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SECTION 6 

ENVIRONMENTAL SAFETY AND HEALTH PROGRAM PLAN 

6.1 INTRODUCTION 

6.1.1 Policy 

All reasonable precautions shall be taken by Roy F. Weston, Inc. 
(WESTON) and its subcontractors to ensure the health and safety 
of workers and the general public in a cost effective manner. 
WESTON and its subcontractors shall comply with all Federal, 
State, local, and Department of Energy health and safety regula- 
tions and requirements. WESTON and its subcontractors shall also 
comply with all safety and health requirements delineated in the 
IIRemedial Investigation and Feasibility Study of Waste Storage 
Facilities at the Feed Materials Production Center1', subcontract 
No. S-1174. Evidence of compliance will be provided by the 
monitoring records generated from this program (Attachment A). 

6.1.2 Scope 

This Environmental, Safety and Health Plan establishes: 1) the 
organization and responsibilities, 2) health and safety stand- 
ards, 3) environmental standards, 4) program requirements, 
occupational monitoring, and personnel protection methods, 5) 
hazard control and monitoring methods, and 6) a contingency plan 
for emergencies for the Feed Materials Production Center (FMPC) 
during characterization of the waste disposal areas. Applicable 
health and safety standards are specified. Responsibilities in 
carrying out this plan are delineated. Guidance on program 
requirements and hazard control and monitoring is included. It 
is important that the standards and procedures be understood and 
observed by all personnel and subcontractors. 

0 

6.1.3 Hazard Description 

Section 3.0 in Part 1 of this document provides a full descrip- 
tion of the nature and extent of the contamination at the Fernald 
FMPC site. At this time there are insufficient data available to 
provide a full inventory of the radiological and chemical con- 
stituents that exist at the Fernald site and their locations. 
Table 6-1 lists the contaminants that have thus far been identi- 
fied by Westinghouse for the Dames and Moore RCRA sampling of Pit 
4. This list represents only the presently known contaminants, 
and is not intended to be complete. At this time it is not 
possible to map out these constituents or estimate quantities. 

6-1 4.0 



TABLE 6.1 359 
CHEMICAL AND RADIOLOGICAL CONSTITUENTS 

AT THE FERNALD FMPC SITE 
(111) Parameters Analyzed : RCRA SamDlincr Pit #4 , Aucrust 1985 
(Dames and Moore) 

A. For Generzl Water Quality 

1. Chloride 
2. Iron 
3. Manganese 
4. Phenols (total) 
5. Sodium 
6. Sulfate 

B. For Indicators of Contamination (Quadruplicate Analysis) 

1. pH 
2. Specific Conductance 
3. Total Organic Carbon (TOC) 
4. Total Organic Halogen (TOX) 

C. For Drinking 

1. 
2. 
3. 
4. 

5. 
6. 
7. 
8. 
9. 
10. 

D. Other 

1. 
2. 
3. 
4. 
5. 
6. 
7. 
8. 
9. 
10. 
11. 
12. 
13. 
14. 
15. 

16. 
17. 

Water Suitability 

Arsenic 
Barium 
Cadmium 
Chromium-Hexavalent 

Fluoride 
Lead 
Mercury 
Nitrate 
Selenium 
Silver 

-Total 

Metals I Organics I and 

11. 
12. 
13. 
14. 
15. 
16. 
17. 
18. 
19. 
20. 

Site 

Nickel 
Cyanide 
Copper 
Zinc 
Magnesium 
Calcium 
Phosphorus 
Chlorobenzene 
Chlorodibromomethane 
Chl oroethane) 
2-chloroethlvinyl Ether 
Chloroform 
Dichlorobromomethane 
Dichlorodifluromethane 
Total Dissolved 

Solids (TDS) 
Total Potassium 
Biochemical Oxygen 

Demand (COD) 

6-2 

Gross alpha 
Gross beta 
Radium 
Endrin 
Lindane 
Methoxychlor 
Toxaphene 
-2 , 4-D 
2,4,5-TP Silvex 
Coliform Bacteria 

Specific 

18. 
19. 
20. 
21. 
22. 
23. 
24. 
25. 
26. 
27. 
28. 
29. 

