo le fractio n of contaminant A in liquid phase 

P,
11
._.,p = Vapor pressure of pure contaminant A 

Raoult' s law is more accurate for concentrated solutions (>0.5mol/li ter). 

Raoult 's law is more accurate for soluble contaminants (> I mol/liter) . 

Example: 

Methyl ethly ketone (MEK) is present in surface water at 5,000mg/liter. Because MEK 
is so lubl e in water (3 moles/ liter) , Raoult' s law can be use. The vapor pressure of pure 
MEK is 90.6 mm of Hg and the molecular we ight is 72.1 g/mol. P,, can be ca lculated as 
follows: 

90.6 mm of Hg x 5 g/l 
p ,, = ------------

72 . I g-/ mol x 55.5 mo! II 
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Pressure Over Solutions Us ing Henry's Law 

If the contaminant has a low so lubility in water, an es timate of the contamin ant's max imum 
vapor concentration can be made using Henry 's Law. Henry's law relates vapor pressure to 
concentration as fo llows: 

P "= Partial pressure of contaminant A in the gas phase 

H= Henry's law constant 

Y" = Mole fraction of A in the liquid phase 

Henry's law constan ts are publi shed in environmental sources like Howard' s Handbook of 
Environmental Fate and Exposure Data. T hese sources often provide the constant in 
inconvenient units like atm- 1113

/ mole. An estimate of the Henry ' s law constant, in more useful 
units, can be derived by dividing the so lubility of the compound in wa ter by its pure state vapor 
pressure. This estimate can be used for compounds with limited so lubility(< 1 moll liter) 

Example: 

Methyl chl oroform is present in water at 6 ppm. Since methy l chloroform has a low 
solubili ty use Henry 's law to ca lculate the vapor pressure of the contaminant. To derive 
the vapor pressure of the methyl chlorofo rm contam inant the Henry' s law constant can 
be calculated by knowing the sa turation vapor pressure ( 124 111111 of Hg) and water 

so lub ility ( 4 ,400mg/l) of methyl chloroform. 

H = 124 mm of Hg = 0.028 torr x 1,3 16 ppm = 
37 

ppm 

4.400 nw I l me I l torr me I I 

p ,, = 6111g I l x 37 ppm I (mg I l) = 222 ppm (64 % of the OSHA PEL) 

Calcu lating Exposure Estima tes for Vo latiles in Soil 

The rate at which vo latile chemica ls from contaminated so il en ter the air depends on the 
chemical , its concentrat ion , moisture in the so il , and the clay or orga nic ca rbon factio n (f0 c) of the 
soil. To calculate the air concentration for volatiles in so il use the fo ll ow ing fonnu la: 

c,,, = ( 13 I 6CS-Oil x P ,,.)/ (C"" x fOCI x KJ 

Where the units are as fo llows: 

C,,, Concentration of contaminant in air, parts per million by vo lume 

C'°'' Concentration of contaminant in soi l, milligrams per kilogram (from results of 
previous sampling investigation) 

P ""' Saturation vapor pressure, torr or mm of Hg (from chem ica l reference 
handbook) 

C,,. Saturation water so lubility, milli gra ms per liter (from chemi ca l reference 
handbook) 
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t Orga ni c carbon content , dimensionless ratio (from so il sc ience reference) 

K
0

, Organi c carbon patiition coeffi cient, dimensionless ra tio (from ri sk assess ment 
reference manual) 

Similar to the calculation fo r vo latil es in wa ter, the above approach fo r calculating air 
concentrations from contaminated so il is very conservative. If the calculated contaminant 
concentration is less than the occupational exposure limit, than a respirato r would not be 
required. 

Calculating Exposure Limits for Mixtures 

When two or more substances which act upon the same organ system are present, their 
combined effect sha ll be given primary consideration. In the absence of information to the 
contrary, the effects of the different haza rds should be conside red additive . To eva luate if the 
exposure limit for a mixture will be exceeded, use the following fo rmula. 

C/TI + C/ T2+ ... C/ T,, 

C= The calculated concentration fo r contaminant 

T= The occupati onal exposure limit fo r contaminant 

If the sum exceeds uni ty, then the exposure limit fo r the mixture is exceeded and a respirator 
should be donned. An exception to the rnle may be made when there is good reason to be lieve 
that the chief effec ts of the different harmful substances are not additive but are independent. ln 
such cases the exposure limi t is exceeded when any one component of the mixtu re (C i/T 1 or 
Ci/T 2) has a value that exceeds unity. 
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ATTACHMENT H-2 
FIT TEST PROTOCOLS 

QUALITATIVE FIT TEST (QLFT) PROTOCOLS 

Genera l 

The Faci lity H&S Representative administering the QLFT must be ab le to prepare test 
so lutions, ca librate equipment, perform the tests properly, recognize inva lid tests, and ensure that 
the test equipment is working properly. QLFT equipment must be kept clean and well maintained 
so it operates within the parameters for which it was des igned 

lsoamyl Aceta te Protocol 

This pro toco l is appropriate fo r the fit testing of respi rators w ith organic vapor ca rtridges or 
canisters. 

Odor Threshold Screen ing 

Odor threshold sc reening is performed without the subj ect wearing a respirator. The screen ing 
is intended to determine if the subj ect can detect the odor of isoamyl acetate at low levels. 

I. Three I li ter g lass jars with meta l li ds are required. 

2. Odor-free wa ter (e.g., di stilled or spring wate r) at approx imate ly 25 deg. C (77 deg. F) 
shall be used for the so lutions. 

3. The isoam yl acetate (IAA) (a lso known at isopenty l acetate) stock solu tion is prepared 
by adding I ml of pure lAA to 800 mis of odor-free wate r in a I lite r jar, c los in g the lid 
and shaking fo r 30 seconds. A new so lu tion sha ll be prepared at least weekl y. 

4. The screening tes t sha ll be conducted in a room separate from the room used for actua l 
fit testing . T he two room s sha ll be well-ventilated to prevent the odor of IAA from 
becoming evident in the general room a ir where testing takes place. 

5. The odor tes t so lution is prepared in a second jar by placing 0.4 ml of the stock solution 
into 500 mis of odor-free water using a c lean dropper or pipette. T he solution shall be 
shaken for 30 seconds and a llowed to stand fo r two to three minutes so that the IAA 
concentration above the liquid may reach equilibrium. This so lution sha ll be used for 
only one day. 

6. A test blank shall be prepared in a third jar by adding 500 mis of odor-free water. 

7. The odor tes t and tes t bl ankj ar lids sha ll be labe led (e .g., land 2) for j ar identification. 
Labels shall be placed on the lids so that they can be peeled off periodically and 
switched to mainta in the integrity of the test. 

8. The fo llow ing instructions shall be typed on a ca rd and placed on the table in fro nt of 
the two test jars (i.e. , 1 and 2): "The purpose of this test is to determine if you can smell 
banana o il at a low concentra tion. The two bottles in front of you conta in water. O ne of 
these bott les a lso contains a small amount of banana oi l. Be sure the covers are on tight, 
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then shake each bottl e fo r two seconds. Unscrew the lid of each bottl e, one at a time, 
and sniff a t the mouth of the bottl e. Indica te to the Facili ty Health and Safety 
Representati ve which bottl e contains banana o il." 

9. The m ixtures used in the IAA odor detection tes t shall be prepared in an area separate 
from where the tes t is perfo m1ed, in order to prevent o lfac tory fa tigue in the subj ect. 

I 0. If the test subj ect is unable to correc tly -identify the j ar conta ining the odor tes t so lution, 
the IAA qua litati ve fit test shall not be perfonned . 

11 . If the test subj ect correctly identifies the j ar containing the odor test so lution, the tes t 
subj ect may proceed to respirator se lection a nd fit testing. 

lsoamyl Acetate Fit Test 

I. The fit tes t chamber shall be a c lea r 55 -ga llon drum liner suspended inve1ied over a 2-
foo t diameter frame so that the top of the chamber is about 6 inches above the test 
subj ect 's head. If no drum liner is available, a s imilar chamber shall be constructed 
using plas ti c sheeting. The ins ide top center of the chamber shall have a sma ll hook 
attached. 

2. Each respirator used fo r the fi t test sha ll be equipped with organic vapor ca1i ridges or an 
orga nic vapor canister. 

3. Afte r se lecting, donning, and properly adju sting a respi rato r, the test subj ect sha ll wea r 
it to the fit testing roo m. 

4. A copy of the tes t exe rcises (sec tion 1-L. 8. I) a nd any prepared text from w hich the 
subjec t is to read shall be taped to the inside of the test chambe r. 

5. Upo n entering the test chamber, the test subj ec t shall be g iven a 6- inch by 5-inch piece 
of paper towe l, or other poro us, absorbent , s ing le-ply materi a l, fo lded in half and wetted 
with 0.75 ml of pure IAA. 

6. The test subj ec t shall hang the wet towe l on the hook at the top o f the chambe r. An IAA 
tes t swab or ampule may be substi tuted fo r the IAA wetted paper towel provided it has 
been demonstrated that the a lternative IAA so urce will genera te an IAA test a tmosphere 
with a concentrati on equi va lent to that genera ted by the paper towel method. 

7. All ow two minutes fo r the !AA tes t concentration to stabilize befo re sta rting the fit test 
exercises. At thi s time the Fac ility Hea lth and Safety Representative should expl a in the 
fit test exercises. 

8. If at any time during the test, the subj ect detects the banana- li ke odor of IAA, the tes t is 
fa iled. The subj ect shall quickly exit from the test chamber and leave the tes t area to 
avo id olfactory fa tigue . 

9 . If the test is fa il ed, the subj ect shall re turn to the se lection room and remove the 
respirator. The test subj ect shall repeat the odor sensitivity test, se lect and put on 
ano ther respi rator, re turn to the test area and aga in begin the fit test procedure. Th e 
process continues until a respi rator that fi ts has been found . Should the odor sensitiv ity 
tes t be fa iled , the subject sha ll wa it at least 5 minutes befo re re-testin g. Odor sensitiv ity 
will usually have returned by thi s time. 
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10. lf the subj ect passes the test, the effic iency of the tes t procedure sha ll be demonstrated 
by having the subj ect break the respirator face sea l and take a breath before exiting the 
chamber. 

11 . When the test subj ect leaves the chamber, the subject sha ll remove the saturated towe l 
and return it to the person conducting the test, so that there is no significa nt IAA 
co ncentration buildup in the chamber during subsequent tes ts. The used towels shall be 
kept in a se lf-sealing plasti c bag to keep the test area from being contaminated . 

J rritant Smoke (Sta nnic C hloride) Protoco l 

T hi s qualitative fit test uses a perso n's response to the irritating chemicals re leased in the 
"smoke" produced by a stannic chloride ventilation smoke tube to detect leakage into the 
respirator. The respirator to be tested must be equipped with a P-, R, or N- l 00 series filter. An 
enclosure shall not be used for this tes t. The smoke can be irritat ing to the eyes, lungs, and nasal 
passages , thus the Faci lity H&S Representative shall take precautions to minimize the test 
subj ect's exposure to the irritant smoke by perfonning the test in a well-ventilated area. 

Sensitivity Screening C heck 

The person to be tested must demonstrate hi s or her ability to detect a weak concentration of 
the irritant smoke. 

I. The Facility Health and Safety Representative sha ll break both ends of a ventilation 
smoke tube containing stanni c chloride, and attach one end of the smoke tube to a low 
fl ow a ir pump set to de li ver 200 milliliters .per minute or an asp irator squeeze bulb . The 
Fac ility Health and Safety Representative sha ll cover the other end of the smoke tube 
with a short pi ece of tub ing to prevent potential injury to the subject from the jagged 
encl of the smoke tube. 

2. The Facility Hea lth and Safe ty Representative shall adv ise the test subj ect that the 
smoke can be irritat ing to the eyes , lungs , and nasa l passages and instruct the subj ect to 
keep hi s or her eyes closed whil e the test is perfo m1ed. 

3. The test subj ect shall be a llowed to smell a weak concentra tion of the irritant smoke 
befo re the respirator is donned to become familiar w ith its irri tating properti es and to 
dete rmine if he or she can detect the irri tat in g properti es o f the smoke. The Facili ty 
Hea lth and Safety Rep resentative sha ll care full y direc t a small amount of the irri tant 
smoke in the test subj ect's direc tion to determine that he or she can detect it. 

irritant S moke Fit Tes t Procedure 

I . Th e person being fit tested sha ll don the respirator without ass istance, and perfonn the 
required nega ti ve and positi ve pressure fit check(s). 

2. The tes t subj ect shall be instructed to keep his or her eyes closed. 

3. The Faci li ty Hea lth and Safety Representative shall direct the stream of irritant smoke 
fro m the smoke tube towa rd the face seal area of the test subj ec t, using the low fl ow 
pump or the squeeze bulb . The Faci lity Hea lth and Safety Representative shall begin at 
least 12 inches from the face-p iece and move the smoke stream around the whole 
perimeter of the mask. The Facili ty Hea lth and Safety Rep resentat ive shall gradua ll y 
make two more passes around the perimeter o f the mask, mov ing to within six inches of 
the respirator. 
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4. If the person being tested has not had an involuntary response to the irritant smoke, 
proceed with the test exerci ses. 

5. The exercises identified in secti on H. 8.1 shall be performed by the test subj ect while the 
respirator seal is be ing continually chall enged by the smoke. Smoke shall be directed 
around the perimeter of the respirator at a di stance of six inches. 

6. If the person be ing fit tested reports detecting the irritant smoke at any time, the tes t is 
failed. The person be ing tested mu st repeat the entire sensitivity check and fit test 
procedure. 

7. Each tes t subj ect passing the initant smoke test without evidence of a response 
(involuntary cough, irritation) shall be given a second sensitivity screening check. Thi s 
check involves squeezing a small smoke stream from the tube after the respirator has 
been removed. If the test subject fails to evoke a response, the fit test is voided. 

8. If a response is produced during thi s second sensitivity check, then the fit test is passed. 

QUA NTITAT IV E FIT T EST (QNFT) PROTOCOL 

General 

The Facility H&S Representati ve administering the QNFT must able to ca librate equipment, 
perform the tests properly, recogn ize inva lid tes ts, and ensure that test equipment is working 
properly. QNFT equipment must be kept clean and well maintained so it operates within the 
parameters for which it was des igned. 

Am bi en t Aeroso l C ondensation Nuclei Co11nte1· (CNC) Quantitative F it 
Testing Protocol. 

The ambient aeroso l condensa tion nuclei counter (CNC) quantitati ve fit testing (Portacount 
TM) protoco l quantitati ve ly fit tes ts respi ra tors by co llecting samples from th e inside of the 
mask. To perfo nn the quantitative fit test a respirator with a sa mpling probed is used . The probed 
respirator has a spec ial sampling dev ice that allows the probe to sample a ir from inside the mask. 
A probed respirator is required for each make, style , mode l, and size that the empl oyer uses and 
ca n be obtained from the respirator manu facturer or dist1·ibutor. The CNC ins trument 
manufacturer, TSI lnc., a lso provides probe attachments (TSI sampling adapters) that permit fit 
testing using the employee 's own respirato r. A minimum fit factor pass level of at least 100 is 
necessary for a nega tive pressure half-mask respirator and a minimum fit factor pass level of at 
least 500 is required for a negative pressure full face -piece respirator. The entire screening and 
testing procedure shall be explained to the test subject prior to conducting the screening test. 

