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Scaler Operation 

If a scaler is tagged “Out of Service” subsequent to its use, the H&S staff member must determine 
what items were measured by the defective instrument. The H&S staff member must resurvey those 
items with a properly functioning instrument to determine if the previous surveys were accurate. 
This evaluation must be documented on a Survey Report form and in the operational logbook.  
Swipes should be presurveyed for gross contamination prior to placing them in a scaler to prevent 
scaler contamination. 

Detection Limits 

The detection limit of a measurement system refers to the statistically determined quantity of 
radioactive material or radiation that can be measured or detected at a preselected confidence level.  
This limit is a factor of both the instrumentation and technique or procedure being used.  The two 
parameters of interest for a detector system with a background response greater than zero are: 

Critical detection level (LC): the response level at which the detector output can be considered 
"above background" 

Minimum significant activity level (LD): the activity level that can be seen with a detector with a 
fixed level of certainty 

These detection levels can be calculated by the use of Poisson statistics, assuming random errors and 
systematic errors are separately accounted for, and that there is a background response. For these 
calculations, two types of statistical counting errors must be considered quantitatively in order to 
define acceptable probabilities for each type of error. Type I occurs when a detector response is 
considered above background when in fact it is not (associated with LC). Type II occurs when a 
detector response is considered to be background when in fact it is greater than background 
(associated with LD). 

If the two probabilities are assumed to be equal, and the background of the counting system is not 
well known, then the LC and the LD can be calculated.  The two values would be derived 
respectively using the equations LC = kσB and LD = k2 + 2kσB. If 5% false positives (Type I error) 
and 5% false negatives (Type II error) are selected to be acceptable levels, (95% confidence level), 
then k = 1.645 and the two equations can be written as: 

 

LC=1.645  
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LD=2.71+3.29  

where: 

 LC = critical detection level (count rate)  RB = background count rate 
 LD = a priori detection limit  TS = sample count time 

(minimum significant activity level [count rate]) TB = background count time 

If the sample count time (TS) is the same as the background count time (TB), then the above 
equations can be simplified as follows: 

 

 

where: 

 LC = critical detection level (count rate) RB = background count rate 
 LD  = a priori detection limit (minimum T = count time (sample and background) 

significant activity level [count rate]) 

Therefore, the full equations for LC and LD must be used for samples with count times differing 
from the background determination time (95% confidence level [CL] used). The critical detection 
level, LC, is used when reporting survey results. It is safe to say that to a 95% CL, samples below 
this value are considered background. This value is used to determine minimum count times based 
on release limits and airborne radioactivity levels. If the critical detection level, LC, is greater than 
the limits listed in Table 2.4.3.b, increase sample count time until the LC falls below these limits. 

The minimum significant activity level, LD, (referred to as the LLD [Lower Limit of Detection] in 
some texts) is calculated prior to counting the samples. In using this value, we are saying that to a 
95% CL, samples counted for at least the minimum count time, calculated using the LD, will be 
radioactive. The region between LC and LD would be considered to be potentially radioactive, but 
with less than 95% confidence level. 

Typical applications for Health and Safety would include determining count times for contamination 
surveys used to determine if items can be released from contaminated areas. LC and LD would also 
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be needed to determine count times for air sample analysis. Additionally, LC and LD would be used 
to develop/modify contamination survey scanning speeds. 

2.7 Decontamination 
It is anticipated that all FRMAC activities will revert to occupational radiation (or HAZWOPER) 
conditions and regulatory oversight at some point. As such, all Health and Safety controls will have 
these conditions as the ultimate goal. During early response activities, EPA allows rinsate to drain 
via normal runoff conditions (e.g., letter dated September 17, 1999) at the approval of 
Incident/Unified Command. As an example, a commercial carwash may be a good location for an 
initial decontamination station. Obviously, conditions due to a nuclear detonation would render 
many decontamination methods in this section impractical, but general principles for minimizing the 
spread of contamination should still be considered and implemented, as practical. 

Procedures for the decontamination of personnel, equipment, and vehicles have been established for 
the hotline operation. While written for radiological decontamination, the methods in this section 
also apply to toxicological decontamination. The Contamination Control Chief has authority over the 
decontamination process. Decontamination will continue until levels are below Table 2.4.3.b values 
or alternate values have been agreed upon by responsible parties. Hotline processing will follow a 
general priority as follows: 

1. Life threatening conditions (generally not decontaminated at the hotline) 
2. Non-life threatening injuries/conditions (may or may not require decontamination) 
3. Personnel wearing SCBA with low air 
4. Team Leaders 
5. High Value/Sensitive/classified items 
6. All other personnel 
7. Equipment 

2.7.1 Decontamination Planning 

A decontamination plan should be developed for all responses. Details of the plan will vary 
according to varying factors involved in the response (resources, location, type of contaminant, etc), 
however, the general principles outlined below will form the basis for decontamination planning. 

2.7.2 Personnel Decontamination 

Hotline Decontamination 

Hotline decontamination personnel shall: 
1. Notify the hotline decontamination supervisor when personnel decontamination is necessary. 
2. Wear personal protective clothing when performing decontamination. 
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3. Survey the person with portable health physics instruments to determine the location and 
extent of non-uniform dose to the skin due to radioactive contamination. 

4. Remove loose contamination on clothing by applying tape to the area and lifting it off. 
Removal of affected clothing should be also considered. 

5. Mask off the affected area and cleanse it with moistened towel (i.e., Kimwipes™, Wet wipe) 
(general washing risks the spread of contamination) if the contamination is localized.  Tepid 
(lukewarm) water should be used, if possible. 

6. Wash large-area skin contamination with soap and water, using a portable shower if 
necessary. 

7. Follow the decontamination procedures until contamination levels are undetectable or until 
further decontamination efforts result in less than a 25% reduction in contamination levels, 
unless medical personnel or the hotline decontamination supervisor determines that further 
actions would cause bodily harm. 
Note: For a Nuclear Detonation, modified levels would be used. 

8. Survey the personnel performing the decontamination at the end of the operation to ensure 
that they have not become contaminated. 

9. Record all skin contaminations. Notify the H&S Manager immediately if skin contamination 
levels, due to beta/gamma products, are greater than 10,000 dpm/100cm2. When establishing 
hotline criteria, final screening levels need to be converted to values that can be directly 
measured (readout) by the instruments used. 

10. Complete the Personnel Contamination Survey Sheet (Appendix A, p. 126). 

Handling Contaminated Injured Personnel 

Special decontamination procedures and considerations should be provided in case of a medical 
emergency. Decontamination procedures shall not be implemented if they may aggravate or cause 
more serious health effects.  However, prompt life-saving first aid and conference with the On-Scene 
Medical Director or designee will determine the appropriate decontamination procedures in these 
special cases. The rule of thumb will be Life before Radiological Controls. 

1. Individuals with minor injuries should be decontaminated, except for the wound(s), before 
removal to a medical facility (as practical). Notify the On-Scene Medical Director or designee. 

2. Medical attention for more serious injuries will have priority over personnel 
decontamination. 

3. In cases of serious injury, activate the emergency medical services (EMS) system by dialing 911.  
Hotline personnel should inform EMS personnel and the medical facility of the radiological 
condition of the patient during their removal from the accident site.  

4. Hotline personnel shall take steps to limit or prevent the spread of contamination during 
transfer of the victim as well as at the medical facility. This is often accomplished either by 
removing contaminated clothing or covering contamination with a clean sheet or blanket. 
However, preventive measures should be commensurate with the severity of the injury. 
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5. Health and Safety personnel from the hotline may accompany the contaminated victim in the 
ambulance to an appropriate hospital. 