Parameters 

per Chloroethylene 
cis 1,2,Dichloroethyl 
Tributylphosphate 
Acrolein 
Acrylonotrille 
Benzene 
bis (chloromethyl) Et 
Bromoform 
Bromodichloromethane 
Bromoethane 
Carbontetrachloride 
Chloromethane 

30. 1.2 Dichlorobenzene 
31. 1,3 Dichlorobenzene 
32. 1,4 Dichlorobenzene 
33. 1,l Dichloroethane 
34. 1,2 Dichloroethane 
35. 1,l Dichloroethylene 
36. 1,2 Dichloropropane 
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D. Other Metals, Organics, and Site Specific Parameters (continued 

37. 1,2 Dichloropropylene 44. Tetrachloroethylene 
38. Ethylbenzene 45. Toulene 
39. Methylbromide 46. 1,1,1 Trichloroethane 
40. Methylchloride 47. 1,1,2 Trichloroethane 
41. trans-1,2 Dichloroethylene 48. Trichloroethylene 
42. 1,3 Dichloropropane 49. Trichlorofluoromethane 
43. 1,1,2,2 Tetrachloroethane 50. Vinyl Chloride 

E. Radionuclides 

1. 
2. 
3. 
4. 
5. 
6. 
7. 
8. 

Potassium 137 
Total Uranium 
Radium 226 
Radium 228 
Technetium 99 
Thorium 228 
Thorium 230 
Thorium 232 

9. Cessium 137 
10. Strontium 90 
11. Ruthenium 106 
12. Neptunium 237 
13. Plutonium 238 
14. Plutonium 239 
15. Plutonium 240 

6-2a 
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6.2 ORGANIZATION AND RESPONSIBILITIES 

6.2.1 Staffina and Lines of Authority 

WESTON personnel at the FMPC will include ~a Site Health and 
Safety Officer (SHSO) to ensure that all work activities are 
conducted in accordance with the requirements of this plan. 
Lines of authority for health and safety management will be 
independent of those for operational management to assure that 
FMPC health and safety functions are not overridden by operation- 
al concerns. 

For this project, Alan Solow of WESTON will be the Site Manager. 
The Site Health and Safety Officer will be Richard Haaker. He 
will report directly to George Crawford, Corporate Health and 
Safety Manager. Individuals with appropriate training and 
experience designated by the SHSO will be responsible for day- 
to-day site health and safety concerns when the SHSO is not 
on-site. 

6.2.2 Personnel ResDonsibilities 

The Site Health and Safety Officer shall be responsible for the 
health and safety of the workers and ensuring environmental 
releases do not affect the health and safety of the general 
public. This individual shall be provided properly trained staff 
and adequate equipment to assure that all work is done safely. 
The equipment, number of staff, and staff qualifications will be 
commensurate with the potential hazard and of the task to be 
completed at the FMPC site. 

The Site Health and Safety Officer shall: 

0 

a Act on employee concerns in accordance with procedures 
outlined in this plan. 

a Consider variations of all prescribed health and safety 
standards, and the timing and manner of correction. 
Willful violation or refusal or failure to correct 
violations of health and safety standards or regula- 
tions will result in appropriate action. 

6-3 I3 
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a When necessary, submit requests for variance from the 
requirements of this plan to the Westinghouse Environ- 
mental Monitoring Manager, and the Westinghouse Safety 
Manager. 

a Assure that all information regarding health and safety 
matters is recorded and reported for WESTON employees 
and the employees of all subcontractors. 

Line management on this project shall: 

a Know and understand the applicable environmental, 
safety and health program (ES & HP) requirements. . 

0 Assure that all workers know and understand the appli- 
cable ES & HP requirements. 

a Stop work when a safety/environmental condition is 
uncertain and request assistance .from the appropriate 
safety person. 

Workers on this project shall: 

a Know and understand applicable ES & HP requirements. 

a Obtain guidance from the supervisor or safety represen- 
tative in the event that any uncertainties about safety 
arise. 

a Comply in full with all safety requirements. 

6.3 ENVIRONMENTAL SAFETY AND HEALTH PROGRAM STANDARDS 

WESTON. and its subcontractors shall comply with applicable 
Federal, state, local, and Department of Energy health and safety 
regulations and requirements including but not limited to those 
established pursuant to the Occupational Safety and Health Act 
(OSHA). Special attention shall be given to the following OSHA 
and other Federal regulations. 