Portacount Fit Test Requireme nts 

I. Check th e respirator to make sure the sampling probe and line are properly attached to 
the face-piece and that the respirator is fitted with a particulate filter capable of 
preventing significant penetration by the ambient particles used for the fit tes t per 
manufacturer 's instruction. 

2. Instruct the person to be tested to don the respirator for fi ve minutes before the fit test 
starts. This purges the ambient paiii c les trapped inside the respirator and permits the 
wearer to make certain the respirator is comfortable. 

3. Check the following conditions fo r the adequacy of the respirator fit: Chin properly 
pl aced ; Adeq uate strap tension , not overl y ti ghtened ; Fit across nose bridge; Resp irator 
of proper size to span distance from nose to chin ; and Tendency of the resp irato r to s lip . 
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4 . Have the person wearing the respirator perform negative and pos iti ve fit checks. If 
leakage is detected, determine the cause. If leakage is from a poorly fitting face-piece , 
try another size respirator. 

5. Fol low the manufacturer's instructions for operat ing the Portacoun t and proceed with 
the test. 

6. The test subjec t shall be instructed to perform the exercises in sect ion 1-1. 8. 1 of this 
Appendix. 

7. After the test exercises, the test subj ect shall be questioned by the Facility Health and 
Safety Representative regarding the comfort of the respirator upon completi on of the 
protocol. If the respirator has become uncomfo rtable, another model should be used . 

Portacount Test Instrument 

The Portacount wi ll automatica lly stop and calcu late the overall fit factor for the entire set of 
exercises . The overall fit fac tor is what counts. The pass or fail message wi ll indicate whether or 
not the test was successful. If the test was passed , the fit test is over. Since the pass or fa il 
criterion of the Portacount is user progranunable, the Facility H&S Representati ve shall ensm e 
that the pass or fa il criterion meet the requirements fo r minimum resp irato r perfom1ance (fit 
fac tor of I 00 for half face mask, fit factor of 500 fo r full face mask) . A record of the tes t needs to 
be maintained in accordance with section 7 .6 of this manual. The record must contain the test 
subj ect ' s name; overall fit fac tor; make, model, style, and size of respirator used; the fit test 
operator' s name, and the date of testing. 
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ATTACHi\tlENT H-3 
CLEANING PROTOCOL 

These procedures are provided for use when cleaning respirators. They are general in nature, 
and should be used as an alternative to the procedures provided by the manufacturer of the 
respirator. 

• Remove filters, cartridges, or canisters. Disassemble face-pieces by removing speaking 
diaphragms, demand and pressure- demand valve assemblies, hoses, or any 
components reco mmended by the manufacturer. Discard or repa ir any defecti ve parts . 

• Wash components in wann (43 deg. C [110 deg. F] maximum) water with a mild 
detergent or with a cleaner recommended by the manufacturer. A stiff bristle (not wire) 
brush may be used to facilitate the removal of dirt. 

• Rinse components thoroughly in clea n, wann ( 43 deg. C [ 110 deg. F] max imum), 
preferably running water. Drain. 

• When the cleaner used does not contain a disinfecting agent, respirator components 
should be immersed for two minutes in one of the fo ll owing: 

1-Iypochlorite so lution (50 ppm o f chlorine) made by adding approximately one 
mill i I iter of lau ndry bleach to one li ter of water at 43 deg. C ( 110 deg. F); or, 

Aqueous so luti on of iodine (50 ppm iodine) made by add ing approximately 0.8 
milliliters of tincture of iod ine (6-8 grams ammoni um and/or potass ium 
iodide/ I 00 cc of 45% alcohol) to one liter of water at 43 deg. C ( 110 deg. F); or, 

Other commerc ia lly ava ilab le c leansers of equiva lent di s infec tant quality when 
used as directed, if their use is recommended or approved by the respirator 
manu fac turer. 

• Rinse components thoroughly in clean, wa rm ( 43 deg. C [ 110 deg. F] maximum), 
preferab ly running water. Dra in . The importance of thorough rinsing cannot be 
overemphasized since detergents o r di sinfectants tha t dry on face-p ieces may result in 
dermatiti s. In addition, some disinfectants may cause deterio ration of rubber or 
corrosion of metal parts if not complete ly removed . 

Components should be hand-dried with a clean lint-free cloth or air-dried. 

Reassemble face-piece, replacing filters, cartridges, and canisters where 
necessary. 

Test the respirator to ensure that a ll components are working properly. 
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1.0 PARSONS INFRASTRUCTURE & TECHNOLOGY' S HEAL TH 
AND SAFETY POLICY 

Parsons Infrastructure & Technology (Parsons I&T) performs work in the fi e lds of 
construction management and environmental engineering throughout the world. The nature of 
this work may expose Parsons I&T employees to risk at one time or ano ther. For example, 
construction often requires personnel to work at heights or adjacent to heavy equipment. 
Investigations of hazardous was te sites sometimes involve the ri sk of contact with hazardous 
materials. Even the normal office environment contains hazards that result in a significant 
number of injuries. The ri sks inherent in our work can always be minimized by care, training, 
adherence to hea lth and safe ty rules and procedures, and the proper use of safety and protective 
equipment. 

1.1 HEALTH AND SAFETY POLICY 
It is the policy of Parsons I&T to 

• Provide a safe and healthful work environment. 

• Minimize the ri sk of human and economic losses resulting from accidents. 

• Comply with all app li cable safety and hea lth laws and regulat ions. 

• Protect the enviro nment from degradation. 

• Satisfy the requirements of its clients . 

Thi s manual pro vides rul es and procedures necessary for the safe performance of duti es 
ca rried out by Parsons I&T personnel. The manual should be used to address hea lth and safety 
concerns. All empl oyees should be aware of the Parsons I&T hea lth and safety policy and should 
be familiar with at least the portions of thi s manual that relate to their work. 

The success of the health and safety program requires the effort of both Parsons I&T 
management and Parsons I&T operational personnel. It is the responsibility of the Parsons I&T 
Div ision, Regional , and Branch Office Managers to assure that work done within their profit 
centers is in compliance with this program. The company management will provide the resources 
and training necessary to implement the health and safety program; the staff must use the 
resources properl y, follow the work procedures and requirements, and aid management by 
pointing out and he lping to correct unsafe conditions. 

1.2 HAZARD IDENTIFICATION 
Unsafe and unh ea lthful conditions in Parsons I&T work places are identified th rough one or 

more of the following: 

• Rev iew of federa l, state, and loca l laws and regulations 

1-1 
K:\HS\MANUALS\CORPH&S\SEC0 1 REV 7 

AUG UST 1996 



• Review of workers' compensa tion records and facility accident reports 

• Inspection and observation of work areas and work practices , looking for present or 
potential health and safety problems 

• Evaluation of employee suggestions or complaints 

The various types of work perfonned by Parsons I&T are summarized in Fi gure I. I. All 
Parsons I&T employees work at one time or another in an office environment, so all employees, 
not just clerical and administrative staff, must be fully conversant with and participate in the 
health and safety program related to controlling the hazards fow1d in the nonnal office 
environment. Within the office environment, certain employees may be exposed to additional 
hazards (e.g., the hazards related to intensive work at computer terminals or the manual lifting of 
heavy objects). In addition to receiving the regular office safety training, these employees must 
have training to reduce their potential to musculoskeletal injury related to manual lifting and 
repetitive motion tasks (refer to Sec ti on 8.5.2) . 

A large number of Parsons I&T projects involve work outside the office where employees 
may be exposed to a variety of hazards. This manual contains health and safety po licies and 
procedures for each type of work Parsons I&T performs. 

1.3 ORGANIZATION OF THE MANUAL 
The manual is divided into 15 sections and 8 appendices. Sections 2 through 7 contain 

materi al related to overall health and safety matters. Section 8 di scusses hea lth and safety in the 
general office environment. Sections 9 through 15 contain di scuss ions and procedures specific to 
the fol low ing types of work: 

• Laboratory opera tions !Sec tion 9 j 

• Hazardous wastes investi gati ons [Sec tion I 01 

• Industri al fi eld operations fS ec tion I I l 

• Asbestos abatement [Sect.ion 12] 

• Co nstruction activities [Section 131 

• Treatment plant hea lth and safety !Sect ion 14 1 

• Stack sampling [Sec tion 15] 

Appendix A provides frequently used health and safety fonns. Appendi:,; B describes the 
medical examination protocol s offered by Parsons I&T and the criteria for se lec ting the correct 
protocol based upon employee j ob assignment. Appendi x C is the Parsons I&T Bloodborne 
Pathogen Program. 

Appendices D and E provide genera l requirements and procedures for the safe conduct of field 
activities where unexploded ordnance or radioactive waste are antic ipated. Appcnc!i, F describes 
procedures for the proper handling, storage, and transport of compressed gases. Appendi x G 
outlines procedures for project hea lth and safe ty plan development and review. Append ix H 
presents a generic respiratory protection program. 

These appendices do not conta in every procedure necessary for the safe conduct of every type 
of field acti vity, they must be supplementa l with proj ect specifi c plans and procedures. 
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Figure l.1 Parsons l&T .Job Safety Groups 
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2.0 PROGRAM RESPON SIBILITIES 

The success of the health and safety program depends ultimately on the efforts and 
cooperation of everyone in Parsons l&T. However, certain personnel have responsibility for 
implementing specific parts of the program. Their responsibilities are described in the following 
subsections. 

2. 1 CORPORA TE HEAL TH AND SAFETY MANAGER 
The Corporate Health and Safety Manager repm1s to the Manager of Technical Direction and 

is responsible for the following activities : 

• Administer the corporate hea lth and safety program. 

• Develop training programs. 

• Conduct audits to ensure compliance with the health and safety program. 

• Provide ass istance to proj ect and management personnel on health and safety issues . 

• Update the health and sa fety program to meet new requirements and technologies. 

• Maintain program records. 

• Review and approve proj ect hea lth and safety plans for certain hazardous operations 
(e.g., Levels A and B acti vities, drum opening operat ions, etc.). 

At the discretion of the Corporate Hea lth and Safety Manage r, a po11ion of the above 
responsibilities may be perfo m1ed by an ass istant. 

2.2 FACILITY HEAL TH AND SAFETY REPRESENTATIVES 
Each Parsons l&T facility ( i. e ., office, plant, and laboratory) wi ll have a Health and Safety 

Representative. This person wi ll be the Cos t Center Manager or his or her designee. 

The Facili ty Hea lth and Safety Representative reports directly to the Corporate Health and 
Safety Manager for all hea lth and safety matters. The responsibilities of the Facility Health and 
Safety Representative include the following: 

• Maintain health and safety records (e.g., accident report and accident inves tigation fil es, 
records of actions correcting unsafe or unhealthful conditions, the Occupational Safety 
and Health Administration (OSHA) No . 200 fonn , respirator fit-test records, instrument 
calibration and maintenance logs, and training and medical surveillance records) . 

• Selec t a loca l medi ca l c lini c. 

• Develop and implement faci li ty-specific health and safety programs (e.g. , respirator 
protection, haza rd communica ti on, pennit confined space, chemica l hygiene, tire and 
emergency response, etc.). 
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• Develop and implement fac ility-specific hea lth and safety tra ining. 

• Schedule medica l appointments fo r employees. 

• Obtain and promptly post materi al safety data sheets fo r all haza rdous substances used in 
the work place. 

• Ensure the adequacy of proj ect hea lth and safety plans and procedures. 

• Ensure the ava ilability of necessary health and safety equipment. 

• Prepare and submit the required monthly health and safety reports to the Corporate 
Health and Safety Manager. 

• Perfo rm proj ect audits to verify that activities are conducted safel y. 

• Biannua lly, review with the Profit Center Manger the safety training and medical 
monitoring needs of each employee. 

2.3 DIVISION AND REGIONAL MANAGERS 
Division and Regional M anagers are responsible fo r ensuring that the resources and support 

are available fo r full implementation of the health and safety program. Di vision and Regional 
Man agers will work with Fac ility Health and Safety Representatives to make certain that all 
acti vities are perfo m1ed in confonnance with the program. 

2.4 PROFIT CENTER AND COST CENTER MANAGERS 
Profit Cente r and Cost Center Managers (i.e. , offi ce and labora tory managers as we ll as 

managers of corporate or other groups of peopl e) are responsible fo r ensuring the pro per 
impl ementa tion of the Parsons I&T hea lth and safety progra m fo r employees and areas under 
their contro l. More specifica lly, they or their des ignees shall be responsible for the fo llow ing 
activ ities: 

• Inves tigate acc idents, near misses, and reported unsafe or unhealth ful condi tions 

• Ensure the correcti on or mitiga tion of un sa fe or unhea lthfu l condi tions in the areas under 
their contro l 

• Implement a program to ensure that a ll employees understand and fo ll ow Parsons I&T 
health and sa fety policy and procedures 

2.5 PROJECT AND CONSTRUCTION MANAGERS 
Proj ect and Construction Managers are responsible for ensuring that work at their s ites are 

being perfonned in compliance with applicable safety policies, procedures, and regulations. The 
specific responsibilities of the Proj ect or Construction Manager include : 

• Ensure that fi e ld managers and other des ignated supervisors are suffi c iently tra ined to 
carry out thei r responsibilities in implementing safety policies and procedures. 

• Prov ide safety leadership and direction. 

• Rev iew and approve project health and safety plans (where applicabl e). 

• Ass ign responsibility, authori ty, and acco untability for impl ementing the sa fety program 
fo r the project. 
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• Ensure that the proj ect budge t is adequate for the necessary health and safety procedures 
and equipment. 

• Select safe contractors ( re l'c1· lo F orrn H S07- I 9 ) 

2.6 PROJECT HEAL TH AND SAFETY OFFICERS 
All hazardous waste field investigation s shall have a Proj ect Health and Safety Officer. (A 

Project Health and Safety Officer may be assigned to nonhazardous waste field projects that 
require more than ordinary attention to health and safety.) 

The Project Hea lth and Safety Officer shall be a field team member responsible for assuring 
that the proj ect is performed in strict conformance with the proj ect health and safety plan . This 
person shall have the authority to stop work if actions are judged unsafe or not in conformance 
with the proj ect health and safety plan. 

Specific responsibilities include the following activities: 

• Prepare a proj ect health and safety plan before the inves tiga tion or response, and ensure 
that the plan satisfies all federa l, state, and local statutes, regulations, and ordinances 
concerning hea lth and safety . 

• Ensure that site-specific tra ining is performed before site activities begin. 

• Implement the proj ect health and safety plan. 

• Conduct on-site safety briefings, as necessary. 

• Assure that any team member conducting a field investiga ti on is qualified by training 
and experience and has the equipment to co nduct the in vestiga tion sa fely. 

• Determine the degree of personnel protection required. 

• Select and provide appropri ate hea lth and sa fety appare l. 

• Assess loca l capabilities (medi cal, fire protection, police, and government agenc ies) to 
ass ist in dea ling with emergency situations and planning procedures for act ivating this 
response capability when required. 

• Monitor the work parti es for signs of stress and exposure. 

• Complete any necessary health and safety forms (e.g. , acc ident reports and instrument 
calibration and maintenance logs). 

• Verify that Parsons I&T's subcontractors are complying with applicab le safety 
regulations. 

2.7 PROJECT STAFF 
All proj ect team members invo lved in proj ec ts for which a health and safety plan is in effect 

are responsible for reading and conforming to that plan. No employee shall perfonn a proj ect 
activity that he or she believes may endanger his or her health and safety or the health and safety 
of o thers. 