External or Internal Personnel Contamination 

When personnel are found to have detectable external contamination on skin or clothing, notify the 
H&S Manager immediately. The contaminated person shall be directed to the designated personnel 
decontamination area for decontamination.  Decontamination measures include: 

1. Removing loose contamination on clothing by applying tape to the area and lifting it off 
2. Removing contaminated articles of clothing and segregating them for laundering or disposal 
3. Gently washing contaminated areas of skin with soap and lukewarm water 
4. Rinsing thoroughly with water 

If internal contamination is suspected (counts in wounds or contamination found in the facial area 
with positive swabs from the nose and/or mouth ).   

1. Survey a separate cotton-tipped applicator swabbing from each the left naris, right naris and 
mouth.   

2.  Notify the On-Scene Medical Director or designee of the suspicion of internal contamination 
with information from surveys of contaminated wounds, nostrils and mouth.   

Hotline personnel may request the following: 
1. A urine sample, or fecal sample after decontamination  
2.   Whole-body and/or thyroid counting  

In addition, personnel’s dosimeter holders should be decontaminated and their TLDs should be 
turned in for processing.  Also if air samplers were used in the work area, the filters should be 
checked for radioactive contamination. 

Confiscation of Contaminated Personal Property 

1. Decontamination of personal clothing should be attempted by using tape to pick up particle 
matter on clothing or with soap and water. 

2. Personal clothing will not be released until readings are non-detectable or below applicable 
limits, indicated by the readings from a portable health physics frisking instrument. 

3. Replacement clothing will be provided to enable the individual to return to quarters if the 
personal clothing cannot be released. 

4. Bag the contaminated personal items and provide a receipt of contents to the individual. 
5. Label the bag with the type and level of radioactive contamination present. 
6. Contaminated personal items are decontaminated or stored for decay of radioactivity. 
7. Personal items will be kept secured until the items are returned to the individual or their 

home organization or disposed of as radiological waste. 
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8. Final deposition of personal items will be based upon the policy the individual’s home 
organization. 

2.7.3 Vehicle, Equipment, and Instrument Decontamination 

A decontamination area should be set up next to the Hotline for equipment and vehicle 
decontamination. The “pit” should be excavated to be lower than surrounding ground level. A 
watertight material should line the “pit.” Water pumps should be available to both spray 
contaminated equipment and vehicles, and remove contaminated rinsate. Trenching can be used to 
move rinsate away from the decontamination area and to reduce mud. 

Vehicles should be decontaminated by washing with soap and water or some other type of cleaning 
agent. The interior of the vehicles must be hand-washed, but the exterior can be cleaned using a 
high-pressure wash if such a system is available. Vehicles should be resurveyed and released for 
continued use if clean. Vehicles that cannot be decontaminated should be segregated and taken out of 
service. In special situations, and as approved by the H&S Manager, contaminated vehicles may be 
put back into service for use only in contaminated areas. 

Instruments and equipment returning from the field are surveyed at the Hotline. Contaminated 
equipment will be immediately segregated and sent to the Equipment Decontamination Area. Health 
& Safety decontamination personnel will question the owners/users to determine the correct method 
for decontaminating equipment. Washing with soap and water will usually be sufficient to 
decontaminate the equipment. Decontaminated equipment and instruments will be resurveyed and, if 
clean, be released for continued use. Instruments that cannot be decontaminated will be taken out of 
service and stored in a designated area. 

Site Preparation 

1. A pit should be built so that water migrates to one pick-up point and is large enough to 
containerize the water until it is pumped out. The pit should be excavated to be lower than 
the surrounding ground level. 

2. Removing water can be done concurrently with decontamination, if available, or post 
decontamination if necessary. 

3. The pit needs to be lined with a heavy plastic. The plastic needs to be able to handle the 
equipment being moved in and out without tearing. 

4. A pumping system, complete with a filter system and holding tanks, will be needed. Water 
pumps should be available to spray contaminated equipment and vehicles and to remove 
contaminated rinsate. 

5. The area should be fenced and posted as a Contamination Area.  Decontamination areas 
should be large enough to hold the entire piece of equipment. 
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6. A survey area (the same size as the decontamination area) should be established adjacent to 
the decontamination area, with access directly from the decontamination area to the survey 
area. The survey area should be posted as a “Contamination Area” when necessary. 

Decontamination Process 

1. Equipment is brought into the decontamination area. 
2. Equipment is surveyed and contaminated locations marked. 

a. Note: Workers will wear appropriate personal protective clothing when performing 
decontamination. 

3. Decontamination methods used are from least abrasive (intrusive) to most abrasive (intrusive). 
4. Power Wash using warm water, if available. 
5. Use liquid citrus cleaner and soft brush - water rinse. 
6. Use “Tide” and stiff brush - water rinse. 
7. Wire brush the equipment. 
8. Electrical wire wheel brush. 
9. The equipment is rinsed after each step, then allowed to dry, and is resurveyed. 
10. Repeat the routine as necessary with increasing abrasion. 
11. Move the equipment into the confirmation survey area when survey results are below release 

criteria. 
12. Equipment or vehicles that cannot be decontaminated will be segregated and taken out of 

service. In special situations, and as approved by the H&S Manager, contaminated vehicles 
may be put back into service for use only in contaminated areas. 

Confirmation Survey 

1. After decontamination is completed, the equipment is moved into the confirmation survey area. 
2. Post the area as a Contamination Area until the post survey verifies otherwise. 
3. If the confirmation survey detects contamination, move the equipment back into the 

decontamination area and repeat the process. 
4. Once the equipment is below release criteria, remove the equipment. 
5. If no contamination was found during any of the confirmation surveys, the posting may be 

removed. 
6. If contamination was found on the equipment during the confirmation surveys, the 

confirmation survey area (ground) should be resurveyed and decontaminated (as necessary) 
and then the posting removed. 
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2.7.4 Laundry Handling 

It is anticipated that disposable personal protective clothing will be used for short-term operations. 
Laundering anti-contamination clothing should be considered for longer operations.. Bag anti-
contamination clothing and securely tape the tops of the bags at the hotline location. Tag laundry 
bags with labels stating the type and level of contamination, date and location of collection, and 
surveyor’s name. For operations of short duration, hold the laundry bags at the hotline location. 
During long-term operations, send the bags to a local provider, a DOE facility, or a set up a 
decontamination laundry in the field. 

2.8 Plans and Calculations for Turn-Back Levels and Dose Estimates 
A responsibility of the Health and Safety Division is to develop a variety of response-specific plans. 
In particular, the site Health and Safety Plan requires the calculation of turn-back levels. Calculation 
methods found in the FRMAC Assessment manual can be used to determine radiological turn-back 
levels. Listed below are factors that should be considered when calculating turn-back levels and 
early planning assumptions. 

• All levels need to be expressed in the units consistent with field teams’ instrument read out 
capabilities.  

• Care should be taken when determining resuspension factors for internal dose calculations.  
Resuspension factors for worker protection are for the snapshot in time that workers  would 
be exposed and therefore would generally NOT include weathering. An exception is 
operations conducted with precipitation. Values used should be the currently measured 
resuspension value or higher, based upon the workers expected activity. For example, if the 
worker’s activity generates dust, the resuspension factor should be raised accordingly. 

• When available, actual measurement and/or sample data should be used instead of default 
values, such as ground roughness, resuspension and particle size.  

• Decay would need to be considered on a case-by-case basis. Short-lived radioisotopes are 
generally not an issue as they would be decayed prior to FRMAC arrival. An exception 
would be in the case of a nuclear detonation or if FRMAC is deployed in advance of an 
incident.  

• Use of respiratory protection and use of potassium iodine.  

• The effect of geometry (e.g. - ground roughness) on exposure rate would be difficult to assess 
for field team activities. As example, an individual may be kneeling or bent over to collect a 
sample, increasing ground roughness factor, but decreasing distance loss. Care should be 
taken in deciding if a ground roughness factor should be included. 
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• Occupancy factors can vary from that used for the general population. A reduction factor of 
1/3 is often used to represent that an individual will not be at the turn-back level 
continuously. 