6-4 1 4  
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0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

29 CFR Part 1910  ltOccupational Safety and Health 
Standards" 

29 CFR 1926  "Safety and Health Regulations for Con- 
structionll 

4 0  CFR 2 6 4 ,  2 6 5 ,  and 300 IIRegulations for Owners and 
Operators of Permitted Hazardous Waste Facilities1v, 
IIInterim Statutes Standards for Owners and Operators of 
Hazardous Waste Facilities" 

49 CFR 172-174 "DOT Transportation of Hazardous Materi- 
als" 

DOE Order 5 0 0 0 . 3  Wnusual Occurrence Reporting System1@ 

10 CFR Part 20 !'Standards for Protection Against 
Radiation" 

DOE Order 5480.1A IIEnvironmental Protection, Safety, 
and Health Protection Program for DOE Operationsv1 

DOE Order 5 4 8 0 . 4  IIEnvironmental Protection, Safety, and 
Health Protection Standards" 

DOE Order 5 4 8 2 . 4  IIEnvironmental Protection, Safety, and 
Health Protection Appraisal Programll 

DOE Order 5484.1A IIEnvironmental Protection, Safety, 
and Health Protection Information Reporting Require- 
ments" 

Copies of these regulation will be available in the Site Health 
and Safety Officer's on-site files. 

WESTON and subcontractors shall comply with the radiation expo- 
sure standards listed in Tables 6 . 2  and 6 . 3 .  In all cases, 
exposures to workers and members of the public shall be main- 
tained as low as reasonably achievable (ALARA). 

6-5 15 
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TABLE 6.2 

Exposure of Individuals and Popul2tion 
Groups in Uncontrolled Areas 

Annual dose equivalentbor 
dose commitment (rem) 

Based on dose to Based on average dose 
individuals at to a suitable sample 

points of maximum of the exposed 
probable exposure population 

Type of Emosure (rem) (rem) 

Whole body, gonads, 
or bone marrow 

0.5 0.17 

Other organs 1.5 0.5 

aFrom DOE Order 5480.1A 

keeping with DOE policy on lowest practicable exposures, 
exposure to the public shall be limited to as small a fraction of 
the respective annual dose limits as is reasonably achievable. 
Dose commitment is defined as the dose equivalent (rem) received 
by specific organs during a period of one calendar year, that was 
the result of uptakes of radionuclides by a person exposed. 

16  
6-6 
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TABLE 6.3 
Occupational Radiation Exposure Standardsa 

Dose equivalent 
(dose orbdose 

Type of Emosure Emosure Period commitment rem) 

Whole body, head and 

bone marrow, active 
blood-forming organs 

trunk, goneds, lens Year 5 
of the eye , red Calendar Quarter 3 

Unlimited areas of 
the skin (except hands Year 
and forearms). Other Calendar Quarter 
organs, tissues, and 
organ systems (except 
bone). 

Bone 

0 Forearms 

Hands 

Year 
Calendar Quarter 

Year 
Calendar Quarter 

Year 
Calendar Quarter 

15 
5 

3 0  
10 

3 0  
10 

75 
25 

aFrom DOE Order 5480.1. 

bTo meet the above dose commitment standards, operations must be 
conducted in such a manner that it would be unlikely that an 
individual would assimilate in a critical organ, by inhalation, 
ingestion, or absorption, a quantity of radionuclide or mixture 
of radionuclides that would commit the individual organ dose that 
exceeds the limits specified in the above table. Dose commitment 
is defined as the dose equivalent (rem) received by specific 
organs during a period of one calendar year, that was the result 
of uptakes by a person occupationally exposed. 

A beta exposure below a maximum energy of 7OOkeV will not 
penetrate to the lens of the eye: therefore, the applicable limit 
for these energies would be that for the skin (15 rem/yr). 

C 

6-7 
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6.4 PROGRAM REQUIREMENTS 

6.4.1 Initial Site Survey 

Prior to initiating full scale characterization activities, an 
initial survey will be conducted in and around the Waste Storage 
Area, Paddy's Run, the two fly ash disposal area, and the storm 
sewer outfall. On the basis of exploratory radiation measure- 
ments which were made on May 2, 1986, it is anticipated that 
initial survey activities will be concentrated in the Waste 
Storage Area, which includes grounds adjacent to Silos 1-3, and 
the six in-ground waste pits (Figure 6.1.) 