2-3 
K \HS\MANUALS\CORPH &S\SEC02 REV 7 

AUGUST 1996 



2.8 EMPLOYEE RESPONSIBILITIES 
Parsons l&T employees are expected to play a major role in implement ing the Parsons I&T 

health and safety polic ies and procedures. Emplo yees are encouraged to report any unsafe or 
unhealthful situation or condition to their Depaiiment or Office Manager or to the Faci lity Health 
and Safety Representative. No emp loyee will be reprimanded or punished for such repo1iing. 
Emp loyees may, if they prefer, and if the health and safety concern is not an emergency, report 
such concern anonymously to the Corporate Health and Safety Manager. 
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APPENDIX D 
SAFETY CONCEPTS AND BASIC CONSlDERATIONS FOR 

UNEXPLODED EXPLOSIVE ORDNANCE OPERATIONS 

The material in thjs appendix was prepared by the 
U.S . Army Corps of Engineers for general 

info miati on and guidance of persons who may be 
associated with operations invo lving unexploded ordinance. 

It is not a how-to-do-it manual. 

PARSONS INFRASTRUCTURE & TECHNOLOGY PERSONNEL ARE NOT 
PERMITTED TO ENGAGE DIRECTLY 

IN THE OPERATIONS DESCRIBED IN THIS APPENDIX. 
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Rev 16 Dec 92 

U.S. ARMY CORPS OF ENGINEERS , HUNTSVILLE DIVISION 
SAFETY CONCEPTS AND BASIC CONSIDERATIONS FOR 

UNEXPLODED EXPLOSIVE ORDNANCE (UXO) OPERATIONS 

INTRODUCTION 

There is no "safe" procedure for dealing with UXO, merely 
procedures which are considered least dangerous. However, maximum 
safety in any UXO operation can be achieved through adherence to 
applicable safety precautions, a planned approach and int e nsive 
supervision. Only those personnel absolutely essential to the 
operation shall be allowed in the restricted area/exclusion zone 
during UXO activities(DoD 6055.9-sTD). Safety must become a 
firmly established habit when working with UXO . Safety is the 
leading edge of quality. 

l . GENE RAL SAFETY CONCERNS . 

a. Care must be observed in searching for, probing for, 
excavating, moving, and handling UXO. Operations o n the UXO 
should be conducted on ly after the establishment of a complete 
plan for the operation involved and careful preparation to insure 
its implementation. Plans shall be based upon the minimum number 
of essential personnel , for a minimum amount of time , to the 
minimum amount of UXO consistent with eff icient operation s and 
maximum safety. 

b. Only UXO qualified personnel shall be invo lved in UXO 
procedures. UXO procedures consist of gaining access (manual 
excavat i on) to subsurface UXO , identification, transportation , 
storage, and disposal of UXO. All personnel engaged in UXO 
operat i ons shall be thoroughly trai n ed in exp l osive safety and be 
capable of recognizing hazardous exp l osive exposures . On l y 
personnel who have graduated from the US Naval EOD School, Indian 
Head MD are authorized to handl e UXO and perform UXO procedures. 
Hazardous Devices Technicians who have graduated from the 
Ha zardous Devices School, Redstone Arsenal AL are not trained nor 
qualified to handl e military UXO and will not be involved in UXO 
operations on a CE project. 

c. The use of electroexplosive devices (EED) susceptible to 
EMR devices in the radio frequency (RF) range, that is, radio , 
radar, and television transmitters, has become almost universal. 
Radio frequency electromagnetic radiation consists of waves of 
electrical energy at radio transmission frequencies. These waves 
are radiated in a line-of-sight from the antennas of electronic 
devices that transmit radio , radar , television, or other 
communication or navigation radio frequency signals. The energy 
is usually equ a lly radiated in all directions; however, certa in 
types of antennas focus the energy, transmitting it in a single 
direction or sector on ly. EMR (RF) can also be reflected from 
large metallic surfaces or objects into areas not directly 
reached by the line-of-sight-radiated e l ectric energy. 

(1) Under highly undesirable conditions, enough of the 
energy may be picked up by portions of the EED, associated 
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circuitry , or re l ated ob j ects acting as receiving a n tennas to 
i nit i ate the EED. 

(2 ) S ince t he strength of t he rad iat i on d ecreases as t he 
di s t a n ce from the tran s mi tter i ncreases, the f urther a way the 
ordn a n ce item i s , t he l ess hazardous the situat i on. The e n ergy 
can pass di rect l y t h rough mater i a l s that do n ot conduct 
e l ect ricity , s uc h as wood or p l ast i c . Therefore , us ing these 
mat e ri a l s as a ba rr i e r i s of li tt l e v alue . The f actors t o b e 
cons idered whe n eva luating t h e d egree o f h az ard t hat the EMR (RF) 
e n e rgy represen ts are : 1) the strength of t h e fi e ld, t h a t i s , it s 
p ower ; 2) t h e nature o f the f requ e n c i es transmi tted ; 3 ) t h e 
di s t a nce from the t ran s mi t t er a n tenna to t he o r dn a nce ; a nd 4 ) t h e 
a mo unt or type o f pro t ect i o n ava ilabl e . 

d . Some o rdnance i s p art i cularly s u scep t ibl e to EMR (RF) 
e mi ss i on. Thi s s u scept i b ili ty i s u s ua lly caus e d by t he d esign o f 
t h e ordna n ce i tem or the type of EED t hat is used . HERO 
categori es have b een establi shed under wh i c h ord nan ce i s 
c l ass i f i ed as sa f e , s u scept ible , and unsafe . A knowl e dge o f 
o rdna n ce t h a t is norma lly unsa f e in t h e p resence o f EMR (RF) i s 
import a n t so t hat preven t i ve steps can be tak e n if t h e ordn a n ce 
i s e n countered in a s u spected EMR (RF ) fie l d . 

(1 ) In gene r a l, a ll ordn a n ce i tems , even those norma lly sa f e 
whe n intact , a r e hazardo u s wh e n exten s i ve l y d a maged . The damage 
may expose compon e n ts , t r a il i ng wires , or break s in s hi e lding 
integr i ty that permi t the entran ce of EMR (RF) energy i nto the 
ordna n ce item a nd then into the EEO. 

(2) The presenc~ of antennas , communication a nd radar 
dev i ces should be a po in t of interest on initial site v i sits a n d 
pre liminary assessments. 

(3) The s i te shall be surveyed for electromagnetic rad i ation 
(EMR) r adio f requ e n cy (R F) transmitters and appropr i a t e action 
taken . Min imum safe distan ces between mobi l e RF transmi tters , TV, 
a n d FM broadcast ing tran s mi tters and e l ectr i c UXO demo li tion 
proced ures are l isted in Tabl es 2-3 a nd 2-4 , TM 9-1375-213-12. 

(4) Do not wear outer or u ndergarments mad e o f wool , si lk, 
or syn thet i c text il es s u c h as rayon a n d ny l on whi l e wo r ki ng on 
UXO . These ma t e rial s can g e ne r a t e s uffi c i e nt stati c c harge t o 
ignit e fu e l s o r ini t ia te explos i ves. Any p e r son coming in con tac t 
wi t h a UXO shall g r ound himse l f prior to touching EEDs. Thi s must 
b e don e to d i scharge a ny e l ectrostat i c charge accumulat i on from 
the body. 

2 . SI TE CHARACTERIZAT I ON 

a . Make every effort to identify the UXO. Carefull y examine 
the it e m for mark i ngs a nd oth er i d entifying features s u ch as 
s hape , s i ze , a nd extern a l fi tti ngs . However , do not move the item 
to inspect i t. I f a n unknown UXO i s encoun tered , photograph s 
s h a ll b e taken a n d express-ma i led to CEHND-ED-SY wh ich h as access 
to the TM 60 - Ser i es p u blication s. 
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b. Foreign UXO were returned to the Unit e d States f or 
exploitation a nd disposal. Records search s hould indicate the 
possibility of foreign UXO being on the s ite . 

c. If t he records search indicates UXO containing military 
toxic c h e mical agents may be on the site, a decontamination plan 
shall be a pproved prior to entry onto the s it e . Any time a 
suspected chemical UXO i s e ncountered, the 2- man concept i s 
immediately implemented and notifi cat ion shall be made through 
proper channels. The UXO shall be secured until the military 
arrives and assumes ownership. 

d. UXO whi c h penetrates the earth t o a depth where the f orce 
of the explosion is not enough to rupture the earth's surface 
forms an underground cavity called a camouflet. Camouflets will 
be filled with the end product of the explosion, carbon monoxide 
gas. Camouflet detecti on and precautions must be considered if 
records search indicates the site was used as an impact area. 

e . Avoid inha lation of , and skin contact with smoke, fumes, 
and vapors of explosives and related hazardous materials. 

f. Consider UXO which has been exposed to fire and 
d etonati on as extremely hazardous. Chemical and physica l changes 
may have occurred to the contents whi c h render it much more 
sensitive that it was in its original s t ate. 

g. Do n ot rely on t h e co l or cod ing of UXO for positive 
ide n t ification of contents. Munitions having none, incomplete, o r 
improper colo r coding have been encountered . 

h. Avo id the area forward of the nose of a muni t i ons until 
it can be determined that the i tem is no t a shaped charge and 
High Explosive An t i -tank (HEAT) UXO. The exp l os i ve j et can be 
fatal to great distances forward of the l ong i t udinal axis of t h e 
it e m. Assume any shaped c harg e munition to contain a 
piezoelectric (PZ) fu zing system until the fuzing is oth erwi se 
ident ified. A PZ fuz e is extremely sen s itive , can fir e at the 
s lig h test physical change , a nd may rema in hazardous for an 
indefinite period o f time. 

i. Examine a projectile for the presence or absence of an 
unfired tracer. 

j. Approach an unfi red rocket moto r from the side. Ignitio n 
will c reate a missile hazard and hot exhaust. 

(1) Do not expose electrically fired rocket motors within 
25 fe et of any exposed e l ectronic transmitting equipment or 
exposed antenna l eads. 

(2) If a n unfired rocket motor must b e transported, it s hall 
be positioned in the direction which offers the l east exposure to 
personnel in the even t o f t h e accidental ignitio n . 
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k. Consider an emplaced landmine armed until proven 
otherwise. It may not be possible to tell. or it may be 
intentionally rigged to dec e ive. 

(1) Many training mines contain firing indicator charges 
capable of inflicting serious injury. 

(2 ) Exercise care with wooden mines that have been buried 
for a long time. Because of soil conditions, the wood 
deteriorates and the slightest inadvertent pressure on top may 
initiate the fuze. 

1. Assume a practice UXO contains a live charge until it can 
be determined otherwise. Expended pyrotechnic/practice devices 
may contain red/white phosphorus residue . Due to incomplete 
combustion, phosphorus may be present and reignite spontaneously 
if subjected to friction or if the crust is broken. 

m. Do not approach a smoking white phosphorus (WP) UXO. 
Burning WP may detonate the burster or dispersal exp losive charge 
at any time. 

n. The detection and identification of suspect explosive 
materials shall be accomplished IAW Chapter 13, TM 9-1300-214, 
"Military Explosives " . 

3 . ORDNANCE RELATED HTRW ACTIVITIES . 

a. 29 CFR 1926 . l00(a) requires personnel to wear protective 
helmets in areas where there is a possible danger of head injury 
from impact , or from fa lling or flying objects, o r from 
e l ectrica l shock or burns. During field activities on ordnance 
projects, hardhats n eed not be worn unless a head injury threat 
is present. 

b . Soil samples, test pit excavat ion, and / or monitoring well 
installation are sometimes conducted in areas where s ubsurface 
UXO may be found. These intrusive activities must be preceded by 
a magn etometer survey to assure the safety o f the sampling crews. 

c . Prior to the drilling rig coming o n site, a magnetometer 
and a hand-held auger shall be utilized to assure the drilling 
spot is clear of sub-surface UXO. 

(1) After finding an area the magnetometer indicates is 
clear of detectable UXO , the hand - held auger should be used to 
start the dril l hole . At not more than 2-foot depth , the hand­
held auger shall be withdrawn and the magnetometer probe shall be 
lowered into the auger ho l e. This procedure will ensure small UXO 
items (20mm projectiles and gre nades) , undetectabl e from the 
s urface , are n ow detectable. Thi s procedure shall be repeated 
until the maximum depth of the hand-held auger. 

(2) Borehole monitoring s hall continue at 2 - foot interva ls 
until virgin soi l is e n countered. 
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4 . RESTRICTED AREA/EXCLUSION OPERi\TIONS . 

a. Do not al l ow unauthorized or unnecessary personnel to be 
present in the vic ini ty of UXO. During t h e timeframe t hat UXO 
procedures are bein g accompli shed , on l y n ecessary UXO personnel 
s hall be within the restricted area/exclus i on zon e. When non - UXO 
personnel e n ter the restricted area/exclu s i on zon e , a ll UXO 
procedures wi ll cease. Limi t personnel exposure time. UXO 
operat i on s will always be based upon minimum exposure consistent 
with efficient operat ions . 

(1) Pl a n f or , provide, and know the measures to b e taken in 
the event of an acc ide nt. 

(2 ) Provide a designated e mergen cy vehicle in the area in 
case of a n accident or other e mergency . 

(3 ) Coordination with the appropriate a irspace 
repres e n tat i ve s hall b e conducted a nd the appropriate 
not ification procedures arranged. 

b . Before any movemen t of a n UXO, the fuze conditi on must be 
ascertai ned . If the condit i on is quest ionabl e , con s ider the fuze 
armed. The fuze is con s idered the most hazardou s compone nt o f a n 
UXO, regardless o f type or conditi o n. 

(1) In general, the condi t ion of a BD fuze in a n unexp loded 
pro j ect il e cannot be determined through examinat i o n o f i ts 
external f eatures. When t here is evidence that the project ile has 
b een fired, the BD fuz e i s considered to be in t h e a rmed 
condition. 

(2) Arming wires and p opout pins on unarme d fuzes s hould b e 
secured by tap ing in p l ace prior to moveme n t. 

(3 ) Perform any ini t ial moveme n t o f an armed fuze remotely 
a nd avoid a n y unnecessary moveme n t of a n armed BD £uze. 

c. Personne l working with exp l os ives a nd expl os ive ordnance 
shall comply with the foll owing: 

(1 ) Do not c arry fire or spark-produ c ing devices on-site . 

(2) Do no t s moke , except in aut horized areas . 

(3 ) Do not h ave fires for heating or cooking, except in 
authorized areas. 

(4) Do not conduc t operation s without approved Standing 
Operating Procedures (SOP) and proper supervisio n . 

(5 ) Do not b ecome care l ess by reason of f amiliar i ty with 
a mmuni tion . 

(6) Do n ot conduct exp l osive operat i on s dur ing e l ectrical, 
sand, d u st or s n ow storms. 
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(7) Do not conduct explosive operations between sunset and 
dawn. 

d. When mul tiple search teams are operat ing on a site , the 
teams shall not work immediately adjacent to each other. A safe 
separation distance shall be established between each search 
team. This distance shall be based on the type of UXO expected to 
be encountered, but the distance shall never be less than 50m. 

e. Perform initial movement of an embedded projectile 
remotely. First movement o f a n embedded projectile may cause fuze 
functioning. During this remote operation, precautions shal l be 
taken for a high-order detonation 

(1) DO NOT dismantle , strip, or s ubject any UXO to 
unnecessary moveme n t , except in response to a valid requirement. 