• Not all organizations will adopt FRMAC dose guidance. Teams comprised of individuals 
from organizations that do not adopt FRMAC dose guidance will need to comply with the 
standard operating procedures of their home organization and advise the Health and Safety 
Manager of these procedures.  Not all teams would need to be governed by universal turn-
back guidance. Teams may operate in different sectors and turn-back levels should be 
established to keep dose ALARA. 

• Turn-back guidance from other non-radiological hazards must be taken into account and 
promulgated for all FRMAC activities.        

2.8.1 Turn-Back Limits for Weapon Scenario 

Turn-back levels will always be based on some type of “marker” measurement. For a weapons type 
accident, the “marker” measurement would be plutonium and/or americium deposition. This would 
be a measurement of activity per unit area, commonly µCi/m2. The measurement is typically taken 
using a FIDLER or Violinist type instrument, but could also include in situ gamma spectrometry or 
alpha contamination measurements. The following equations demonstrate how to determine turn-
back levels based upon ground deposition measurements. 

 

 

 
 

 

 
 

Example of a default weapon scenario 

Initial assumptions: 
• 1.25 rem administrative level for responders 
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• Assume 10e-6 s-1 resuspension rate. Note that this should be constant and alter day-by-day 
based upon measured values and expected conditions (e.g., work activities expected to 
produce dust) 

• Seven days (one week) per responder at 8 hr/day*

• Assume an occupancy factor of 1/3  
 

• Calculated value is based on time-weighted-average, not maximum 
• Individual’s exposure over time (days) can be controlled 
• Use most conservative ALI of 0.006 µCi 

• Use Assessment Manual Default Mix (30 year age) 
• 241Am values from FIDLER or Violinist System will be used (May also want to include total 

alpha dpm/100cm2). 

 

 

 

Conc ~ 2.0x10-11 µCi/ml. Assuming a resuspension factor of 10-6: 

 

 

Turn back ~ 20 µCi/m2, 1000 µCi/m2 with a full-face respirator (60 µCi/m2 and 3000 µCi/m2 if 
including an occupancy factor of 1/3). 

Can vary based upon: 
• Age (mixture) of weapon material 

• Measured or arid resuspension factors 
• Dose estimates from Personal Air Sampler (PAS) Data. 

Personal Air Samplers can be used to estimate a person’s dose due to inhalation. The following is a 
sample dose estimate for a default weapon scenario. 

                                                 

*Note: These factors may not be appropriate depending upon the situation. However, expected exposure time and the 
fact that the dose is integrated, and not constantly at the maximum rate, should be factored into calculations. 



 

 
FRMAC Health and Safety Manual 49 

Initial assumptions: 
• Use most conservative ALI of 0.006 µCi 
• Assume 20 lpm breathing rate 

• Use Assessment Manual Default Mix (30 year age) 
• Total alpha values will be used 

• Personal Air Sampler rate of 2.5 lpm 
• Assume counting results in dpm 

AF  filter activity in dpm 

 

Note: Must correct for radon/thoron progeny or allow sample to decay. 

2.8.2 Sample Bioassay Plan for Weapons Scenario 

Methodologies and purposes of bioassay sampling have been discussed previously. The following is 
a sample bioassay plan for a weapon scenario: 

• Collect a 1-liter (or 24-hour) baseline urine sample before any potential exposure. 
• Collect a 24-hour urine sample every 7 days or at the conclusion of response. 

• Collect a 24-hour urine sample if air sampling indicates a E greater than 200 mrem. 
• Follow-up urine or fecal sampling may be required. 

Note: The plan is based upon Urinalysis MDA of 0.006 pCi/sample. This would yield a 
minimum detectable dose (MDD) of approximately 1 rem. 

2.8.3 Turn-Back Limits for Beta/Gamma 

Initial assumptions: 
• 1.25 rem administrative level for responders 

• Both a rate and integrated dose value is determined. 
• Seven days (one week) per responder at 8 hr/day**

• Inhalation from resuspension is small (Note: Will change based upon isotopic mix) 

 

• Assume a factor of three increase because an individual’s exposure over time (days) can be 
controlled and reduced, if necessary*. 

                                                 

* Note: These factors may not be appropriate depending upon the situation. However, expected exposure time and the 
fact that the dose is integrated, and not constantly at the maximum rate, should be factored into calculations. 
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Assuming a responder will be available for 7 days, then approximately 200 mrem per day will reach 
their investigation level. If no Iodine is available for breathing, only exposure rates are used. A factor 
of three for the exposure rate (since an individual will not be exposed at a continuous rate), would 
yield a turn-back rate of 600 mR/hr. 
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3.0 INDUSTRIAL HYGIENE 

3.1 Overview 
Emergency events involving hazardous materials may pose a multitude of health and safety hazards 
to responders, any one of which could result in serious injury or death. These hazards are a function 
of the nature of the event site as well as a consequence of the work being performed. Several factors 
distinguish the environment of an emergency event site from other occupational situations involving 
hazardous materials. The major factor is the uncontrolled condition of the site. Hazardous substances 
that do not endanger human health and safety when contained and properly handled may pose a 
severe threat to responders and the general public during emergencies. 

Responders are not only subject to the hazards of direct exposure to hazardous materials, but also to 
dangers posed by the disorderly physical environment of the emergency event site and the stress of 
working in protective clothing. The combination of all these conditions results in a working 
environment that is characterized by numerous and varied hazards which: 

• May pose an immediate danger to life or health 

• May not be immediately obvious or identifiable 
• May vary according to location and the task being performed 

• May change as emergency activities progress. 

Information about the event site will be obtained by the Consequence Management Home Team 
(CMHT), through direct contact with site personnel and relayed to the response team. A hazard 
analysis will be conducted during transit time to the site. Safety hazards, such as confined spaces, 
unstable structures, traffic, extreme temperatures, water, fire, etc., all need to be identified to the 
fullest extent possible, prior to arrival at the site. A general checklist (Hazard Checklist [Appendix A, 
p. 124]) has been developed to identify such hazards. This checklist is intended for use while in 
transit to the site. The H&S Manager will have the responsibility to acquire the appropriate 
information for the checklist and to assist in developing a plan for the initial on-site investigation. 

Biological, chemical, physical, and confined space hazards may be encountered during deployment.  
Anticipated biological hazards may include viral, bacterial, fungal, and parasitic agents. Interaction 
with certain mammals, reptiles, insects, and poisonous plants is also a concern.  Chemical hazards 
may include toxic metals (e.g., beryllium, lead), asbestos, solvents, corrosives, fuels, sealants, 
compressed gases, and cryogenics. Anticipated physical hazards may include temperature extremes, 
non-ionizing radiation, and elevated noise levels. 

In approaching a site, the H&S Manager is responsible for evaluating the hazards present to 
determine which ones must be controlled in a prioritized basis. As work progresses, conditions 
change, and new information becomes available. These controls and procedures must be adapted to 
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the changing conditions. The H&S Manager will consult with the On-Scene Medical Director or 
designee to determine medical information related to chemical, biological and other hazards that should 
be disseminated to FRMAC personnel. The H&S Manager will share information and coordinate safety 
response activities with the Site Safety Officer as soon as the overall Incident Command System is 
established.    

The buddy system (a minimum of two people per entry) will be used for all on-site work. This is to 
minimize the risk of a person being injured and not having back-up support.  Internal 
communications will be available for all situations, ensuring that emergency rescue and general 
work-site evaluations can be determined, resulting in appropriate action. Incident Command will 
ensure the availability of emergency medical support and the location of the nearest trauma center. 

3.2 Biological Hazards 
Biohazards, such as insects, poisonous plants, snakes, mice infected with Hantavirus, etc., may be 
encountered during responses. Personnel should avoid biohazards whenever possible (not take 
samples in tall grass, avoid animals (dead or alive), and animal droppings, etc). Personnel should 
also be cautious when taking samples around animals (wild or domestic), such as cattle, dogs, etc. 
Any potential or suspect exposures to hazards should be reported to the H&S Manager as they are 
discovered. Appropriate safeguards will be instituted so that exposure to these hazards will be 
minimized. 