The following activities will be included in the initial survey: 

Physical hazards inspections. 

Radiation measurements at specific points in the 
vicinity of stored wastes and along drainage paths. 

Determination of radon and radon progeny concentrations 
in anticipated work areas. 

Monitor for the presence of potentially hazardous 
organic vapors. 

Monitor for the presence of potentially hazardous 
asbestos fibers. 

Verify that an area west of Waste Pit No. 5 (outside 
waste area fence) is suitable for use as a staging area 
(access control) and for placement of project trailers. 

Identify an area which can be utilized for decontami- 
nating equipment and personnel. 

Liquids in the waste pits will be sampled and analyzed 
for pH and organic chemical constituents. Results of 
the analysis will be used to determine the level of 
protection needed in subsequent activities. 

Control Zone Boundaries will be determined and posted. 

6 -8 18 
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MAP OF THE SITE 

I 

FIGURE 6.1 MAP OF THE SITE 

1 9 
6-9  
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It is anticipated that hazardous situations peculiar to the site 
will be identified by FMPC officials following their review of 
this Health and Safety Plan, and during a pre-characterization 
conference. Findings from the initial sunrey and information 
received from FMPC will be used to verify the boundaries of 
controlled areas. The initial site survey will be conducted 
using Level B protective clothing. 

6.4.2 Operatincr Procedures 

All characterization activities will be carried out in accordance 
with existing WESTON/Eberline Standard Operating Procedures. 
These procedures were developed in accordance with requirements 
under existing Federal Regulations and Standards, and have been 
used for several years to ensure that the exposure of workers and 
members of the public to radiological and chemical pollutants is 
maintained "As Low As Reasonably Achievable". 

6.4.3 Worker Traininq 

A formal training program shall be provided by the Corporate or 
Site Health and Safety Officers to workers before they begin 
on-site work. The training will be commensurate with the work 
hazard, and will include discussions of the FMPC waste character- 
ization project, industrial and radiological safety procedures, 
emergency and contingency procedures, and the potential for 
encountering hazardous materials on the site. The training will 
also include the highlights of this health and safety plan and a 
detailed description of decontamination procedures. Practical 
demonstrations shall be given, when appropriate. Adequate 
information regarding known hazardous materials that may be 
encountered on-site, including radioactive materials, chemical 
constituents, and asbestos will be provided to ensure compliance 
with the Hazard Communication Standard (29 CFR 1910.1200). 
Workers will be informed of the physical hazards at the site as 
determined by the initial site survey. 

. 
Personnel working in jobs involving possible radiation exposure 
shall be advised of NCRP Report 39 recommendations indicating 
that the intent of the recommendations is to minimize exposure to 
embryos and fetuses. All such workers shall be advised of the 
biological risks to embryos and fetuses exposed to the various 
expected levels of ionizing radiation. Workers also shall be 
made aware that specific efforts and attention should be taken to 
keep the exposure of an embryo or fetus to radiation or hazardous 
materials at the very lowest practicable level during the gesta- 
tion period. 

0 '  

6-10 20 
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Training will be provided to workers on the potential health 
impacts resulting from chemical exposure. Following the initial 
site survey, an assessment will be made of these impacts and the 
health and safety requirements needed for individual areas 
on-site. 

Each worker shall pass a written or oral examination with the 
results documented. The instructor shall discuss and provide 
workers with literature on the biological effects of radiation, 
when requested. The instructor shall also provide each worker 
with a copy of USNRC Regulatory Guide 8.13, IIInstructions Con- 
cerning Potential Radiation Exposure.Il 

Prior to beginning work each day, the Site Health and Safety 
Officer will provide a briefing to workers stating the nature and 
extent of contamination to be encountered that day, and an 
explanation of safety equipment to be used. 

6.4.4 Records and Reportha Requirements 

WESTON shall notify the Westinghouse Safety Manager, the WESTON 
FMPC Project Manager, and the responsible installation safety 
officer, of a fatality or serious accident as required in DOE 
Order 5484.1A. Fatal accidents shall be investigated by the 
state, Federal, or local office having environmental, health, and 
safety jurisdiction. 