(2) Do not depress plungers , turn vanes, or rotate spindles , 
l evers, setting rings, or other external fittings on the UXO. 
Such action may arm , actuate or function the UXO. 

(3) Do not subject a mechanical time fuze to any unnecessary 
movement. 

(4) Do not unscrew a fuz e from a fuze well that does not 
conta in a fuze cavity liner . High explosives may be on the 
threads. 

f. Expended pyrotechnic/practice devices may c ontain 
red/white phosphorus residue. Due to incomplete combustion , red 
and white phospho rus may be present and reignite spontaneously if 
subjected to fri c tion or if the crust is broken . 

g. Do not undertake the handling or disposal of liquid 
propellant fuels o r oxidizers if not familiar with the 
characteristics of the material. 

h. Civil War project iles shall be treated as any other UXO, 
especially projectiles with uncut Bormann time fuses and 
projectiles with percussion fuses, brass in particular. These 
have generally provided a watertight seal, even if they have been 
in the ground over one hundred years. No projectile should be 
exposed to excess heat, the igni tion point of black powder , used 
as a bursting charge in all Ci vi l War projectiles is 457 degrees 
F. Under no circumstances should an attempt be made to drill a 
hole in a projectile, e ither through the fuse or the body of the 
projectile. 

i . Extra care shall be take n when uncover ing a buried UXO, 
if records search indicated WP muni tion s were fired or destroyed 
in the area. A buried WP munition may be damaged and when exposed 
to air , may start burning and detonate. An ample supply of water 
and mud shal l be immediately available if excavation reveals a WP 
UXO. Appropriate protective equipment (leather gloves, face 
shield , and flame-retardant clothing) and first aid shall also be 
immediately available . 
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5 . STORAGE . 

a. UXOs, UXO-components, packing materials or empty boxes 
will not be stored in magazines containing explosives. 

b. A fire plan for the storage of explosives s hall be 
prepared and coordination with the nearby fire department shall 
be conducted. 

6 . EXCAVATION OPERAT I ONS . 

a. The usual method for uncovering buried UXO is to excavate 
by hand. Hand excavation is the most reliable method for 
uncovering UXO, but unless the UXO is very near the surface, hand 
excavation exposes more people to the hazard of detonation for a 
l onger period of time than any other method . Hand excavation will 
be accomplished only by UXO personnel. 

b. Earth moving machinery (EMM) may be used to excavate for 
buried UXO, if the UXO is estimated to be deeper than 12 inches. 
EMM shal l not be used to excavate within 12 inches of a n UXO. 
When excavation gets within 1 2 inches o f an UXO, hand excavation 
shall be used to uncover the UXO. EMM may be operated by n on-UXO 
personnel, under the direct supervision of UXO personnel. 

(1) If more than one EMM will be used on the same site, they 
will be separated by at l east 100m during excavation. 

(2) During excavation operations , only those personne l 
absolutely necessary for the operation shall be within the 
restricted area/exclusion zone. 

(3) Excavati on and trenching shall comply with the 
provisions of 29 CFR 1926 s ubpart P. 

7 . DISPOSAL OPERATIONS. 

a. As a general rule , UXO wil l be detonated in place when 
the situation allows. All detonation-in-place should be conducted 
by electrical means to assure maximum control of the site, except 
in extreme sandy soi l which creates a static electricity hazard . 
Non-electrical means can be used when the situation dictates. 

(1) Do not allow one person to work a l one in disposal 
operations. At least one person shall be available near the 
disposal site to give warning and assist in rescue activities in 
the event of an accident. Only UXO-qualified personnel shall be 
involved in on-site disposal operations. 

(2) Initiating explosives include lead azide , mercury 
fulminate, lead styphnate , and tetracene. They manifest extreme 
sensitivity to friction , hea t , and impact. When involved in a 
fire , they can be expected to detonate without burning. In 
storage , initiating expl osives s hall b e kept wet with water or 
water/al coh o l mixture. Every effort s h a ll be ma de to prevent t h e 
liquid from freezing; frozen explosives material will not be 
handled. Lead azide sha ll not be allowed con tact with copper , 
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zin c , or a lloys containing a n y con centration of s u ch metals 
because of the likely format i on of other az ides that are more 
sen s i tive than the or iginal l ead azide . Like wis e , mercury 
f ulminate s h a ll not b e a llowed con t act with aluminum, magn es ium, 
zinc , brass o r bron ze. 

(3) If loose, bulk exp l os ives are to be disposed of by 
detonati o n , detonate only one kind o f exp l osive in a ny one g i ven 
s h o t. 

(4) Exerc i se ext reme care in handling and preparing high 
exp l os i ves f or d etonat i on. They are sensit ive to detonati on by 
heat , shock , a nd f riction. 

(5) Keep initiat ing explosives in a water-wet condi t i on at 
all time s until ready for final preparation f or detonati on. The 
sens itivity of these exp l os ives is greatly increased whe n dry. 

(6) Do n ot pack a b omb fuze we ll wi t h exp l osives unless it 
can be positively conf irmed that the fuze well does not contai n 
any fuz e comp one nt s. 

(7) Photoflash bombs must be handled with the same care as 
bl ack p owde r, and with even grea t er care than exp l os i ve- l oaded 
bombs. 

(8) Some pract ice b omb s do no t cont a in a n y positive safety 
f eatures. Pos i t i ve l y identify a nd r eview al l safety precautions 
prior to handling practice bombs. 

(9) WP UXO sha ll not be det on ated into the ground. The UXO 
shall b e coun ter-charged o n the bottom-center- line. 

(10) Photoflash powder will react with mo i sture and generate 
hydrogen gas , and this r eact i on may generate sufficient heat or 
pressure to detonate the UXO. Do n ot l ook direct ly at photoflash 
UXO during detonation. 

b . When di spos ing o f high explos i ves by detonation, do not 
approach the disposa l s i te for at l east 30 minutes in the event 
o f a mi sfire . 

(1) Carry blast ing caps in approved containers and keep them 
out of the direct r ays of the sun. 

(2) Do n ot hand l e , us e , or remain near expl os i ves dur ing the 
approach or progress of an electrical storm. All persons should 
retire to p l ace o f sa fety. 

(3) Do not use expl os i ves or accessory equipment that are 
obvi ous l y deteriorated or damaged . They may detonat e pre maturely 
or fail comp l etely. 

(4) Always point the exp l os ive e n d of blast ing caps , 
detonators , and exp l os ive devi ces away f rom the body during 
handling. This wil l minimi ze injury should the item expl ode. 
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(5) Use only standard blasting caps of at l east the 
equivalent of a commercial No. 8 blasting cap. 

(6) Use e l ectric blasting caps of the same manufacture , 
whenever possible, for each demolition s hot involving more than 
one cap . 

(7) Keep b l asting caps in approved containers , l ocated at 
least 25 feet from other exp l osives , until they are needed for 
priming. 

(8) Do not bury blasting caps. Use detonating cord to 
position blasting caps above the ground. Buried blasting caps are 
subject to unobserved pressures and movement which could lead to 
premature firing or misfires. 

(9) Test e l ectric blasting caps for cont inui ty at l east 25 
feet downwind from any exp l osives prior to connecti n g them to the 
firing circuit. Upon compl etion of testing , the lead wires wi ll 
be s hort-circuited by twisting the bare ends of the wires 
together. The wires wil l remain s hunted until ready to connect to 
the firing circuit. 

c. A post-search of the detonation site shall be conducted 
to assure a complete disposal was accompli shed. 

d. If the s i tuation dictates , protective measures to reduce 
shock , blast , and fragmentation damage sha ll be taken. Army 
Technical Manual (TM) 5-855-1, Fundamentals of Protective Design 
f or Conventional weapons and associated software program 
"CONWEPC 0

, contains data on blast effects , groundshock, 
cratering , e jecta , and fragme ntat i on. 

(1) For non-fragmenting exp l osive materials, evacuat i o n 
distance shoul d be a minimum of 1250 feet . 

(2) For fragmenting explosive mater i a ls, evacuation distance 
should be a minimum of 2500 feet. For bombs and projecti l es with 
caliber 5- inch or greater , use a minimum evacuat i on distance of 
4000 feet. 

(3) Items with lugs and/or strongbacks and nose and/or ta il 
p l ate sections should be oriented away from personnel l ocat i ons. 

e. Consideration shall be given to tamping the UXO to 
contro l fragments, if the situation warrants. Fragments shall be 
minimized not only to protect personnel but property such as 
buildings , trees , etc. 

f. Open burning of exp l osives and s moke l ess powder or 
chemical decomposition of explosives shall not be accomplished 
without prior approval of the contracting o fficer. 

(1) Do not inha l e the smoke or fumes of burning pyrotechnic 
or incendiary mater ials. The fumes and dust from many of these 
mater ial s are irritating and/or toxic i f inhaled . 
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(2) Do not use water on incendiary fires. Water may induce a 
violent reaction or be completely ineffective , depending on the 
mixture . 

(3) Bury incendiary-loaded munitions in sand when 
transporting them. This will smother any fire which should start 
until other corrective action can b e taken. 

(4) Antic ipate a high-order detonation when burning 
pyrotechnics or incendiary-loaded UXO. Safety measures for 
personnel and property must be based on this possibility. 

g. Inert UXO will not be disposed of or sold for scrap until 
the internal fillers have been exposed and unconfined. Heat 
generated during a reclamation operation can cause the inert 
filler, moisture and air to expand and burst sealed cas ings. 
Venting or exposure may be accompli shed in any way necessary to 
preclude rupture due to confined pressure. 

8. TRA..~SPORTATION. 

a. If UXO must be transported off-site for disposal, the 
provisions of 49 CFR 100-199 , TM 9-1300-206 , and state and local 
laws shall be followed. 

b. When transporting a possible armed fuze, position the 
fuze in the most neutral orientation possible. 

c . Do not transport a WP muni tion , unless it i s immersed in 
wat er , mud or wet sand 

d. If loose pyrotechnic, t racer , fl are , and s imilar mixtures 
are to be transpor ted , they shall be placed in #10 mineral oil or 
equivalen t to minimi ze fire a nd explosion hazard. 

e. If an unfire d rocket motor mus t be transported, it shall 
be positioned in the direction which offers the l east exposure to 
personnel in the event of an acc ide n t igni t i on . 

f. If base-ej ect i on type projectiles must be transporte d to 
a disposal area or collection point, the base shall be oriented 
to the rear of the vehicle and the projectile secured , in the 
event the ejection charge functions in route. 

g. If an OEW, with exposed hazardous filler (HE, etc.), has 
to be moved to a disposal area , the item shall be placed in a 
heavy duty plastic bag to prevent migration of the hazardous 
filler. Padding should a l so be added to protect the exposed 
filler from heat, shock, and friction. 
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ORDN..ll.NCE AND EXPLOSIVE WASTE 
CONSIDERATIONS DURING GEOTECHNICAL OPERATIONS 

l . OBJECTIVE : To assu re a ll personnel are aware of the policies 
and procedures relat ing to Ordnance and Explosive Waste when 
performing geotechni ca l field functions. 

2. BACKGROUND . Until the mid- 1970 ' s l and burial of OEW was an 
authorized method of disposal. Ammuniti on it e ms that were 
unservi ceable , for whatever reason , were buri ed in trenches. It 
was muc h cheaper to dig a trench and bury ammunition than it was 
to destroy it by burning or detonation . Generally, disposal 
tre nches were not a nnotated on installation map s . It was much 
eas i er t o discard unneeded ammunition into a pond or lake than 
fill out the required paperwork and re turn it to the ammunition 
s upply point. Firing ranges were u sed for other purposes years 
l ater. Generally speak ing, s ub s u r f ace c l earances were n ot 
condu cted on past range c learances . 

3 . REFERENCES: 

a. ER 1110-3-109, Corps-Wide Centers of Expertise Assigned 
to Major S ubordina te Commands and Districts, dated 15 July 1992. 

b. CEHND 1104-3-9 , Management Plan f or Ordnance and Ex­
plosive Wa ste (OEW) Mandatory Center o f Experti se (MCX) and 
Design Center, dated 10 Augu st 1992. 

c . U. S. Army Corps of Engineers, Huntsv ill e Division, Safety 
Concepts and Basic Con s iderations for Unexploded Explosive 
Ordnance {UXO) Operations, dat ed 16 December 19 92 . 

d. EM 385-1- 1, Sa f e ty and Hea lth Requirements Manual, dated 
1 October 1992. 

4 . DEFINITTONS : 

a . Mandatory Center of Expert i se (MCX) i s defined as a maj or 
subordinate command (MSC) or distr i ct command which cu rrent l y 
possesses a demonstrated , credible technical capability in a 
speciali zed s ubject area applicable to military cons t r u ct ion and 
beneficial to other USACE commands . Al l u sing commands will 
coordinate with and u se the expert i se and services o f the MCX t o 
satisfactorily accomplish their mission. The Huntsville Division 
i s the Corps of Engineers MCX for Ordnance and Explosive Wast e 
(OEW) . 

b . Ordnance and Explosive Waste (OEW) i s an umbrel l a term to 
include anything related to muni tions designed t o cause damage to 
p ersonnel or material through explos ive f orce , ince ndiary action, 
or toxic effects , s u c h as b omb s , guided and balli stic missiles; 
arti ll ery , mortar , and rocket a mmunition; small arms ammunition ; 
antipersonnel and antitank landmines , demolition c harges ; 
pyrotechnics; grenades , torpedoes and depth c harges ; 
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containerized and uncontainerized high explosives and 
propellants ; depleted uranium projectiles; toxic military 
chemical agents ; and all similar or related items or components 
in nature or otherwise designed to cause damage to personnel or 
material. Soils with explosive constituents will be considered 
0zi if the concentration is sufficient to present an imminent 
safety hazard. 

(1) Unexploded ordnance (UXO) is an item of OEW which 
has been primed, fuzed, armed, or otherwise prepared for action , 
and which has been fired, dropped, launched, projected, or placed 
in such a manner as to constitute a hazard to friendly 
operations, installations , personnel or material and remains 
unexploded either through malfunction or design or for any other 
cause . 

( 2) Chemical Warfare Material ( CWM) are those i terns of 
explosive ordnance that contain toxic military warfare agents , 
such as incendiary agents , such as thermite and magnesium; smokes 
such as white phosphorus and the colored signal smokes; riot 
control agents such as tear gas and vomiting agents; blood and 
choking agents; nerve, mustard, and lewisite agents. 

( 3) Chemical Surety Material ( CSM) are those i terns of 
explosive ordnance that contain nerve, mustard, and lewisite 
agents . Only member s of the U.S. Army ' s Technica l Escort Unit are 
authorized to handle, package, and ship CSM items. 

c. Explosive ordnance disposal (EOD) : The detection , 
identification, field evaluation, rendering-safe , recovery , and 
final disposal of OEW. 

d. EOD Specialist: An active duty military EOD person who 
has attended the US Naval EOD School, Indian Head MD. 

e. UXO Specialist: A former EOD Specialist; a civilian 
contrac tor. 