In addition to Hantavirus, the following animal- or insect-vector hazards should be considered; e.g., 
Rocky Mountain Spotted Fever, Lyme Disease, Deer Fly Fever, Bubonic Plague and 
Coccidioidomycosis (Valley Fever).  Unfortunately, these diseases are often delayed in onset and 
initially emulate less severe common conditions; e.g., a cough or cold, low-grade temperature and 
chills, influenza and sinus conditions. The onset of symptoms may not occur until after the 
deployment has been completed.  During each day’s safety briefing, it is imperative that the 
responders be made aware of the biological hazards associated with the response area at the time of 
the response.  If symptoms occur after the deployment is complete, responders should inform their 
physician of their recent work and the deployment biological hazards. 

Bio-warfare agents may also be present in responding to a terrorist event. No immediate health 
effects are expected and it may take 2 days to a week for flu-like symptoms to develop. If multiple 
numbers of responders simultaneously display flu-like symptoms obtain medical assistance 
immediately. Sources of bio-warfare agents usually involve water in the form of beverages, mists, 
aerosols, or human-to-human transmission from coughing or sneezing. The primary route of uptake 
is inhalation but ingestion may also be a viable pathway. If bio-warfare agents are present, then 
responders must utilize appropriate PPE such as level A suits with self-contained breathing 
apparatus. 
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General Precautions 

Do not feed or harass wild animals that may carry rabies or other diseases. Avoid ticks and other 
small insects that may carry disease by: 

• Wearing clothing that has long sleeves and closes at the wrists, collar, and ankles 
• Using insect repellant on exposed skin and clothing 
• Examining the skin daily for ticks. 

• Wearing light-colored clothing (makes ticks easier to find). 

Reduce the hazard of snakebite by avoiding locations where snakes are likely to be found (under 
debris piles, shrubs, or rocks; under parked cars). If snakebite occurs, keep the victim calm, elevate 
the bite area, and summon medical assistance. 

3.3 Chemical Hazards 
Preventing exposure to toxic chemicals that are involved in the emergency event or present in the 
environment is of primary concern. These chemical substances may be in a gaseous, liquid, or solid 
form. They can enter the unprotected body by inhalation, skin absorption, ingestion, or through a 
puncture wound. 

Chemical exposures are generally divided into two categories: acute and chronic. Symptoms 
resulting from acute exposure usually occur during or shortly after exposure to a sufficiently high 
concentration of a chemical. Chronic exposure generally involves exposure to low concentrations of 
chemicals over a long period of time, (weeks to months). The concentration required to produce 
health effects varies from chemical to chemical. During emergency response work, acute exposure is 
the primary concern. 

The effect of hazardous chemicals may be temporary and reversible, or permanent and result in 
disability or death. Some chemicals may cause obvious symptoms such as burning, coughing, 
nausea, tearing eyes, or rashes. Other toxins may cause health damage without any such warnings 
(carbon monoxide, beryllium, asbestos, lead).  Health effects, such as cancer or respiratory disease, 
may not become manifest until several years or decades after exposure. 

In addition, some toxic chemicals may be colorless and/or odorless, may dull the sense of smell, or 
may not produce any immediate or obvious physiological sensations. Thus, a responder’s senses or 
feelings cannot be relied upon in all cases to warn of potential toxic exposure. That is why it is 
essential to rely on available instrumentation and knowledge of the potential hazards rather than 
instincts alone. 

The effects of exposure depend on the chemical, its concentration, route of entry, the duration of 
exposure, and personal factors such as age and level of fitness. The most consequential route of 
exposure for emergency responders is inhalation. The lungs are extremely vulnerable to chemical 
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agents. Even substances that do not directly affect the lungs may pass through lung tissue into the 
bloodstream, where they are transported to other vulnerable areas of the body. Respiratory protection 
is extremely important if the atmosphere at the emergency event site contains toxic chemicals or 
gases. Although HEPA-filtered respirators provide protection from radioactive and chemical 
particulates, they do not provide protection against gases and vapors. Specific chemical protective 
respirator filters or supplied-air respirators may need to be used in these circumstances. 

Direct contact of the skin and eyes to hazardous substances is another significant method of 
exposure. Some chemicals directly injure the skin. Others pass through the skin into the bloodstream 
where they are transported to vulnerable organs. Abrasions, cuts, heat, and moisture accelerate 
absorption into the skin. The eyes, nose, and other mucous membranes are particularly vulnerable 
because airborne chemicals can accumulate and dissolve in their moist surface. Wearing proper 
protective equipment and minimizing contact with liquid and solid chemicals can help protect 
against skin and eye injury through incidental contact. 

The Occupational Safety and Health Administration (OSHA) has established a Hazard 
Communication (HazCom) Program for identifying hazardous chemicals in the workplace and 
communicating information about these hazards to employees.  Key elements of the HazCom 
Program include identifying the hazards, assessing their consequences (material safety data sheets 
[MSDS]) and container labels), and training employees on how to protect themselves. The initial 
Hazard Assessment should identify the hazards. An MSDS will be available on site for all chemicals 
carried by the response team. Information on how to obtain additional MSDS information will also 
be readily available. All responders are expected to have received the appropriate hazard 
communication program training prior to deployment. The parent organization is expected to provide 
hazard communication program training in accordance with 29 CFR 1910.1200 for field operations. 

3.3.1 Personal Monitoring 

Monitoring and sampling will identify potential exposure to hazards.  Personal air sampling will be 
done in accordance with OSHA requirements and the National Institute of Occupational Safety and 
Health (NIOSH) recommendations.  Due to sample analysis turnaround times, direct reading 
instrumentation; e.g., electrochemical sensors, photo-ionization detectors and colorimetric detector 
tubes are preferred over indirect sampling. 

Calibrate all organic-vapor analyzers, combustible gas and oxygen meters, sound-level meters, and 
personal sampling pumps before and after use, according to manufacturer’s instructions. Document 
calibration data on the forms used to record measurements or on specific calibration forms provided 
by the response organization. Where possible, equipment calibrations should be traceable to National 
Institute of Standards and Technology or other nationally recognized standards. 
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3.3.2 Chemical Exposure Limits 

Define personnel exposure limits for hazardous materials encountered during an emergency response 
incident as follows: 

Emergency Response Exposure Limits 

Emergency Response Planning Guideline (ERPG) values have been established by the American 
Industrial Hygiene Association (AIHA) as guidance on appropriate levels for emergency responders.  
During the early response and up to the time when cleanup and site restoration begin ERPG-2 levels 
will serve as exposure limits.  These values are defined as the maximum airborne concentration 
below which it is believed that nearly all individuals could be exposed for up to 1 hour without 
experiencing or developing irreversible or other serious health effects or symptoms that could impair 
their abilities to take protective actions. ERPG-2 values have been defined for a number of toxic 
materials by the AIHA. 

When ERPG values are not available then the H&S Manager will develop exposure values based on 
NIOSH recommendations, MSDS limits, or similar hazardous materials. 

Clean-up and Site Restoration Exposure Limits 

Once the accident has advanced beyond the emergency response phase into the long term operational 
phase of clean-up and site restoration, the most conservative of the occupational exposure limits 
(Permissible Exposure Limits – PELs) established by OSHA or the American Conference of 
Governmental Industrial Hygienists (Threshold Limit Values [TLVs]) will be used. 

Exceeding Established Exposure Limits 

When extremely unsafe conditions may pose a significant hazard to the local population and 
environment if not handled in a timely and appropriate manner, it may be necessary for an individual 
or small group of individuals to exceed established exposure limits for specific operations.  Inform 
individuals of the risks involved when they volunteer for these operations.  Caution must be used in 
these instances to ensure that the individual(s) do not enter conditions that are immediately 
dangerous or life threatening and that all proper controls are utilized.  The FRMAC Director must 
grant permission in writing for individuals to exceed established exposure limits. 