WESTON shall be responsible for the recording and reporting of 
recordable illnesses and injuries in accordance with DOE require- 
ments. Copies of these reports shall be forwarded to the appro- 
priate WESTON and Westinghouse personnel, including the WESTON 
FMPC Project Manager, and the responsible installation safety 
officer. Recordable occupational accidents and illnesses are 
those defined in DOE Order 5484.1A (Attachment A). 

WESTON shall submit a DOE Form 5484.X (Attachment B) , @#Individual 
Accident/Incident Report1@ for each occurrence for which reporting 
is required under DOE 5484.1A, IIEnvironmental Protection, Safety, 
and Health Protection Information Reporting Requirementsll. Forms 
will be submitted to the responsible Westinghouse installation 
safety officer, and cognizant DOE Operations Office. 

0 

WESTON will maintain records of employees' exposures to 
radioactive or toxic materials or other harmful physical 

6-11 
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agents. DOE Form 5484.8, tlTermination Occupational Exposure 
Reportu1 (Attachment C), shall be forwarded to the WESTON FMPC 
Project Office, and responsible Westinghouse installation safety 
officer within 30 days of termination of employment, or within 30 
days of the determination of exposure in accordance with Annex A 
of DOE Order 5484.1. Forms 5484.6, IIAnnual Summary of Whole Body 
Exposures to Ionizing Radiation,#@ and 5484.7, ttSummary of Ex- 
posure Resulting in the Internal Body Depositions of Radioactive 
Materials for CY-,tt shall be forwarded to the WESTON FMPC 
Project Office, responsible installation safety officer by March 
15 for the preceding year, in accordance with Annex A of DOE 
Order 5484.1. In addition, all radiation exposure records or a 
copy of all radiation exposure records shall be transferred to 
the Westinghouse installation safety officer upon employee 
termination or completion of the contract. 

WESTON and its subcontractors are required by DOE Order 5000.3 to 
notify the responsible Westinghouse installation safety officer, 
and cognizant DOE Operations Office of any unusual occurrence. 
An tlunusual occurrencett is any unusual or unplanned event having 
programmatic significance such that it adversely affects or 
potentially affects the integrity of the site or the performance, 
reliability, or safety for the FMPC Project. Notification of 
occurrences similar to the following will be required: 0 

Any substantial degradation of a barrier designed to 
contain radioactive or toxic material or any substan- 
tial release of radioactive or toxic material past this 
barrier (e.g., overflow of a water treatment pond, 
contaminant release into a stream or river, or contami- 
nation released beyond the site boundary). 

Accidents involving the transport of radioactive or 
toxic materials. 

Any fire or explosion which affects the integrity of 
the site or project. 

Any condition resulting from natural events or man-made 
activities which substantially affects or threatens 
performance, reliability, or safe operation (e.g., site 
flooding, wind damage, soil stability problems, person- 
nel operation errors which create hazardous condi- 
tions). 

Any radiation exposure in excess of applicable limits; 

6-12 22 
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0 Any incidence of breach of access control by unautho- 
rized personnel. 

0 Any acts of vandalism or major theft occurring at a 
site. 

0 Any release of contamination outside the controlled 
area: including personnel, equipment, and roadways. 

WESTON shall maintain a central file of all enforcement inspec- 
tions and reports along with violations and abatement actions for 
inspection by Westinghouse and the DOE. 

WESTON shall maintain a central file of formal employee health 
and safety complaints and reports of their disposition. Upon 
request, these shall be made available for inspection by affected 
employees or their authorized representative. 

6.4.5 Complaints 

Employees are encouraged to report to the WESTON Site Health and 
Safety Officer, either directly or through their authorized 
employee representative, any conditions or practices which they 
consider detrimental to their health or safety or which they 
believe are in violation of applicable health and safety stand- 
ards. Such complaints may be made orally or in writing. Each 
contractor shall also have available in the workplace DOE Form 
F-5480.4, IIOccupational Safety and Health Complaint Formf1 
(Attachment D), a form to be used in reporting violations. 