5. POLICY . 

a. It is Department of Defense policy to provide the maximum 
possible protection to personnel and property from the damaging 
effects of potential accidents involving ammunition and ex­
plosives. 

b. No person shall be required or instructed to work in 
surroundings or under conditions which are unsafe or dangerous to 
his health. 

c. Any USACE command involved with a project that includes , 
or is associated with Army Ranges and Training Land , and 
Hazardous , Toxic , and Radioactive Waste (HTRW) activities to 
include surveying, intrusive investigative activities such as 
boil sampling, trenching, monitoring well installation and 
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construction will coordinate with and use the services of the OEW 
MCX. 

d. No intrusive activities, of any type, will be conducted 
on a site which is listed in the FUDS inventory as OEWCSM. 

e. Only trained explosive ordnance disposal personnel will 
handle OEW/UXO. 

6 . PROCEDURES . 

a. OEW has to be considered and planned for on all formerly 
used defense sites (FUDS) and active installations. 

b. The surface danger zone of a range (active 
the target area, impact area , ricochet area and 
danger zones will be contaminated with UXO. 
ammunition which has failed to function as designed, 
UXO will be found on the surface and subsurface. 
types of ammunition, angle of fire, and soil types 
accurate estimation of the depth of subsurface UXO. 

or inactive) , 
the secondary 
UXO is that 

i.e., a dud. 
The varying 

preclude the 

c. Any type of survey activities, foot or vehicular 
movement, or intrusive work within the surface danger zone, 
forward of the firing line, s hould be preceded by a surface and 
subsurface clearance of UXO. 

(1) Footpath and/or vehicular lanes should be cleared , 
if ordnance cannot be avoided, a nd conspicuously marked. No 
personnel should be a llowed outside these cleared areas. This 
limited clearance should entail both surface a nd subsurface. 
Subsurface is necessary to find that UXO that is lying just below 
the surface that may be encount ered after rain a nd vehicular 
traffic. Depending on the type of ammunition invo lved, it is 
possible a vehicle running over a UXO, will cause the item to 
detonate . Depending on the size of the UXO , personal injury and 
property damage can be expected . 

( 2) Subsurface clearance, when necessary , is par­
ticularly important when intrusive activities will be used to 
take soil samples, install monitoring wells, dig test trenches, 
dig cable trenches , excavate berms and relocate targets. A 
limited subsurface clearance of the intrusive work area is 
necessary to preclude equipment operators from being needlessly 
exposed to UXO. It is possible that a UXO s truck by a drill bit, 
hand auger, cable trencher , backhoe , bulldozer, etc., will 
detonate. Depending on the size of the UXO , personal injury and 
property damage can be expected. 

(3) Surface and subsurface clearance of UXO will be done 
only by EOD or UXO Specialists. Generally, UXO Specialists are 
contracted to provide UXO Support, which includes magnetometry. 
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d . UXO Support will be site specific. One, two, or more UXO­
persons may be required, depending on the tasks to be performed. 

( 1) Generally , a two p erson UXO Team is required to 
provide UXO sweeps , magnetometry support , and site safety. 

(2) During investigative activities, the UXO Team is 
generally not tasked to perform disposal activities. If UXO is 
encountered that cannot be avoided and/or requires disposal, the 
USACE representative shall request military EOD support . Military 
EOD will not respond to requests for EOD support from contractor 
personnel. 

(3) Magnetometer sweeps of the intrusive activity sites 
is required. If the magnetometer indicates a subsurface magnetic 
anomaly , an alternative site should be selected. This could be 
just a few feet in any direction. During investigative 
activities , there is no justification to needlessly expose 
personnel to excavating magneti c anomalies to determine their 
identification, when an adjacent area , which is free of magnetic 
anomalies can be used. 

(4) After finding an area the magnetometer indicates is 
free of magnetic anomalies , the UXO Team will use a hand-held 
auger to start a drill hole. At not more than 2-foot depth , the 
hand-held auger should be withdrawn and the magnetometer probe 
l owered into the a uger hol e . Thi s procedure will ensure small UXO 
items (20mm projectiles and grenades , etc.), undetectable from 
the surface, are now detectable. Thi s procedure should be 
repeated until the max imum depth of the hand-held auger. 

(a) While the UXO Team is hand-augering and checking the 
area for UXO, no other personne l should be allowed in the area. 

(b) If a magneti c anomaly is not d e t ected during this 
process , the drill rig and/or other e quipment and p ersonnel can 
be allowed on site . 

(5) If an UXO i s uncovered during a test trench ex­
cavation , all operations will cease. The UXO Team will determine 
the condition of the UXO. If disposa l action is required, the. 
USACE representative will request EOD support. Once UXO has been 
encountered in a test trench, no further excavation of that 
trench is allowed. The trench will be filled and the applicable 
report shall indicate UXO was encountered and the trenching 
activity was abandoned. 

( 6) During UXO related activities , the UXO Team shall 
not wear safety shoes or other footwear which would cause the 
magnetometer to present a false indi cat ion. 

(7) During UXO related activities , the UXO Team will not 
be required to wear protective helmets (hard hat s ) unless , based 
on a hazard analysis , a h ead threat injury is present. 
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( 8) Magnetometry will not detect subsurface bulk 
explosives. If subsurface bulk explosives is anticipated based or 
the site history, the UXO Team may be required to explosively 
perforate all projected intrusive investigation sites. 

e. The UXO Team shall prepare a work and safety plan to 
supplement the prime contractor ' s or the USACE site plan. The UXO 
plan should indicate the specific magnetometer the UXO personnel 
are going to use and the procedures the UXO Team shall follow 
during the accomplishment of the job. This plan does not need to 
be comprehensive as it is a supplement to the site plan . 

f. The following are the 
qualifications for UXO personnel: 

minimum, non-waiverable 

(1) UXO Team Leader (UXO Supervisor) is a graduate of 
the U.S. Naval EOD School, Indian Head MD with at least ten years 
active duty military EOD experience. 

(2) UXO Team member(s) (UXO Specialist) is a graduate of 
the U.S. Naval EOD School, Indian Head MD with at least three 
years of active duty military EOD experience. 

g. All specifications/scopes of work requiring UXO Support 
should be forwarded to the OEW MCX for review. All work and 
safety plans involving HTRW investigations, when UXO Support is a 
requirement, should be forwarded to the OEW MCX for review 
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APPENDI X "A" 

OEW Generic Statement of Work 
(For UXO Avoidance) 

1. GENERAL: The contractor shall provide a two person Unexploded 
Ordnance (UXO) team to provide on-site UXO support during all 
sampling activities . This includes soil sampling and the drilling 
of monitoring wells. The UXO team will not destroy any UXO 
encountered. The UXO team will report all UXO to (Range Control 
Officer, local COE representative, or other appropriate officer -
the point of contact to report UXO or CWM is dependent on the 
site specific conditions and arrangements. Work on an active 
installation will normally require reporting UXO to the Range 
Control Officer, Facility Engineer or Post headquarters. work on 
Formerly Used Defense Sites will require prior coordination to 
determine the point of contact . It could be the local or state 
law e nforcement agency, or the local emergency management agency, 
and the contracting officer who will in turn notify the 
Huntsville Division, Corps of Engineers. The Government will 
contact the local EOD Unit for disposition of the OEW or UXO. 

2. DEFINITIONS : 

a. ORDNANCE AND EXPLOSIVE WASTE (OEW) : Bombs and warheads , 
guided and ballistic mi ssiles, artillery , rocket and mortar 
ammunition , small arms ammunition, anti-personnel and anti-tank 
mines , demolition c h arges , pyrotechnics, grenades, containerized 
and uncontainerized explosives and propellants, military chemical 
agents and all similar and related items or components , explosive 
in nature or otherwise designed to cause damage to personnel or 
material. Soils with exp l osive constituents are considered to be 
OEW if the concentration is sufficient to be reactive and present 
an imminent safety hazard. 

b. UNEXPLODED ORDNANCE (UXO): An item of explosive ordnance 
that has failed to function as designed or has been abandoned , 
discarded or improperly disposed of and is still capable of 
functioning and causing damage to personnel or material. 

c. INERT ORDNANCE : An i tern that has functioned 
leaving an inert carrier. An item manuf actured 
specific training purpose. Fragments from UXO. 

as designed, 
to serve a 

d. EXPLOS IVE ORDNANCE DISPOSAL (EOD) PERSONNEL: Active duty 
military EOD personnel. 

e. UXO PERSONNEL: Former EOD personnel. 

f. CHEMICAL WARFARE MATERIAL 
or container ( s) . Any 
contaminated with a 
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(CWM): Any CWM in a munition( s) 
scrap that has been potentially 
compound designed for military 
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operations to kill, seriously injure or incapacitate persons 
through its chemical properties. 

g. CHEMICAL EVENT: Discovery of 
chemical agent or container that 
transportation or disposal. 

an actual or 
may require 

suspected 
emergency 

3. UXO TEAM COMPOSITION AND QUALIFICATIONS: UXO Teams shall 
consist of two members with the following qualifications: 

a. UXO Team Leader: This is the individual who has the direct 
responsibility and is the technical lead for all UXO operations 
on the site. This individual shall have documented experience in 
supervising range clearance operations and supervising personnel. 
Thi s individual shall be a graduate of the U.S. Naval Explosive 
Ordnance School at Indian Head, Maryland and have at least 10 
years of active duty EOD experience. 

b. UXO Team Member: Be a graduate of the U.S. Naval Explosive 
Ordnance School at Indian Head, Maryland. Have at l eas t 3 years 
of active duty EOD experience . 

4. RESPONSIBILITIES AND AUTHORITY: The UXO Team will provide the 
explosive ordnance recognition, location and safety function for 
the prime contractor . The UXO team leader has the final authority 
for on site personnel regarding all matters concerning UXO. 

5. WORK AND SAFETY PLANS : The UXO team will assist in the 
development of the contractor ' s site safety and health plan and 
the work plan. The UXO team leader will conduct UXO safety 
briefings for all site personnel and visitors. 

6. ACCESS ROUTES TO SAMPLING LOCATIONS: 

a. Prior to sampling or well drilling crews going on site , 
the UXO team shall conduct a reconnaissance of the sampling area. 
The reconnaissance shall include locating a clear path for the 
sampling crews, vehicles and equipment to approach the site. The 
approach path, at a minimum will be twice the width of the widest 
vehicle. The contractor will c learly mark all boundaries of the 
cleared approach path prevent personnel from straying into 
uncleared areas . No personnel shall be allowed out side the 
cleared paths. 

b. If UXO is encountered on the s urface, divert the approach 
path around the UXO, clearly mark the area and report the UXO. 

c. A magnetometer shall be used to insure there is no 
subsurface UXO within the approach path. If a magnetic anomaly is 
encountered and identified as UXO, divert the path around the 
UXO. Only minor excavat i on will be done to identify or confirm 
UXO. If the anoma l y is more than one foot deep , assume it to be 
UXO and divert the approach path . Only UXO personnel shall handle 
UXO and operate the magnetometer. 
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7. SOIL SAMPLING AND WELL DRILLING SITES: 

a. The UXO team shal l locate magneti c anomaly free areas for 
soil samples and well drilling. If a pre-selected area indicates 
magnetic anomalies, a new sampling/drilling site will be c hosen. 

b. The contractor will clearly mark the boundaries of the 
cleared soil sampling or well site . Personnel will not go outside 
the cleared area . As a minimum, the cleared area will be a 
square, with a side dimension equal to twice the length of the 
largest vehicle or piece of equipment to be brought on site. 

c. Prior to drilling equipment being moved to the proposed 
well location, the UXO team s hall locate a magnetic anomaly free 
site. This shall be accomplished using a magnetometer with 
downhole monitoring capabilities . The UXO team shall start the 
borehole with a hand auger. At not more than a two foot depth, 
the hand auger will be withdrawn and the magnetometer will be 
lowered into the borehole. This procedure will be used to insure 
that smaller items of UXO, undetectabl e from the surface can be 
detected . If no magnetic anomalies are found, the procedure will 
be repeated at two foot intervals to the maximum depth of the 
hand auger , no less than 6 feet. If the proposed well site is 
still free of magnetic anomalies, the drilling equipment may be 
brought on site and utilized . Boreho le monitoring with the 
magnetometer shall cont inue at two f oot intervals, until virgin 
soil i s reached. This de terminati on shall be made by the on site 
geol ogist. 

8. CHEMI CAL WARFARE MATERIALS: 

a . If s uspect e d CWM is located at any time, all work will 
cease immediately. Site workers will withdraw along c leared paths 
from the area containing the CWM. The contractor will c l early 
mark the area containing the CWM , and report the chemi ca l event 
to the des ignated point of contact (POC) as determined in 
Paragraph 1 , and the contracting officer . The report of discovery 
of suspected CWM will be made within one hour of the di scovery. 
The POC will make the final determination as to the actual 
presence of CWM. 

b. If the POC confirms the presence of CWM , 
person in charge will report the chemical 
appropriate agencies. 

the government 
event to the 

c. When contacting the POC about suspect CWM , the contractor 
will provide the following information li s ted in Figure 1. 
Contact with the POC will not be delayed due to lack of 
information. The suspected CWM report will f o llow the f ormat in 
Figure 1. 
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( 1) Date and local time of event. 
( 2) Locati on. 
(3) Quantity and type of munitions( s ) or 

container(s) and chemical agents involved. 
(4) Description of what has happe ned. 
(5) Description of property damage. 
(6) Personnel casualties and/or injur ies. 
(7) Whether medical services or facilities were 

required. 
( 8) Assistance required . 
(9) Any other pertinent information. 
(10) UXO team leaders assessment o f the situation 

Figure 1, Sample Suspected CWM Data Report 
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StraJ'ECT: Ordnance and Explosive Waste (0EW) Mandatory Center of 
Expertise (MCX ) Work Standards for Unexploded Ordnance (UXO ) 
Personnel 

1. The enclosed work standards are established to provide the 
s~fety limits und~r which UXO personnel will be expected to work 
on projects involvin~ ordnance investigations and clearance 
e.cticns. 

::Z, li•aa••••• , • .- oonbi:a.aLoJ." pcu:oonuo1 dull.u1...u. .Lu 1..-l~i.- i.-11i..,.l.1,.1L,Ju.L.1... 

are for the most part currently used in existing contracts. New 
scandards will be incorpor ated into contract documents as new 
contracts are developed. 

3 . This guidance ~houla be dist~ibuted to ~11 pP-r~nnn~i invn 1 v~n 
in OEW conc~accing, management, design and execution. 

~OR THE DIK.l!:CTO~ 0 ~ ?RGv~AMS 
AND PROJECT MANAGEMENT: 

D:.STRIEUT!CN: 
PM- OT (a.ll. ) 
?M•SO (a.11 ) 
~D-CS (Geo / E?US / Site Dev. ) 
ED-SY (Torres l 
£D-ES (E$timating ) 
C'!l 
oc ( s immons ) 
PA 

e. ~ A -
C. DAVID D0UTHAT , F.S., CSP 
Chief , Sar e Ly Dl·,,1.:..:::iluu 
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WORI\ STANDJI.RtlS FOB. CEHND SAFETY SPECIALISTS 

l, SAFETY SPECIALIST QUALIFICATIONS, Any individual involved in 
the; execution , supervision , or oversight -of ordnance related 
activities shall l:>e a graduate of the U.S. Naval Explosive 
Ordnance Disposal (EOD ) School , Indianhead, MD and have been 
a.warded the Master EOD Skill Badge . In add.it.ion the individual 
m\.l.St have experience in planning, executing, and supervising 
multiple-te~ oper~cions. Since most of our clear~nce actions 
occur on land, the individual must also have experience manaaing 
range clearance operations. This experience is characteristic of 
an individual with ~ppho~imately lS years of active duty milieaey 
EOD experience. · 

2. SAFETY SPECIALIST ON-SITE RESPONSIBILITIES. A Safety 
Specialist shall be on site at the start of all OEW projects to 
observe contractor operations during all UXO intrusive or 
demolition activities. 

a . The speei~li$t is on hand to ensure that the contractor 
·establishes the appropriate daily safety routines from the outset 
of the project , to verify employee uxo qualifications , to advise 
the contractor on questionable procedures, and to contact the 
appropriate offices when EOD response is needed . These are the 
minimum safety responsibilicies, and do not include potential 
responsibilities of Quality Assurance oversight, Contracting 
Officsr's Representative , coordination with the Life cycle 
Project Manager ano CEHND project manager, and other non-safety 
relatad responsibilities. 