3.4 Physical Hazards 
Physical hazards include acoustic, electromagnetic, ergonomic, mechanical, and thermal agents that 
may be detrimental to health. Because tissue penetration, target organs, health effects, and individual 
susceptibility vary greatly, corresponding exposure limits must be interpreted by individuals 
adequately trained and experienced in this type of evaluation. Certain physical hazards such as heat 
stress have been noted as significant problems during emergency response exercises and need special 
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attention.  Confined spaces or oxygen deficient atmospheres are often not identified and are 
significant hazards in that they can lead to immediate injury or death. 

3.4.1 Thermal Stress: Heat 

Heat disorders arising from high temperatures, PPE, non-acclimatization, etc. can affect the amount 
of work responders can do, the manner in which they do it, and lead to serious health problems. Heat 
stress is a common problem and evaluation of it in a field response is not simple. People can only 
function efficiently and safely in a very limited body temperature range (core temperature). 
Fluctuations exceeding 2° or 3°F impair performance remarkably. Larger fluctuations can lead to 
death. 

Heat stress is the combined heat load on the body from metabolic heat production and external 
environmental factors, which include air temperature and water vapor content, radiant heat, air 
movement, and the use of PPE. Heat stroke is the most serious of the heat-related illnesses because 
of its potential to be life threatening or result in irreversible damage. Heat stroke is caused by 
exposure to an environment in which the body is unable to cool itself sufficiently. It is characterized 
by a loss of mental acuity, dizziness, and a cessation of sweating. It is critical to undertake 
emergency cooling of the body even when medical help is on the way. 

Although heat cramps are debilitating, the condition is easily reversed with proper medical 
treatment. The cramps result from exposure to high temperature for a relatively long period of time, 
particularly if accompanied by heavy exertion due to a loss of salt and moisture from the body. Signs 
and symptoms that generally occur include pain or muscle spasms in the legs, hands, feet, or 
abdomen. 

Heat exhaustion can also result from physical exertion in a hot environment but can easily be 
reversed by drinking fluids and resting in a cool place. Signs of heat exhaustion are a mildly elevated 
temperature, pallor, weak pulse, dizziness, profuse sweating, and cool, moist skin. 

The following measures and actions will be used to help control heat stress: 
• Adequate drinking water must be made available to responders and they must be reminded to 

frequently drink small amounts, (8 ounces every 15 – 20 minutes). The water should be 
reasonably cool and must be close to the working area so the responders have ready access to 
it. Responders must be encouraged to drink more than the amount required to satisfy thirst, 
since thirst is not an accurate indicator of adequate fluid replacement. 

• For responses that last more than a few days, electrolyte replacement may also be necessary. 
Commercially available sports drinks or 1 g salt mixed into 1 liter of water provides adequate 
electrolyte replacement. 
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• A work/rest regimen based on Heat Stress Monitoring or Wet Globe Bulb Temperature 
(WGBT) readings must be established. Recommendations for these work/rest 
recommendations are available in the ACGIH TLV Booklet. 

• Cooling suits or ice vests can be provided to be worn beneath protective garments to assist in 
cooling the body. 

• Personal protective equipment use should be assessed from a risk perspective to determine an 
appropriate level of protection versus risk. This is particularly true of encapsulating suits and 
respirators. 

3.4.2 Thermal Stress: Cold 

Hypothermia conditions, including loss of body heat and frostbite, can represent life-threatening 
conditions. Fatal exposures to cold have almost always resulted from accidental exposures involving 
failure to escape from low environmental air temperatures or from immersion in low temperature 
water. The single most important factor is the fall in the body’s core temperature. Exposure to 
extreme cold for a short period of time may cause severe injury to skin tissues, particularly the ears, 
nose, fingers and toes. Local injury resulting from cold is included in the generic term of frostbite. 
Frostbite injuries should be given medical attention as soon as possible to prevent tissue loss and, in 
some cases, the loss of extremities. Systemic hypothermia is caused by exposure to freezing or 
rapidly dropping temperature. 

Symptoms are usually exhibited in five stages: 
1. shivering; 
2. apathy, listlessness, sleepiness, and cooling of the body; 
3. unconsciousness, glassy state, slow pulse, and slow respiration; 
4. freezing of the extremities; and finally, 
5. death. 

Cold stress is proportional to the total thermal gradient between the skin and the environment since 
this gradient determines the rate of heat loss from the body. When vasoconstriction is no longer 
adequate to maintain body heat balance, shivering becomes an important mechanism for increasing 
body temperature because it results in increased metabolic heat production. Two factors that 
influence the development of cold injury are ambient temperature and wind velocity. Wind chill 
describes the chilling effect of moving air in combination with low temperatures. For instance, 10°F 
with a 15 mile per hour (mph) wind is equivalent in chilling effect to no wind at -18°F. 

Since water conducts heat 25 times better than air, care must be taken to ensure that responders 
remain dry. This is particularly a concern when responders remove outer layers of protective clothing 
exposing perspiration soaked clothing and skin. Dry and warm clothes such as gloves, footwear, 
coats and blankets need to be available. 
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Thermal socks, long cotton or thermal underwear, layers of clothing, and other cold weather gear can 
aid in the prevention of hypothermia. Warm, sweet, non-alcoholic drinks shall be available. If it is 
anticipated that operations will continue for an extended time period, work rotations, and 
acclimatization methods shall be practiced. Work protocols, and cold stress indices are available in 
the ACGIH TLV Booklet. 

3.4.3 High Noise Areas 

Any area that has a noise level of 85 decibels (dBA) time-weighted average or higher is a hazardous 
noise area.  Responders working for extended periods of time must wear hearing protection in these 
areas. Prior to entry, the location of high noise areas will be communicated to responders. 
Cumulative daily noise exposure will be estimated and responders will be required to wear hearing 
protection (ear plugs, muffs, or both) when the 8-hour time-weighted average exposure exceeds the 
85 dBA threshold. Entry into areas with noise levels above 140 dBA is not permitted even with 
double hearing protection. A sound level meter will be available to evaluate noise levels. The 
exposure criteria found in the ACGIH TLV booklet will serve as guidance during all activities. As a 
rule of thumb, if personnel have to raise their voice to talk to someone one foot away, the area is a 
hazardous noise area.  Contact the H&S Manager for noise monitoring and hearing protection. 

3.4.4 Non-Ionizing Radiation (LASERS, UV, IR, MWFR Sources) 

Encountering non-ionizing radiation hazards are not expected during typical responses. However, 
intense electromagnetic fields may be experienced around some types of operational equipment, 
such as microwave transmitters, operational aircraft, and laser equipment. Whenever the potential for 
non-ionizing radiation is identified, field-monitoring personnel will isolate the area, inform the H&S 
Manager, and post warning signs. The H&S Manager will notify appropriate personnel of the hazard 
and provide instruction for any other necessary measures to be taken. Exposure to non-ionizing 
radiation will be evaluated per the ACGIH TLV and the Institute of Electrical and Electronics 
Engineers C95.1-1991 requirements. 

3.5 Confined Spaces or Oxygen Deficient Areas 
Confined spaces will not be entered without an evaluation of potential chemical and physical hazards 
and a written entry procedure. Entry into confined spaces or oxygen deficient areas can result in 
immediate injury or death if not done appropriately. Confined spaces or oxygen deficient areas are 
commonly found in pits, sewers, tanks, or areas where large quantities of gases are stored or used. 
Structures that have recently burned may also be oxygen deficient. These spaces must not be entered 
by responders without first performing appropriate monitoring for oxygen, carbon monoxide, 
explosive gas, and hydrogen sulfide concentrations. If entry is imperative, SCBA must be used. The 
H&S Manager will provide guidance and monitoring equipment in accordance with 29 CFR 
1910.146, Permit Required Confined Spaces. 
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3.6 Personal Protective Equipment 
Personal Protective Equipment consists of three components: standard safety equipment, special 
equipment (fall protection, water safety, electrical safety, high noise areas, etc.), and respiratory 
equipment. The H&S Manager is responsible for ensuring this program is implemented. 