~ - The 0n-site presence requirement can be relaxed once the 
project is in routin~ operation, with the written approval of 
r.EHND-PM-SO. such ~pprov~l ~h~i1 ~~r1~~~ ~hat the on-site Sa:etv 
Specialist is satisfied that the contractor is comfortable wich 
a..,ci pr oficient in exec-ucing the UXC rela.e.d. ta.;k.. 'l'he 
C..:iuL! ~1.:Lluy or .!:lt.:t:!.t. .u1u~ L also be .:on.!uli;ed to dete~inc if on­
site p~esence is needed for administ~ative reasons. 

c. S.fQt:y SpeQial;~t~ •r.~~inne.d at CERND should be rot&ctd 
back to the home office after two weeks at a site , and shculd" 
R~~na rtr ,~~~ r nn~ w~ek in the home office before cvoling Qack e6 
the field. When .oplacing ~ Safety Speciali~t at $n on~going 
removal aotion, oew Sa!ecy Sp~cidll~~s sna~~ nave at la&~~ ~we 
days 0f overla.p with the veteran Specialist in order to receive 
proper orientation. 
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3, CONTP..ACfOR uxo QUALIFICATIONS. All Contractor uxo personnel 
sb.all be graduates of the U.S. Naval Explosive Ordnance Disposal 
(EOD ) School , Indianhead, MD. USNA'V'EOD also requires that EOD 
personnel be U.S. citizens due to the need for access to the TM-
60 peries publicacions which are marked NOFOIW (NO FOReign 

.Nationals ) . No UXO personnel shall have been removed from an EOD 
position due to problems over reliability .. Federal military or 
civilian employees cannot be employed by Contractors for contract 
work . Credit for EOO experience in National Guard or Reserve 
units will be based on the documented aetual time spent on active 
duty , not on the total time of service , 

a. Senior UXO Supervisor. This individual has direct 
responsibility for all OXO operations on the site and should 
therefore be able to demonstrate experience in dealing with che 
types of ordnance expcct~d to be enoountared. The individual 
shall have experience supervising multiple-team operations and , 
sinee most of our clearance actions occur on land , shall have 
supervised re.nge clear~nce operations. The indivi~ual shall hav~ 

· at least 15 years active du ty military EOD experience. Three 
years of civilian contractor OXO e~erience may be substituted 
for 3 years of act~vc duty militarJ 30D e."q)erience , but 12 yes=s 
aocive duty military EOD e::q,e~ience is r.ot waive~a:le. 

b. UXO Supe~visor. T~~~ i:divi~u~l supervisss a UXO swe~p 
team. This individual sha~: have expe=~ence in =~~ge clear~~=e 
operations. At least ten yea~s combined active ~~:~~ary ~c~ a~d 
contractor OXO experience is required :or this posi~ion. Th=e~ 
years active duty mili~ary ~CD e..--q,erience is an a~solute 
l:"ec;ruirement. 

c. UXO Specialist::. T:1is individual shall have mo::-e .:.:1.a:-. 
three years active duty military ECD e:Qerience. ~~= ::rxc 
specialist may al~c be a UXC .~sistan: wi~h ~t lea~~: yea=s 
coml:>ined military ~CD and con::accor UXO e:cperie~:~. 

d. oxo Assistanc . . ~!l:.=s :.:idi.,,idual has les~ ::-:a::. t.~~=--=: 
years active d~ey ~ilitary ECD e:Qerience or may je ~ ;=s~~a~~ o: 
the EOD Assistanc Course at Redstone ~senal , AL o: ~gli~ .?-.:3 , 
FL. An EOD Assistant shall noc per:c:-m a OXO task wi:hout ::ie 
direct supervision of a vXO supervisor. 

e. Quality Control (QC ) Specialist. This indi~idual has 
the responsibilit¥ of enforcing the cont:~ctor ' s QC Plan , and 
shall have the same minimum prerequisites as the trAO supervisor. 

f. Site Safety and Health Officer (SSHO ) . Th~s i.ldividu~l 
has the responsibility of enforcing the contractor ' s Site Safety 
and Health Plan (SSHP ) , and therefore must be in the field 

2 
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wtienever possible observing opc~ations. This individual shall 
have the same minb:iiwn prerequisites as the UXO supervisor. In 
addition, the SSHO snall have the specific training, knowledge 
and experience necess~ry to implement the SSHP and verify 
compli~nee with applice,.J:,le safety and health requirements. 

i 

g. Magnetometer or Heavy Equipment Operator·. This 
individual need not be a UXO person, but shall have the necessary 
training and experience to properly operate t:he assigned 
equipment.. 

4 • WOR!: WEEK. 

8. Contractor employees involved in performing unexploded 
ordnance related tasks ~hall be limited to a 10-ho~r day and~ 
40-hour work week. This limitation is deemed necessary to ensure 
that UXO personnel reoeive ample opportunity for rest so that 
they can remain alert during t.TXO operacions. Exceptions ~o this 
10-hour day/40-hour woek shall be granted by CEHND-PM-SO only 
when public safety is at iIM1inent risk and if the added risk to 
the UXO personnel has been evaluated and.judged to be acceptable. 
Two consecutive work weeks shall be separated by 48 hours of 
rest. 

b, C£HND-PM"SO Safety Specialists will work ba$ic~lly the 
same schedule as the contractor. ~he specialist i~ subject to 
the same rest~ic~ions as the conc=ac~or ~egarding UXO related 
t.asks. 

(1) Overtime. The Saf~ty Specialist is e.~ected to 
keap current with p=oject paperNork durin~ the Contractor 1 s 
scheduled wo~k week, and overtinle should not be requested for 
such purposes. If c:~er work is assigned which cannot be 
acccmpliahed duri."'lg :~e schedulec. wor)< week, the Safety 
Spec~alist shall submit an over~ime r,quest, This =equest sha:: 
identify ~no juscity the additiona: wo~k. overtime work must =e 
acc:mplished at the ~o~ksite. 

(2) Overtime Pay During Travel Status. Contract 
sc.~edules are under the Governmenc's administrative control, and 
there:for 0vert:.i.111e cannot :be paid toe. Government employee fo~ 
traveling on holidays or weekends in support of a contract. 

(3) Baza~doue Duty Pay. Mer~ presence on a site 
containing ordnance or explosive waste does not qualify as 

' t: hazardous duty. An individual can ::laim hazardous duty pay i. .. 
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acco1I1plishing or observing the accomplishment of UXO :-elated 
tasks within the work exclusion zone. In order to justify HDP, 
the first Safety Specialist assigned to a &ite must complete an 
Explosive O~dn~nce Site-Specific Hazard Detert11ination form 
(Appendix A ) . 

i 

s. oxo TEAM COMPOSITION AND ROLES. Depending upon the mission , 
the number of teams , size, and makeup of UXO teams will ·vary . 

a. UXO Investigations or Clearance Actions. Where the 
mission calls for ordnance discovery or removal, team composition 
should use the following guidelines. 

(1) Each team sh.ould consist of one UXO Supervisor and 
six or less team members. The team should have at least two uxo­
qualified personnel. 

(2) Teams should not be less than three personnel, 
including the UXO Supervisor and a OXO Specialist or vXO 
Assistant. 

( 3 ) The 'J:CO S1.zpe:-vil!or may supe?"V'ise tasks !.nd teams 
other than 1'JXO teans , such as brush-clea.::-ing or survey~ng crews. 
On the other h~nd , ':.3.s~ :.:;d .. :ations im~osed '.lpon mag-:r..e':cmeter 
operators and labo:-:;::-s :nay drive the ccntraceor t:o asaig-:1 th_c:se 
casks to vXO persor.~e:. 

(4 ) Tne Senior uxo Supervisor should not supervi~e 
more than ten UXO Supervisors. 

( 5 ) A separate SSHO should. be used when si:< or more 
"O'XO teams are working a site. The SSHO should repor-: :o t.he 
Senior UXO Superv~sor . Whe..~ less than six teams are =;e~ating, a 
OXO Supe:-visor may ~c: as cbe SSHO . ?.owever , che Si:e Safety and 
Health Offic~r posi~ion ~emands that ~~a SSRO spend a: ~ease ~0 
percent of bis time i~ c~e field 0bse::-,1~ng UXO opera:~:r.s. :f 
the i1XO Supe=visor ~~:mot meet the SO pe~cent field :~s~~ra-:~on 
criteria , a separa~= 3Sn0 shall be appointed. 

(6) A Quality Control Specialist is not reCtUired 
during investigations, but should be w,ed during :removal actions, 
when t:he Government must determine that a clearance has been 
effective. The QC Spccialist 1 s responsibilities may ~ot 
constitute a full-time on-site position , depend.ing on ai:e and 
complexity of the project, number of teams ,. and amount of UXO 
encountered. 'I'he QC Specialist must maintain high qua~i:y in the 
removal action wi thout compromising safety. Therefore, QC should 
not be ~u~l-hatted as a SSHO , nor ~hould he be involved in OEW 
removal tasks. 

0E'd 37711\SlNrl-l '/\IQ ,13N] )..~l:J sn 9E=L0 S6, 60'~ 
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(7) The UXO Assistant is authorized to operate the 
magnetometer , inveseigate anomalies and assist in disposal 
operations, all .under supervision of a uxo-cxualified individual. 
The UXO Assistant shall not decermine if a UXO item is safe to 
move. 

(8) The position of magnetometer operator has been 
ere~ted to t~ke acme of the burden from OXO Specialists who in 
the past were required to operate magnetometers , mark anomalies, 
and excavate the anomalies. Non-trxo qualified magnetometer 
operators shall noc excavate to identify magnetic anomalies nor 
handle OXO. They can only operate the equipment and. flag the 
anomalies . With ehi~ restriction it is not always wise to 
specify the magnetometer operator for a projact , unless it can be 
determined that work efficiency will be gained in the process. 

b. UXO Avoidance. When an HTRW or'a c!onstruction project 
is anticipated in 111.reas with potential OEW problems, UXO suppcrt 
shall be present for the purpose of avoiding o~dnance. The UXO 
team will normally consist of two personnel ; a UXO Supervisor and 
a UXO Spe~ialist or OXO Assistant . The team will usually operate 
without on-site Safety Specialist oversight. · 

6. ADVERSE WEATHD. CONDITIONS. Since most of the Gover:unent 
contracts for OEW projects are cost-reit\bu~sa~ble, t:~e Gov~rnment 
should absorb the cost of ~ork delays cauaed ~Y advar~a weathe~. 
The OEW contractor is willing to wo~k in al~ ki~ds oi weather in 
order to keep his employees steadily occ~pied , and is reluctanc 
to stop work during inclement weather. The CE..tmn Safety 
Specialist should be 111.w~r~ of the physica: and psychological 
effects of adverse weather. If he determines t!lat weather 
conditions create an unacceptable level of -risk, t:.he CEHND Safety 
Specialist shall suspen~ all UXO related tasks and coordinate 
with the Cont~ac:ing Offic~r and the projec: manaaer regarding 
schedule impacts. The following factors snc~ld be conside~ed ( ~~ 
addi~ion to the ~equiremen~s of EM 385-1-l) i~ dets~~ini~g 
whether the le,rel of risk :.s acceptable. 

a. Range clearance operations should not bs conducted at 
UXO sites wben the ground is covered with 'snow , unless a surface 
clea~ance has already been conducted. Snow ~ove~ severely limits 
visibility of surface UXO. 

,. b. Perf onne.nce of uxo related ta.sks may be ,.msa.f e in cold 
weather. Some procedures may require uxo personnel to remove 
their gloves , exposing their hands to cold injury. The 
additional layers of clothing required may ~t=e=t other UXO 
operations which require manual dexterity, ~r.d thus may affect 
their abili ty to safely perform the task.s. 

5 
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o. Some UXO rel~ted t~sks must be performed in personal 
protective equipment that is heavy , cumbersome, ~r restricted 
airflow. Durin\;f hot 'A'e.ather such PPE will ha:V'e a detrimental 
physical and psychologic~l effece on the individual, and he 
should be closely observed for signs of heat stress. 

P.32 

in 

7. ACCIDENT REPORTS. When a contr~ctor lost-time injury or 
accident occurs , aecident reports shall be processed as follows: 

a. When the geographic District ha.ii no 0n-sit.e presance , 
the .Safety Spe~ia.list shall revie~ ~nd coordinate on all ENG Fortn 
3394 •Accident Reports u. 

b. Whan the geographic District has an on-site presence, 
the Safety Specialist shall review and coordinate on all ENG Form 
3394s for accidents within the work exclusion zone. Outside the 
exclusion zone the gao~raphic District is responsible for the 
review and coordination. 

c. The geographic Dise.::-iet will be responsible £or the· 
administrative aspects of processin~ an~ recording all aceiden~ 
reports for the project on the corps of Engineers Safecy­
In:orrnation Management Sys~ein. 

8. SI'?E CONTROL. The Sa:e:y Specialist will be respo~s~ble ~:= 
safecy oversight withi~ :~e ~ork e.~clusion zone establ~sh:d fo= 
an OE:W site. Ha must l~~.:..t the exposure of a minimum ~umber o: 
persons , for a minimum time , to the minimum. amount of OEW 
consistent with safe and efficient operations. The fol:owing 
procedures shall be followed when visitors require access to ~~e 
site : 

a. !f the v~sitor is ;oo ®alified , a safety bri~:ing is 
required , after which t:"le ·1i~.:..;or should be escorted to :.he 
points of ineerest. uxo- re:ated operations ~eed not be 
inter:-ttpted during th~ ·,i.:::..-; . 

b. If the visitor is not EOD qualified, a safety ~~ie:~ng 
is required, after which t~e visitor must be escorted to the 
points of interest. UXO•related 0perations mu.st be discontinued 
until the visitor exits the exclusion zone.· 

e. If t~e visitor is a foreign representative , the visit 
•· must have been c00rdinated through CERND-SL (Sue Baber ) prior to 

admitca.nce iilto the exclu~ion zone. 

6 
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&~ Ol" WORX GUIDANCl!l 
ll'01t COHTRAC~S NEEDING 

AN OJ:1f AVOIDAR'CE SVPPOl't C!Ll.tJ'KE 

P.01 

1, The follcwinq Statemant of work (SOW ) ia a typical addandum that can be 
added to a larger SOW for a HazuciouQ , Toxic or Radiological Waate (H'rltW ), 
Preli.minu-y Aaaea■ment, Site Investigation , or Remedial lnveeti9ation 
/ Feaalbility study. Thia sow 1hould be uaed when there ia a poeaibili;y ot 
contact with Ordnuca ud 2%ploaivG Wasta (OEW ) dur.i.nq t he }:)afore mentioned 
field operati.ona , Dt gqal pf tbit sow i ■ AD &YQXPN«:E .QNLY! If thare is 
known OEW on the •ite , contact the Hunt1vi11a Division Corpa ·ot Enginiters , and 
do sio't ,u• thia sow , 

2. t! time and reaoureea permit , the Ordnanae and TQchnical Programs 
Division of the Huntsville Divbion , Corpa of Enqineera, will aseiat in the 
dr&fttng·of sow verbia.ge for your epecific site and con~itions. 