Standard Safety Equipment 

All non-office employees are expected to arrive on-site with appropriate clothing, closed-toed shoes, 
and safety glasses designed to meet the current ANSI standard Z87. 

Special PPE 

Activity-specific PPE such as full body harnesses for fall protection, life vests for over/on water 
work, linesman’s gloves for work within close proximity to high voltage sources, ear plugs for high 
noise areas, steel-toed shoes for lifting operations, and hard hats for construction areas, are to be 
provided by the response organization. An assessment shall be conducted by the H&S manager prior 
to starting the specific task. The general checklist shall be completed, which identifies specific tasks 
and any special PPE requirements necessary. 

Respiratory Protective Equipment 

Respirators shall be used in accordance with the OSHA standard 29 CFR 1910.134 “Respiratory 
Protection.” 

3.6.1 Respiratory Protection Program 

To comply with the Federal Respiratory Protection Standard (29 CFR 1910.134) as required by 
OSHA, the following program has been established to ensure the protection of all employees from 
respiratory hazards through the proper use of respirators.  Respirators are to be used only where 
engineering control of respiratory hazards is not feasible, while engineering controls are being 
installed, or in emergencies. 

3.6.1.1 Types of Respirators 

Full face air purifying respirators (APRs) are designed to be used in areas where an airborne 
contaminant exposure has exceeded its designated OSHA PEL or ACGIH TLV, while not exceeding 
a chemical’s “immediately dangerous to life or health” (IDLH) concentration.  They must be used 
with appropriate cartridges (i.e., organic vapor, acid gas, chlorine, ammonia, and HEPA). 

Powered air purifying respirators will also be available.  They must be used in conjunction with 
HEPA cartridges, for airborne lead, silica, metals, asbestos or other airborne particulate that is 
considered a potential health concern to humans. These respirators cannot be used in IDLH or 
potential IDLH environments. 
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Self Contained Breathing Apparatus will be used when there is evidence suggesting that an airborne 
contaminant (or combination of airborne contaminants) is present in a quantity that exceeds the 
IDLH for that particular contaminant(s).  Appropriate communication, such as radio or hand signals, 
need to be established prior to conducting work in SCBAs.  Hand signals should only be used when 
visual contact by personnel can be maintained. 

3.6.1.2 User Qualification Summary 

All employees who have the responsibility to wear respirators shall be medically qualified in 
accordance with 29 CFR 1910.134 (b)(10).  Before being allowed to wear a respirator, each person 
must have successfully completed a fit-test, within the last 12 months, for the type of respirator 
(manufacturer, model and size) to be worn. 

Respirator selection will be completed by H&S professionals as part of the Hazard Assessment. The 
following list provides the basic expectations for respirator fitness. 

1. Only certified respirators will be selected and used. 
2. Field personnel are expected to be medically qualified by their home organization, fit-tested, 

and trained prior to deployment.  If absolutely necessary, medical qualification, fit testing, 
and training can be done in the field. 

3. Employees will not be assigned to tasks requiring the use of respirators unless a physician at 
their home organization has determined that they are physically able to perform the work and 
use the equipment. 

4. The user should have been instructed and trained in the proper use of respirators and their 
limitations. The respirator user must also be satisfactorily fit-tested before wearing the 
respirator. 

5. Respirators will not be worn when conditions prevent a good face seal.  Employees who are 
required to wear respirators will not have facial hair that interferes with the face seal of the 
respirator. Also the absence of one or both dentures can seriously affect the fit of a face piece. 

6. Respirators will be assigned to individual workers for their exclusive use. 
7. If respirators are to be reused in the field, they should be cleaned and disinfected after each 

use by the respirator user. Respirators will be stored in a clean and sanitary location. Filters 
will be replaced according to the manufacturer’s instructions. 

8. It is not anticipated that personnel will use supplied air respirators. 
9. Appropriate surveillance of work area conditions and degree of employee exposure or stress 

will be maintained. 

3.6.1.3 Respirator Inspection and Field Testing Instructions 

Employees shall conduct an inspection of the respirator prior to each use by performing the 
following checks on the respirator components.  If any problems are discovered a new respirator will 
be issued and the damaged one will be returned to H&S for replacement. 
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1. Headbands:  Check to see that headbands still have their elasticity. Inspect for breaks or 
tears in the material and make sure all cups, fasteners, and adjusters are in place and working 
properly. 

2. Face piece:  Check the face piece for dirt, cracks, tears, or holes.  Inspect the shape of the 
face piece for possible distortion that may occur from improper storage. Make sure the 
rubber is flexible and not unbending or brittle. Check the aluminum yoke for cracks. 

3. Inhalation and exhalation valves: Check for cracks, tears, distortion, dirt, or buildup of 
material between the valve and valve seat. 

4. Cartridge holders: Check to make sure gaskets are in place and check for cracks and any 
damage to threads. 

5. Cartridges and filters: Cartridges and filters must be clean.  Never try to clean a filter or 
cartridge by washing or using compressed air. Inspect filters and cartridges for dents, 
scratches, or other damage, particularly in the metal sealing bead around the bottom. 

3.6.1.4 Respirator Cleaning and Maintenance 

Each user will be responsible for the respirator(s) that has been assigned to him/her for the specific 
emergency response.  It is the responding organization’s responsibility to provide each user with a 
respirator that is clean and ready for use. It is the user’s responsibility to keep the assigned respirator 
in a clean and operable condition so that the respirator can be used at any time. The responding 
organization will provide cleaning kits or cleaning supplies for respirator maintenance. In addition, 
each user shall store the respirator in a bag or compartment ensuring that the respirator is properly 
protected from weather conditions, contaminants and any other elements that may compromise the 
performance of the respirator. 

3.6.2 Protective Clothing 

Field teams are expected to wear a long-sleeved shirts and high-topped, closed-toed shoes. If 
required by the H&S Manager, personnel deployed in the field must wear PPE.  This could be 
minimal protection such as gloves and shoe covers, or it could be as complete as coveralls, inner and 
outer gloves, inner and outer boots, hoods, and respirators.  Additionally, hearing protection such as 
earplugs and/or muffs may be required.  The H&S Manager, in consultation with the supervisor, will 
determine the type of PPE needed for each area in the event. 

3.7 Sanitation 
Provisions will be made for toilet facilities, hand washing facilities (with hot and cold water and 
soap), break/dining areas, and drinking water.  Trash collection and pest control will be provided as 
necessary. 
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3.7.1 Toilet Facilities 

The following table outlines guidelines presented in 29 CFR 1910.141 establishing requirements for 
toilet facilities. 

Number of participants Minimum number of toilets 

1 to 15 1 

16 to 35 2 

36 to 55 3 

56 to 80 4 

81 to 110 5 

111 to 150 6 

Over 150 1 additional fixture for each additional 40 employees. 

3.7.2 Water Supply for Hand Washing, Decontamination, and Human Consumption 

Adequate potable water should be supplied for drinking, washing, and decontamination purposes. 
Water or wet wipes will be supplied at hand washing stations accompanying toilet facilities. Bottled 
water or drinking fountains must be readily available to responders during working hours. 

3.7.3 Food and Beverage Consumption 

Food and beverage will not be consumed in any area exposed to radiological contamination or other 
hazardous material.  Eating and drinking must take place outside of the defined contamination area. 
Receptacles will be provided to dispose of food and beverage not consumed. The receptacles will be 
emptied daily. 
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Drum Compliance Checklist 
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1.  Bioassay Sample Form (Front) 

Rev. October 2011 
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2.  Breathing Zone Air Sample Spreadsheet 

Rev. October 2011 
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2a.  Breathing Zone Air Sample Instructions 

Rev. October 2011 
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3.  CMRT / FRMAC Breathing Zone Air Sampler (BZA) Operator Aid 

• Obtain BZA, Hose, Cassette and New Filter 
o Use tweezers to install new filter into the cassette. 
o Insure the blue paper separator is not with the filter. 
o Insure the black gasket is in the cassette holder top 
o Do not over tighten the cassette holder 

• Attach cassette to lapel of wearer (Shirt Collar) 

• Attach pump to belt 

• Press ON/OFF to start pump 

• Wait for the pump to complete a self test and to stabilize to the desired flow rate. (Typical 
2.0 lpm) 

• Note the Start Time and Flow Rate. 