3. Thi• sow doea not contain proviaiona for a r6cord aGarch by the AE firm 
tc datermine what typea and where ordnance might b~ encounterGd, Oiatriets 
aboul4 c011Si.der c~leti.no a record aaarch to det8rroine the potential for 
conta=t with crdn&nce and the potential typee and quantities befcre usin9 this 
sow. 

4. Backgrc11.ind1 

a . OEW eitee are inanned by either single or multiple uxo team, 
depending on the action b~ing undertaken, Multiple uxo teams are commonly 
ueed on aitaa .i.nvolving large removal actions or for major OXO sampling during 
in depth invaatigationa. During inultiple oxo team operaticna, a Senior OXO 
SUpervieor (whc ha& A au.nimum of 15 years of EO~ /UXO e xperian0e ) direeta &ll 
WCO tea.ma ( including the team l$adars ). TniG sow does not cover multiple team 
opera.ti.ens. 

b. Single UXO te&l'IUI are normally used for "ittlple site investigations , 
t1XO avo~ca a.ctiorus (such u aoil sampling and monitoring well inatallation ) 
or aaal.l J:'CllllOVa.l. a.ctiona. l"Or single team operationa, experience lgvele U'Q 
adjuGted to insure tha taam has adQquate experiQnc~ for t he job, Typicalty , 
the QXO taam leader on a •ingla team eite will be mor~ QXJ)erlenced th4n a team 
leader (OXO suparviaor ) on a multiple taam site. 

c.· An t1XO Te&m will norinally coneiat of one UXO team leader (UXO 
SUpiirViaor ) and one to aix team mambere (UXO apQcialiste or aaaistants ) , The 
maxi.mum UXO team •i~ i.a limited to aix membara (one leader to aix melllbQrs) 
for safety rsaa0nc. ~• CIW Avoidance sow asaum~s one UIO teu consisti-ng of 
a tea l•ad•r and cnse or t.wo t■u mellb■n. 

5. Statement& cf Wgrk , rae~ltant Work Plang (WP ), and Sita-apecific Safety 
a nd 8aalth PlUle (SSHP ) gontaining Onexplcded Ordnance (UXO ) proviei.ona lltill 
be ~viewed and approved by tb• BUDtiJVille Division , co,:ps of JCc.gineen ( IAW 
czmm 11os-~-9 , MaO$snment Ptan far Q;:do1nce ao6 E~losive waste CPEW) 
Hanrlato;:y Cioter of En,attia@ <HCXl and Peaic;m Cffntir, 10 AuQ 92 ) Pleaaa 
allow~ minimum ct two week.a trorn raoeipt for ~evicaw unless prier coordinaticn 
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ha.a l:)gan ma.de . Items fer raviaw can bQ mai.+ed to; 

U, 8. J.rwt CcJ:'P• cf Bogia••r• , Bunt.sville 
P .o. Jlos 1600 
~: CBBm)•PM•Cn' 
K\Ultsvill•, Ala.bua 35807•,301 

Ttui ■tr••t a.dd.r•■• for exp~ese pil ia, 

u.s . 1.rar corp■ of BngiJ:l.an11, JhmtsviUa 
,a20 VD.iver1it1 lq, 
aunt1vi11e, Ala»aaa 3581G-1a22 

P.02 

6, !tQIUa in the bold print in the SOW reguirQ coordination for a apecifio 
po~nt of coat&ct for notification of unexpl0ded crclnanca or the location of 
•uspect•d cbemieal warfare m&teriala. 

7. The Ordnanee and Zxploaive Waataa Mandatory Center of Expertise at 
Hunt1ville Diviaion standa ~aady to aaaiat you with OEW ias~es. If you hava 
any quaationa , qive us a call, Programmatic, RQgulatory and ;eneral 
infonn&tion q,.iestian■ ahould be dir•~t•d to the Mandatory OGnte: of Expartiee 
at (2051 89S-1507. safety related and technical uxo queeti0ne ehould be 
directed .to the ogw safety Office at (205 ) 895wl5SO. 

a. Saa tha attached enclo8ure for a sample o! r.n OEW generic atatement of 
werk for uxo 1voidance. 
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OBM amnciuc HUEMEH'l' OF' WOR.X 
(POa U%0 AVOIOANCE) 

P.03 

1. G~1 The contractor sh&ll providQ a two perecn unexploded Ordnance 
(OXO) teu t.o provide on-aite ~ avoidance support dudng all aampling 
activi~iea. Thia includea aoil •ampling and the drilling of monitcrin9 wells, 
The UXO team will not dHtroy any UXO encountered, 'fht! uxo team will report 
all OXO to (~ CcaU"OJ. Ottl.ea::, J.oc&.l coz: r-,prH@~t::t:n , or ot:bar 
a,,pzopz-a.•t• o~oe_ -- th• point of contact. to report UJO oi- Cheaic:al warfare 
Matet'ia.L■ (CNK) t1 4•peud•~t ou tll• 1ite specific conditiou1 and arrangeaeuta, 
Wo~k cm u actiT• J.Astallaticm wiil normally requin reporting UlO to the 
aaage eon.tral Officer, Pa~ility Engineer o~ Poat B8adquarters, work on 
Porurir Uaed Defuse Sit•• will require prior ~Jordiuation to determine the 
pdAt of ~t.act. It co~id be tb• local or stat~ lav •nfo~o•m•~t agencr, or 
tbe 1oa&l. ~ ilaPJant ageu~r), and the QOntracting officer, who will 
il'l tu.ftl notify~ euntirv1lle Divi1ian, corps of Engineara , The Government 
will contact the l00u 200 Onit for diapositlon of the OEW or UXO. 

2, DD'lHrtt~ I 

a. ORDNANCE AND EXPLOSIVE WASTE ( OEW) : Bomba and warhaa.ds, guided 
and bal.l.iltic mieaUaa, artillery, rocket and mortar ammunition, srm&ll arms 
ammunition, anti-paraonnel and anti-~ank minasr, demolition charge;, 
i,yrotachnice, ~, containeri&ad and uncontainerized exploaives and 
prcpell&rlte, miii~ chemical ~rttD and all aimil&r and relatad itni■ or 
components, explcaive iTI nature or otherwiaa deaigngd to cauaa damage to 
pe:•QJU\ei ·cr mat•rial. Soil• with exploaive con•ticuont• ue con■idered ~o be 
craw if thQ concantrati.on ie aufficient to be reactive and present an imminent 
aaf 1aty hazard. 

b. · UNEXPLODED ORDNANCB (tJXO); An item of explosaive c::irdnance that has 
failed to funi:t.ion a■ deeigned or hae been abandoned, diecarded or improperly 
~iapoaed cf and i• atill capable of functioning and causing dama~Q to 
peraonnal or mate.tial. 

c. Inll1 ORDNANCJ 1 .ln it$l'll that has function.ad ae deeigm~d, leavinQ 
&n inert curier. An item r;anufe.ct1,u.·•ci t:o eerv• a apec:it.i.c training purpo■a. 
1'raginanta from uxo. 

d.r EXl'LOSIVE OIU>NANCE DISPOSAL (BOD ) PERSONNEL: Active duty military 
EOD pereonnel. 

I 

e. UX0 PERSONNtL: Former EOD personnel. 

f. CBZKICAI., WARFARE KA'I'J:RIAL ( CWM.) 1 Any CW'ti in A munition ( • ) or 
container(•>· Any di.rt or scrap that has bean potentially ~cnta.minatad with a 
chemical i:ompound deei;nad for military operatione to kill, &Qriously injure 
or incapa~itate peragn• thrOUih ita che111ical proptirt.ioa. 

9. Ca:iMICAL EVENT: Discovery of an actual or suspected chemical 
«qant or ·. container that may raquire emargoncy truu1porta.tion or ditspoaa.l, 

3, UXO ~ COMP0S1~%0ll AND QUALIFICA:IOHSt UXO TQam meml>ers shall hav~ 
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tha fclli,winq qu~lifications; 

&. oxo :raa.m Leader1 Thie ie the individual who has the direct 
rasponaibility and ia the te~hnical lead fer all UXO cpQratione on the eita. 
Thia individual ah&ll have documented experience in aupQtvising range 
clauanca cperatiorus and euparvieing personnel, Thia individual shall b• a 
qradiate cf the o.s, Naval ~loeive OrdnanQe Sobool at lndi&n RQ&d, Karyland 
and hava at least 10 years Qf active duty EOO experiQnce. 

b. t1lCO TGam .Member: BQ a ~raduate of the u.s. Naval Exploaive 
Ordnance School at lndi.An He~, Maryland, Have at leaat 3 years of active 
duty BOD expal:i.anca. 

4. RESPCJNSllnttIBS Mm A1n'ROR.Iff1 Tha OXO Tem shall provide the 
axploaive ordnan~• re¢ognit~on, location aad aafQty funotion for the prime 
ccntraotar. The oxo team leader haa the final a;uthori.ty for on site peraonnel 
re;ardi.t,g·· all matters concerning crxo. 

5, wan .IHrl ~ PIMS1 The uxo team shall a;saist in the developinant of 
the contractor•a a~te-specific aafety and bealth plan (SSHP) and the work plan 
(WP) .. '?he wto team leader shall conduct OX0 l!Se.fety brietingl! for all l!ite 
peraonnal and vieitot;•• 

a. Prior to aampling, aite invegtigation or well c1rilling crews going 
on aite, · the tTXO teu ehall ccmd1.1ct a rei;onruu.aaance of the areas ta ba 
eampled 6r investiqated. tha reconnaieaanc:e ahall U1Clude lccatin9 a clear 
path for·. t.hA investigatinq, a amp ling crews, vehiclasa and equipment to approach 
the eite,· ThQ approach path, at a mini.mum will be twice the width of the 
w1deet vehicle. The contractor ahall clearly marx &ll bound~riaa of the 
cleued &r,proach path to prevent personnel from ~traying into uncleared areas. 
No perao~l shall be allowed outeida the clearwd paths. 

b, If trXO is enco~ntered on the surface, thQ UXO contractor eh.ll 
divert the approach path around the uxo, clearly mark the area and report the 
u:xo. : i: 

c ~ · i: Thi mco contractor 1hall UB51 e magnetomeiter with the capabi.litiGsi 
th&t cazi:insure there i• no subsurface UXC within the approach path. If a 
~•gnatic anomaly ie encountered &nd identified aa uxo, divert the path around 
the U%0,; ·0n1y mizlg~ •x~avation ehall be donQ to identify er confirm UXO. If 
the &nom&ly is more tban one foot daap, aee~~i it to be UXO and divert the 
appro.ch':path. Only· qualified UXO personnel ah!.ll approach uxo iteme and 
~rate ~be sn.a.g-net.oaiat.ar . • 

'7, IOIL SAIIPl,tJIQ IJID WZLL DJtILLIKO BiffS: 

a ~ The tJXO ~aam ■hall locate magnetic Anomaly frQQ areae for soil 
aample■ and well drilling. If a pre-eclected &~QA indic&taa magnetic 
anomali••~ a new sampling/drilling aite sh&ll bo chos6n. 

b,• th.Q UXO oontraotot gn&ll clearly mark tho boundariea of the 
cleared ioil allllpl~ng er well aites. Paraonnel shall not go outside the 
=lea.rad area. Aa a mini.n\Um, the cleared area will be a square, with a aide 

r . 

03 -09-9 5 08:4 3 AM P004 ~! ? 

i------l 



R• 96 % 

MAR.09 '95 07:47 US ARMY ENGY DIV, f-1..JNTSVILLE 

di=a~aion equal t0 twice the length of the largaat vehicle or pieca cf 
equipcaent to he brought on eita. 

c . Prior to d%illinq equipment being moved to the propoeed well 

P.05 

loc&tion, the tJXO team ahall locate a magnetic anomaly free site. Thia shall 
bt accompli■hed uain; a magnet01Mtar with downhola monitoring eapabilitiee. 
The OZO t■am ■hall •tan th• borehal• with• hand .uga:. At not. more th&n a 
twc foot depth, the hand auger will be withdrawn and the magnetaneter will ba 
lcwued ~to the borehole ~d the boreholQ check6d for magnetic ancmaliaa. 
~hu procedure will b• uaad to inaure that smaller itQtne of uxo, undet:,acta.bla 
frcm the aurtace c&n be detected. If no magnetic anomalies are found, the 
procedu~• will be "1)tl&ted at two foot intarvale to thQ maximum depth cf the 
hand au;ar, no less than 6 !aet, If the proposed well Gite i1 •till fraa of 
mat;nttic ano.na.lie1, the drilli119 equipment may be brought en eita and 
utilized. acra~ole monitoring vitb the ma9nGtometer ehall continuQ at two 
foot i.nterv&ie, until vi.rqin aail i1 reached. This determination ahall be 
made by th• on ait• c;e0l0qi1t. 

I. CDKICAt. IWU"All MSXIALI (CW): 

&. If suspeeted CWM is located at any tima, all work will cease 
immadi&tely. SitG workers will withdraw along clearsd pathg from tha a.rel 
containing the CWM, The UXO contracto~ ~hall elQll'ly mark tha area containing 
the CWK, -'·&nd report th~ chemical event to the designateid point of contact 
(POC) as~detandnad iu Para9raph 1, and the contracting officer. The report 
o~ cilacoveey of auspeat•d CWK will ba ma.de w!:t:.hi.n ona hour of th• 4iaco••l'Y. 
'l'he »cc w1.U make the final determination a~ to thtJ actual preeence of CWM. 

b.' If th.R l'OC confirma the pr,u1ance of CWM, the govsrrunent parson in 
charge will report the chelllical event to tha appropriate agenciaa. 

i: 

c.: ·· When ccntacti.ng the POC a.bout suapect CWM, the eontraetor will 
provide the following information li•tad. Contac:t ~ith the ~o~ will not be 
delayed (iuQ to lack of information. the eugpected CWM rQport will follow the 
fcllowin~ format. 

•~l• su-i,•ot.ad cww J)ata Report 

( 1, · Date &l"ld local ti.me of event. 
( 2). Locaticn 
(3) Quantity and type cf inunitione(a) or containar(s) and 
chamical agenta involved. 
(4). Oa■cription of what has happel\Qd, 
(5) '· Desaadption of FOperty damage. • 
( 6) ;; Personnel casualticua and/or injuriea. 
(i} ·. Whether IUdical Ht'ViCH er facilitiElS. 

wcire required. 
(8)· Aaaistance required, 
(9) · Any oth.r pertinent informaticn. 
(10) UXO team leader's as1essment cf the 

aituation. 

C. 
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ITEM I DRAWING NO. I OR REFERENCE 

1 . General 

2. General 

3. General 

4. Date 

5. Date 

6. uxo 

CEHND FORM 7 (Revised ) 
15 Apr 89 

□ MECHANICAL 

□ MFG TECHNOLOGY 

□ ELECTRICAL 

□ INST & CONTROLS 

■ SAFETY 
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0 ESTIMATING 

0 SPECIFICATIONS 

0 SYSTEMS EN G 
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0 OTH ER 

REV IEW 

DATE 

NAME 

1
st 

Review dated June 1995 

8 July 2003 

Kelfie Will iams / ED-SY-S/ 256-895-1584-

COMMENT 

CEHNC-ED-SY-S has reviewed this document and has the following 
comment(s ). 