• To pause the pump run time Press PAUSE/HOLD. 

• Press PAUSE/HOLD to resume run time. 

• When departing from the area Press ON/OFF to stop the run time and pump 

• Turn pump into designated Field Team Member to process the filter. 

Receiving and processing the filter paper 

• A Field Team Member will be assigned responsibility to receive the BZA filters count on a 
scaler and complete the Radiological Survey Report – Breathing Zone Air (BZA) Spreadsheet 
NSTec form FRM-0108F 8/27/09. 

• Follow the Instruction on the back of the form. 

• Up to 6 people can be put on one FRM-0108F.  A new form will be created for each day. 

• If the pump was issued to a team, record each team members name in the other columns. 

• The Health & Safety division will maintain an electronic copy of each FRM-0108F. 

• Record the required information on a draft paper version of FRM-01008F until you have 
access to a computer and the Electronic FRM-0108F is available. 

• As the team turns in the BZA filter record the following information before the team 
departs. 

o Row 1 Name (Full Name of Each Team Member using that BZA) 
o Row 2 Employee # (Record the Employee # or Org Name of each Team Member) 
o Row 3 BZA # 
o Row 4 BZA Cal Due Date 
o Row 5 Date Sampled (mm/dd/yyyy) 
o Row 6 Time Start Sampler (HH:MM) (Estimate Start and Stop Time from Total Run 

Time) 
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3.  CMRT / FRMAC Breathing Zone Air Sampler (BZA) Operator Aid (cont’d) 

o Row 7 Time Stop Sampler (HH:MM) (Estimate Start and Stop Time from Total Run 
Time) 

o Row 8 Starting Flow Rate (lpm) 
o Row 9 Stop Flow Rate (lpm) 
o Row 18 Respirator Protection Factor (1 – no Respirator, 50 – APR, 1,000 PAPR) 

• Using tweezers remove the filter paper and place into a paper coin envelope used for 
smears. 

o Label the envelope with the name and date of the filter. 

• At this time you can release the Team 

• Charge the BZA battery for the next use. 
o A fully charged battery will give you over 17 hours of use. 
o 14 hrs are required for a full battery charge 

• Take the filter to a Ludlum 2929 swipe counter 
o Row 10 Alpha background (cpm or dpm) 
o Row 11 Alpha efficiency (decimal) 
o Row 12 Beta background (cpm or dpm) 
o Row 13 Beta efficiency (decimal) 
o Row 14 Sample Count Time 
o Row 15 Background Count Time (Default count time is 10 min) 
o Row 16 Date Counted (mm/dd/yyyy) 
o Row 17 Time Counted (HH:MM) 
o Row 19 Counting Instrument # (Serial Number of the L2929) 
o Row 20 Cal Due Date (mm/dd/yyyy) 
o Row 21 Net Counts Alpha Sample (cpm) 
o Row 22 Net Counts Beta Sample (cpm) 

• The remaining rows will be calculated on the electronic spreadsheet. 

• Print a Hard copy.  Print & sign your Prepared by. 

• Turn in the completed spreadsheet to the Health & Safety Manager or designee to review 
the DAC levels. 

  
Rev. October 2011 
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4. Dosimeter TLD Issue Form 
(Occupational Radiation Exposure Information) 

(page 1 of 3) 
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4. Dosimeter TLD Issue Form 
(Occupational Radiation Exposure Information) 

(page 2 of 3) 
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4. Dosimeter TLD Issue Form 
(Occupational Radiation Exposure Information) 

(page 3 of 3) 
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5. Dosimeter (TLD) Issue Log 
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6.  Pocket Dosimeter Issue Log 

Rev. October 2011 
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7.  Electronic Dosimeter PD-10i Operator Aid 

The SAIC PD-10i is a self reading electronic dosimeter. The dosimeter measures photon radiation 
(gamma and x-rays) and provides Dose Measurements; Dose Rate Measurements and Dose/Rate 
Alarm functions .It is insensitive as a dose rate meter at background level.  There is a long lag time 
between reading changes as one moves in and out of an elevated dose area. It is not a Health 
Physics rate meter or Radiation Pager. 

OPERATIONAL VERIFICATION 

Installing the Battery 

Install battery as indicated (+ end down) (If removing battery, wait for 5 sec. before reinstalling 
battery) 

 
Figure I. Installation of AA battery in a PD-10i dosimeter 

 
Figure II. Locking the battery compartment 

Turning the Instrument ON and SETTING OPTIONS 
Two buttons operate all the functions for this unit. 
The Black (RUN) button and the Gray (MODE) button 
Push the Black (RUN) button to turn the unit ON. 
The unit will perform a self test. During the self test, the unit will display the Dose Alarm, Rate 
Alarm and other Alarm set points. Note: The Alarm settings appear in this order: 

Total dose (R or mR) (Default setting is 100 mR) 
Dose rate (R/ or mR/h) (Default setting is 500 mR/h) 
Stay time (minutes) (Default setting is 240 minutes) 
Chirp mode (Chirps at X amount of gamma per unit time) (Default setting is 1 mR) 

Push the Gray (MODE) button to cycle between following displays 
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DOSE (total accumulated dose since the last reset) 
DOSE RATE (from background level to 500 R/h) 
Stay Time left 
NOTE: If either of these is flashing then the set dose alarm or dose rate alarm has been exceeded. 

RESET ACCUMULATED DOSE 
Press and hold Gray (MODE) button until you see (rES) on screen 
Release the button when the (rES) symbol appears. 

SETTING ALARMS 
Before any changes can be made to the alarms settings, the unit needs to be in IdL. 
To get there Press and hold the Black (RUN) button then tap the Gray (MODE) button until the 
display reads Idl. 

Press the Gray (MODE) again to get to the first unit to be set, the Dose Alarm mode. 
To change the values to set the alarms at the required settings, do as follows: 
∗ Use Gray (MODE)  button to move from character to character L to R 

∗ Use Black (RUN)  button to change the character, unit of measure or move decimal points 

When the desired alarm setting has been entered, hold down Gray (MODE) and press Black 
(RUN) once, this will take you to next alarm settings 
DOSE RATE ALARM, as above use the Gray (MODE) and Black (RUN) buttons to set this and 
the Stay Time and Chirp Rate settings 

To Exit, hold down Gray (MODE) button and press the Black (RUN) button once. 

PD-10i is now operating as per your specification 
Note: Use the Gray (MODE) to scroll through the data when in operate mode. 

SHUTTING DOWN THE PD10i 
Press and hold the Black (RUN) button, then press and release the Gray (MODE) button until IdL 
is displayed, then press the Black (RUN) button and the unit should turn off. Or, if this does not 
work remove the battery, wait 5 seconds, then replace it. 

At the end of the shift record the reading on a Pocket Dosimeter Issue Log. 