It is my understanding that the concept at Seneca is to have a site-wide SSHP 
for all of Seneca and then smaller site specific SSHPs for each SWMU. Also , 
the document titled "Appendix B Site-Specific Safety and Health Plan" is 
supposed to be the site-wide plan. Recommend that the name of this document 
be changed if this is the case. It is not a site-specific plan 

Plan is required to be signed by the corporate CIH. Please submit a signed copy 
for the next submittal. 

The date of this document is June 1995. Recommend that the site-wide plan be 
reviewed by the corporate CIH and CEHNC on an annual basis for any updates 
and changes. 

The plan should be reviewed and updated by the project or program manager 
and the corporate safety and health director prior to the next submittal . Section 
2.2 states that the planned site activit ies include mostly UXO The site-specific 
plans submitted w ith this plan have tasks other than UXO. 

It appears that there is a potential of encountering UXO at Seneca. There are a 
lot of UXO avoidance and safety precautions written in th e plan. Recommend 
that the plan be reviewed by a OE safety specialist. 

ACTION CODES 
A - ACCEPTED/CONCUR 
D - ACTION DEFERRED 

W - WITHDRAWN 
N - NON-CONCUR 
VE - VE POTENTIAL/VEP ATTACHED 

PREVIOUS EDITIONS OF THIS FORM ARE OBSOLETE 

ACTION 

The responses to the comments are as follows. 

Agreed. The title of Appendix B has been changed 
to "Seneca Site-Wide Health and Safety Plan". T he 
text of the plan has been changed to reflect that th is 
is a site-wide health and safety plan. 

Agreed. A signed copy has been included in the 
submittal. 

Acknowledged. The document will be reviewed by 
Parsons Health and Safety Officer on an ann ual 
basis and will be revised accordingl y if necessary. 

Acknowledged. The document has been reviewed 
by corporate Health and Safety Officer and has 
been rev ised accordingl y. 

Section 2 .2 has been ;ev ised to include general site 
activ ities. Health and safety plan for genera l site 
tasks has been presented in the plan. 

Noted and referred to Army PM. 
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U.S. ARMY ENGINEER DI VI SION HUNTSV ILLE 

DESIGN REVIEW COMMENTS PROJECT Seneca "Appendix B SSSHP" 

CORPS OF ENGINEERS 

CN 06-317-03 

□ SITE DEV & GEO 

D ENVIR PROT& UTIL 

□ ARCHITECTURAL 

□ STRUCTURAL 

ITEM I DRAWING NO. I OR REFERENCE 

7. General 

8. Page B-13 

9. Biological 

10. Page B-14 

CEHND FORM 7 (Revised) 
15 A pr 89 

□ MECHANICAL 

□ MFG TECHNOLOGY 

□ ELECTRICAL 

□ INST & CONTROLS 

■ SAFETY 

0 ADV TECH 

0 ESTI MATING 

0 SPECIFICATIONS 

0 SYSTE MS ENG 

0 VALUE ENG 

0 OTHER 

REVIEW 

DATE 

NAM E 

151 Review dated June 1995 

8 Jul y 2003 

Kellie W illiams / ED-SY-S/ 256-895-1584-

COMMENT 

Recommend that the contractor review Appendix C of ER 385-1-92 and ensure 
that all of the elements required in this regulation have been covered in this plan. 
For example, I did not see an Activity Hazard Analysis (see EM 385-1-1 for a 
sample format) nor did I see a section on toilets or drinking water. 

Heat and Cold Stress. Recommend revising this section to include the signs and 
symptoms of cold and heat stress or referring the reader to the location of the 
signs and symptoms . Attachment B-2 is a Draft document. Please include the 
final version of this document and ensure that the requirements of heat and cold 
stress monitoring are included. Please do not just provide recommendations, 
provide wha t is required ons ite, who is responsible for the monitorin g and when it 
w ill begin and how often it w ill take pl ace. 

Recomm end including pictures of poisonous plants , spiders and snakes in the 
document for visual tool. 

Recommend providing what is requi red onsite to prevent tick bites. The 
document presently provides recommendations. 

ACTION CODES 
A - ACCEPTED/CONCUR 
D - ACTION DEFERRED 

W - WITHDRAWN 
N - NON-CONCUR 
VE - V E POTENTIAL/VEP ATTAC HED 

PREVIOUS EDITIONS OF THIS FORM ARE OBSOLETE 

ACTION 

Acknowledged. An Activity Hazard Analysis 
summary table is included in the plan. Section s on 
toilets , drinking water, and decontamination have 
been included in the plan . In addition , radiation 
safety is covered in the plan. 

Acknowledged. Heat and Cold Stress Section has 
been revised as requested . Site Health and Safety 
Officer will be responsible for heat or cold stress 
monitoring . Site Health and Safety Officer will use 
wet bulb glove thermometer to monitor heat threat 
during the working period or w ill monitor heat stress 
(e.g., heart rate and temperature) at the beginning 
and end of each work cycle. It should be noted the 
Heat and Cold Stress is presented in Section 5 of 
the plan . 

Acknowledged . Pictures of poisonous plants , 
spiders , and snakes that might be encountered at 
Seneca (i. e., brown recluse spider, black widow 
spider, poison ivy, poison oak , poison sumac, 
copperhead snake , timber rattlesna ke , and eastern 
diamondback rattlesnake ) are included in the plan . 

Acknowledged . The plan provides 
recommendations to minimize t ick bites. 
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U.S. ARMY ENGINEER DI VISION HUNTSVILLE 

DESIGN REVIEW COMMENTS PROJECT Seneca "Appendix B SSSHP" 

□ SITE DEV & GEO 

□ ENVIR PROT& UTIL 

□ ARCHITECTURAL 

□ STRUCTURAL 

ITEM I DRAWING NO. I OR REFERENCE 

11 . Page B-15 

12. Page B-20 

13. Page B-21 

14. Page B-23 

15. Page B-24 

16. General 

CEHND FORM 7 (Revised ) 
15 Apr 89 

□ MECHANICAL ■ SAFETY □ SYSTEMS ENG 

□ MFG TECHNOLOGY □ ADV TECH □ VALUE ENG 

□ ELECTRICAL □ ESTIMATING □ OTHER 

□ INST & CONTROLS □ SPECIFICATIONS 

COMMENT 

Radiation Hazards. Please provide a list of the SWMUs that have the potential 
of having radiation hazards . 

UXO. Please provide a list of the SWMUs that have UXO as a potential site 
contaminant. 

State who (or what job title) is responsible for checking for underground utilit ies. 
Provide a checklist or procedure for this process. 

Table B-2. State the type of cartridges to be util ized and wh o will determine the 
type to be used on each site . 

Table B-3. Define BKGD. State whether the level obtained is instantaneous or 
sustained for a certain length of time, is the monitoring at ground level or in the 
breathing zone. State how often the monitoring will be preformed. Clarify the 
actions to be taken and clarify what level of PPE will be used when the same 
reading is under several different PPE levels. 

Recommend including hand tool and excavation safety. These appear to be 
potential hazards but are not covered in the plan. 

ACTION CODES 
A - ACCEPTED/CONCUR 
D - ACTION DEFERRED 

W - WITHDRAWN 
N - NON-CONCUR 
VE - VE POTENTIAL/VEP ATTACHED 

PREVIOUS EDITIONS OF THIS FORM ARE OBSOLETE 

REVIEW 

DATE 

NAME 

CORPS OF ENGINEERS 

CN 06-317-03 

151 Review dated June 1995 

8 July 2003 

Kell ie Williams / ED-SY-S/ 256-895-1584-

ACTION 

Acknowledged. A list of SWMUs that have potential 
radiation hazards is included in the plan. 

Acknowledged. A list of SWMUs that have potential 
UXO hazards is included in the text. 

Acknowledged . The text has been revised as 
requested. Project manager will be responsible for 
checking for underground utility lines. A checklist is 
included in the plan . 

Acknowledged. Project Health and Safety Officer 
will determine the type of cartridges to be used at 
each site. The type of cartridges to be used at each 
site wi ll be specified in the ind ividual Health and 
Safety Plan. 

Acknowledged . The table has been revised to 
specify whether the level is instantaneous or 
sustained for certain length of time and whether the 
monitoring is at ground level or in the breathing 
zone. PPE level will be specified in the individual 
Health and Safety Plan . 

Acknowledged. Hand tool and excavation safety 
are included in the text. 
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CORPS OF ENGINEERS 

CN 06-317-03 

□ SITE DEV & GEO 

□ ENVIR PROT& UTIL 

D ARCHI TECTURAL 

D STRUCTURAL 

ITEM I DRAWING NO. I OR REFERENCE 

17. Page B-27 

18. Page B-28 

19. Page B-28 

20. Page B-29 

CEHND FORM 7 (Revised) 
15 Aor 89 

D MECHANICAL 

□ MFG TECHNOLOGY 

D ELECTRICAL 

D INST & CONTROLS 

■ SAFETY 

0 ADVTECH 

0 ESTIMATING 

0 SPECIFICATIONS 

0 SYSTEMS ENG 

0 VALUE ENG 

0 OTHER 

REVIEW 

DATE 
NAME 

151 Review dated June 1995 

8 July 2003 

Kellie Wi lliams / ED-SY-S/ 256-895-1584-

COMMENT 

State the criteria to evacuate the work site. On line 12 of this page it states that 
if signs of chemical reactions are noticed it shall be reported . W ill the site be 
evacuated in this case? 

Section 7.4 . Fire Control. Recommend including the location of fire 
extinguishers at flammable storage areas and in vehicles . 

Section 7.5. Include the spill control equipment to be used onsite . 

Section 7 .9. Accident reporting and record keeping. Recommend including the 
following in the plan: 

7.4 Man-hours and Lost Workday Reporting. Man-hours and lost workday 

(LWD) cases will be submitted to the COR monthly with copy furnished the 

U.S. Army Engineering and Support Center , Huntsville (USAE SCH ), ATTN: 
CEHNC-ED-SY-5. The data must be submitted to arrive at the USAESCH 

not later than 10 calendar days after the end of each month. The 

information cut-off date will be the last day of each month. The monthly 

submission must include the titl e of the r eport i.e. , Accident Exposure Data 

Report , contract number , task order number, project site , month and year 

for which the report is made, a point of contact listing both email address 

and te lephone number , and number of lost workday accidents to include total 

days lost. If no hours are worked on the project /task, a report showing 
"zero (O)" is required . 

ACTION CODES 
A - ACCEPTED/CONCUR 
D - ACTION DEFERRED 

W - W ITHDRAWN 
N - NON-CONCUR 
VE - VE POTENTIAL/VEP ATTACH ED 

PREVIOUS EDITIONS OF THIS FORM ARE OBSOLETE 

ACTION 

Acknowledged. The text has been revised to 
indicate that the work site shall be evacuated 
whenever evidence of a situation that could result in 
possible hazardous condit ion is identified. 

Acknowledged . The text has been revised as 
requested . 

Acknowledged. The text has been revised as 
requested. As only small amount of chemicals (e.g., 
sample preservatives , gasoline, etc.) wi ll be stored 
at the site, any spill will be cleaned up using a spill 
control kit (e .g ., paper towel, diaper, etc.). 

Acknowledged . The text has been revised as 
requested. 
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CORPS OF ENGINEERS 

CN 06-317-03 

□ SITE DEV & GEO 

□ ENVIR PROT& UTIL 

□ ARCHITECTURAL 

□ STRUCTURAL 

ITEM I DRAWING NO. I OR REFERENCE 

21. Page B-36 

CEHND FORM 7 (Revised ) 
15 Apr 89 

□ MECHANICAL 

D MFG TECHNOLOGY 

□ ELECTRICAL 

□ INST & CONTROLS 

■ SAFETY 

0 ADV TECH 

0 ESTIMATING 

0 SPECIFICATI ONS 

0 SYSTEMS ENG 

0 VALUE ENG 

0 OTHE R 

REVI EW 

DATE 
NAME 

1st Review dated June 1995 

8 July 2003 

Kel lie Williams / ED-SY-S/ 256-895-1584-

COMM ENT 

7.4.1 Accident Reporting. Accidents involving personal injury/illness or 

property damage shall immediately be reported to the Contracting Officer 
or authorized representative e.g. , Huntsville Center Project Manager 

7.4.2 Accident Reports - An Engineer Form 3394 is required to prepared 

and submitted in reporting lost work day cases, accidents where 3 or 

more persons are admitted to a hospita l, a fatality, or property 

damage $2000 or greater. The ENG Form 3394 must be submitted 

to the Contracting Officer or authorized representative within 5 

working days following the accident in accordance with AR 385-40 

and USACE Supplement 1 to that regu lation. 

The ENG Form can be accessed via the internet at: 

www.hnd.usace.army.mi I/ engrdi r / organization/ systems­

eng/ Safety / saf ety2.htm 

The ENG Form 3394 is prepared by the contactor , with original signatures 

shown in blocks 15c and 16 (copies/faxes are not acceptable). The remaining 

signature blocks , blocks 17 -19, will be completed by the Huntsville 

Engineer ing Center . 

List of SWMUs is not included in Section 1 as stated in this section. B-2 

does not identify the 15 SWMUs, it is just a general site map. 

ACTION CODES 
A - ACC EPTED/CONCUR 
D - ACTION DEFERRED 

W - WITHDRAWN 
N - NON-CONCUR 
VE - VE POTENTIAL/VEP ATTACH ED 

PREVIOUS EDITIONS OF THIS FORM ARE OBSOLETE 

ACTION 

Acknowledged . A list of SWM Us has been included 
in the plan. Locations of the SWMUs will be 
presented in individual Health and Safety Plans. 
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DESIGN REVIEW COMMENTS 

□ SITE DEV & GEO □ MECHANICAL 

□ ENVIR PROT& UTIL □ MFG TECHNOLOGY 

□ ARCHITECTURAL □ ELECTRICAL 

□ STRUCTURAL □ INST & CONTROLS 

ITEM I DRAWING NO. I OR REFERENCE 

PROJECT Seneca "Appendix B SSSHP" 

■ SAFETY 

0 ADV TECH 

□ ESTIMATING 

□ SPECIFICATIONS 

COMMENT 

0 SYSTEMS ENG 

0 VALUE ENG 

□ OTH ER 

22. DECON Decontamination is not included in this SSHP. 

REVIEW 

DATE 

NAME 

CORPS OF ENGINEERS 

CN 06-317-03 

1st Revi ew dated June 1995 

8 Jul y 2003 

Kellie W illiams / ED-SY-S/ 256-895-1584-

ACTION 

Acknowledged . Decontam ination has been 
included in this site-wide Health and Safety Plan. 

23. Page B-40 Section 9.6.1. What is the proper PPE rescu es. I s it level Bas seen in Tob ie 

· B-4? Please be specific. 

Acknowledged . The text has been revised to refl ect 
that proper protective gear shal l be selected based 
on the site condition in accordance with the site­
specific health and safety plan . 

CEHND FORM 7 (Revised) 
15 Apr 89 

ACTION CODES 
A - ACCEPTED/CONCUR 
D - ACTION DEFERRED 

W - WITHDRAWN 
N - NON-CONCUR 
VE - VE POTENTIAL/VEP ATTACHED 
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