Rev. October 2011 
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8.  Initial Hazard Checklist 

Date:  _________________ 

Location:    

Type of Response (Brief Explanation):  

  

Hazards Yes No Descr iption (if yes) 
Confined Spaces 

Lockout/Tagout  

Electr ic/Power lines 

Work near  Heavy traffic 

Work on/near  Water  

Temperature Extremes 

Open Flames or  Fire 

Any Explosive mater ials 

Pressur ized Vessels 

High Noise Areas 

Airborne Contaminants 

Biohazard Concerns 

Non-Ionizing Radiation 

Radiation Levels: 

Exposure Rates  _____________________________________________________________ 

Surface Contamination Levels   _____________________________________________________________ 

Airborne Radioactivity Levels  _____________________________________________________________ 

Additional Remarks: 

  

  

  

  
  Rev. October 2011 
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9.  Medical Monitoring of Entry Team 

Rev. October 2011 
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10.  Personnel Contamination Sheet 

Rev. October 2011 
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11.  Personnel TLD Data Sheet 

Rev. October 2011 
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12.  Radiation Survey Report 

Rev. October 2011 
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13.  Scaler Efficiency Worksheet 

  

Rev. October 2011 
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14.  Pregnancy Declaration 
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APPENDIX B 
HOTLINE PROCEDURES 

Radioactive Contamination data will be obtained from the early responders, Field Monitoring 
Teams, and available aerial assets. Results will be analyzed to determine Zone 1 boundary. 

1. Once this boundary is approved by Unified Command, FRMAC management will establish 
the number and locations of the Hotlines.  These will be dependent upon the work required 
and the number of personnel that need access. 

2. Obtain air samples of Zone 2, especially in potential Hotline areas. As possible, air samples 
should be acquired upwind, downwind, near Zone 1 boundaries and where chemical hazards 
may be encountered. 
These samples along with other available data will help determine the level of PPE required 
(including respiratory protection). Requirements for respiratory protection are contained in 
Section 2.5 of the H&S Manual. Typically, hotline personnel wear PPE the same as or one 
level less than the Field Monitoring Teams. 

3. Determining the location of the Hotline, will be dependent on: 
a. Accessibility(roads): 
b. Prevailing/current wind direction and overall weather conditions: 
c. Available Resources (phone, power, water, Emergency Services access, etc): 
d. Physical and topological features of the site (e.g., drainage): 
e. Air dispersion calculations and air sample results: 
f. Other physical, chemical, toxicological substances present: 
g. Size of area to accommodate required elements (clean and contaminated vehicle 

parking, equipment storage, laboratory analysis, and decontamination area): 
h. Avoidable dose due to proximity to GZ: 
i. Proximity to other residential, commercial, or industrial areas: 
j. Distance to Lab support for samples: 
k. Other mission-essential tasks or responders requiring hot line: 

4. Once the site has been identified, the Hotline Supervisor will assist in establishing the Zone 
boundaries and the Hotline by clearly delineating the Zones and transitions in the Hotline. 
Appendix Figure B-1 gives a concept of the areas needed to establish a viable Hotline with 
appropriate sections for monitoring and decontamination. 

5. Determine if external Dosimetry is needed to monitor dose. Dosimetry policy is determined 
by Section 2.2 of this manual and will be documented in the Health and Safety Plan. 

Monitoring and Sampling. Verification of site control procedures are needed to prevent the spread of 
contamination. The surrounding areas in Zone 3 and high traffic areas in Zone 2 require periodic 
surveys, to monitor for contamination that may be carried from the contaminated areas to Zone 3. 
This may require the boundaries of Zone 2 to be extended outward, until decontamination cleanup 
can commence. Air samples and direct reading instruments are needed to monitor for particulate 
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dispersion. Recommended air sampling stations are upwind, in Zone 3 by support facilities, in Zone 
2, in Zone 1, and downwind.  Air monitoring will be governed by Section 2.3 of this manual. 

6. Contamination Control will be governed by Section 2.4 of this manual. It will be used to 
minimize and monitor the spread of radioactive contamination from Zone 1 through Zone 2, 
and prevent the contamination from reaching Zone 3. 

7. Personnel Protective Equipment. Personnel must wear PPE when emergency response events 
involve known or suspected contaminants. PPE is referenced in Section 2.5 of this manual. 
The event Health and Safety Plan will state the levels of PPE protection. 

The levels of protection are as follows: 
a. Level A: Must be worn when the highest level of respiratory, skin, and eye protection 

is needed. (Fully encapsulated and SCBA) 
b.  Level B: Must be worn when the highest level of respiratory protection is needed but 

a lesser level of skin protection is needed. (Single/Double  Anti-Cs and SCBA) 
c. Level C: Must be worn when criteria for using Air-Purifying Respirators are met. 

(modified Single/Double  Anti-Cs and APR). 
i. Level C1: Gloves Booties or shoe covers 

ii. Level C2: Lab coat Gloves Booties or shoe covers 
iii. Level C3: Full set of PPE (No Respirator) 

1. Coveralls 
2. Cotton glove liners (optional) 
3. Outer gloves 
4. Booties 
5. Plastic bags/tyvex shoe covers 
6. Inner gloves (surgical, Pylox, or Nitrile) 
7. Hood (if required) 

iv. Level C4: Full set of PPE (airborne) 
1. Full set of PPE (including hood) 
2. Tape openings 
3. Respirator 

d. Level D: Should be worn only as a work uniform and not on any site with respiratory 
or skin hazards. It provides no protection against chemical hazards. 

8. Prebriefing of the Field Monitoring Teams will occur prior to deployment into the 
contaminated zones by the Monitoring and H&S staff. The briefings will be included in the 
Health and Safety Plan briefing section. 

9. Personal equipment and Vehicle Decontamination should proceed in accordance with Section 
2.7 of this manual.  Personal decontamination can be as simple as cleaning a few square 
centimeter of loose contamination to a full decontamination shower. The level of 
decontamination will be determined by the Hotline personnel. Vehicles cleared by Hotline 
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personnel, that are to be returned to the general public, need to be recorded on Radiation 
Survey Forms. 

10.  Completed Radiation Survey Reports will be maintained by Hotline personnel, but will be 
reviewed by H&S staff to ensure contamination is contained in the appropriate zones. A daily 
review will minimize possible spread of radioactive contamination. 

11. Sample Hotline Doffing Checklist: 
a. Review work in the field to determine if exposure to chemical HAZMAT material 

was possible; if so, alert the Hotline personnel to obtain “mixed waste” (radioactive 
and HAZMAT) disposal drums. 

b. Remove exposed tape, as applicable 
c. Remove rubber totes or outer shoe covers, as applicable 
d. Remove outer gloves 
e. Remove tape from cuffs, as applicable 
f. Remove hood (if applicable) 
g. Remove coveralls, inside out, touching inside only 
h. Place disposable gloves/coveralls in disposal drums, and cloth gloves/coveralls in 

designated laundry drums. 
i. Remove respiratory protection, as applicable 
j. Remove tape or fastener from inner shoe cover (or boot bag) 
k. Remove each boot bag or shoe cover, placing shoe onto clean step-off pad or 

designated clean area 
l. Remove inner gloves 
m. Commence whole-body frisking. Use Decon Shower as needed to remove 

contamination. 
n. Commence monitoring for possible chemical contamination. 
o. Monitor the badge and dosimeter for contamination.  The sequence for the removal of 

primary and supplemental dosimetry depends on where the dosimeter was worn and 
the potential for contamination. 
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Legend for Sample Hotline Flow Control Diagram 

 Diagram of Sample Hotline Process for Vehicles  Diagram of Sample Hotline Process for Personnel 

1 Entrance – Hold for Instructions from Hotline 
Personnel 

A Sample Receipt Dropoff, Survey, and Decon 

2 Sample Receipt Dropoff  B Equipment/Meters Dropoff, Survey, and Decon 

3 Equipment/Meters Dropoff  C Personnel Entrance – Hold for Instructions from Hotline 
Personnel 

4 Vehicle Holding Point – For Parking in 
Contaminated Vehicle Parking area until next 
usage or until ready for Decon 

D Tape, Trash, and Boot Covers 

5 Vehicle Holding Point – For survey and decon 
prior to exit from Zone 1 

E Respirators 

6 Returning to the field F  Outer Coveralls and Gloves (if applicable) 

  G Inner Coveralls, Gloves, Tape, Trash, Inner Boot Bags 

  H Step-off Pad 

  I Portal Monitor or survey station 

  J Decon Shower 

  K Vehicle Decontamination Station 
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Appendix Figure B-1. Sample Hotline Flow Control Diagram 
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