An employee, or representative of employees, who believes that an 
imminent danger exists that threatens death or serious physical 
harm, is encouraged to bring this matter to the immediate atten- 
tion of the Site Health and Safety Officer for resolution. In 
the event of inadequate corrective action, the employee and/or 
authorized representative may also contact the local agency 
having jurisdiction, the WESTON FMPC Project Office, or the FMPC 
Health and Safety Official by telephone and set forth with 
reasonable particularity the basis for their request for an 
immediate inspection. 

6.4.6 Restrictions 

A worker under age 18 shall neither be employed in, or allowed to 
enter, controlled areas in such a manner that they will receive 
doses of radiation in amounts exceeding one-tenth the standards 
in Table 6.2. 
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Administrative limits shall be used to assure that workers do not 
exceed the quarterly or annual limits specified in Table 6.2. If 
administrative limits or standards are exceeded, workers who are 
potentially exposed to the elevated levels of radiation shall be 
placed on work restrictions until the end of the period of 
concern. Also, the work environment and work procedures will be 
investigated to ensure that the ALARA program is being properly 
implemented. 

Visitors to the site shall be required to comply with all health 
and safety restrictions provided in this document. Visitors will 
be accompanied by another site worker at all times. 

6.4.7 Internal Audits 

WESTON shall conduct internal health and safety audits to ensure 
compliance with the requirements of this plan. An initial audit 
will be conducted within three weeks of commencing waste char- 
acterization sampling and will provide follow-up actions if any 
violation of health and safety standards. Additional audits will 
be conducted twice annually, or more frequently, if necessary. 
These audits of the radiation control program shall be in accord- 
ance with guidelines set forth in DOE Order 5482.1A. 

6.4.8 Controlled Areas 

Controlled areas shall be established to protect the workers from 
unnecessary exposure to radiation or toxic materials, and to 
prevent the spread of contamination. Controlled areas include, 
but are not limited to, any work areas which meet any of the 
following conditions: 

0 The potential exists for significant dispersal of 
contaminated material from a work area, through person- 
nel or equipment transfer. 

0 The estimated external gamma ray exposure rate to any 
individual in that work area exceeds 500 millirem/year. 

0 Airborne concentrations of radionuclides exceed quanti- 
ties provided in DOE Order 5480.1A, Attachment XI-1, 
Table 1, Column 1. 
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Access to these areas shall be controlled for people, vehicles, 
and equipment by fencing the area or using other methods to 

. prevent inadvertent exposure to contaminated material. In 
addition, a map will be provided to workers clearly delineating 
controlled areas. This map will be produced using the data 
collected in the initial site survey. 

Smoking, drinking, and eating shall be prohibited in controlled 
areas. 

6.4.9 Postinq 

Controlled areas must be conspicuously marked at points of 
potential access with appropriate sign or signs according to 
applicable posting and labeling requirements set forth in 10 CFR 
20 and 29 CFR 1910.1200. 

At times when it is necessary to barricade or Ilrope off'! an area, 
all barricades, ropes, and warning signs, whether used in roadway 
or not, shall be in accordance with ANSI Standards D-6.1-1971. 

6.5 OCCUPATIONAL MONITORING AND PERSONNEL PROTECTION 

6.5.1 Medical Monitorha Proaram 

All personnel who perform chemical or radiological waste sampling 
in controlled areas will participate in a medical monitoring 
program. All personnel except non-working supervisory personnel 
and visitors will not be allowed in the Waste Storage Area, 
Paddyls Run, the fly ash disposal area, or the storm sewer 
outfall unless they have a current annual medical exam and 
current respirator fit test. 

Prior to initiating work, a work related radiation exposure 
history shall be acquired and maintained for each employee 
working in a controlled area as defined in Section 6.6.1. 
Results of termination bioassays shall be obtained from the last 
employer where exposure to radiation occurred. If not available, 
a baseline bioassay measurement shall be acquired prior to 
permitting the employee to perform radiation related work. 

6.5.2 Bioassay Proaram 

The bioassay program provides for monitoring of internal deposi- 
tion of radioactive material. All site personnel who enter and 
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work in contaminated areas shall be evaluated at regular inter- 
vals using established bioassay techniques to verify that radio- 
logical controls are adequate and ALARA principles are being 
adhered to. Based on the evaluation of these data, corrective 
action may be required. 

Radiobioassay of urine samples (urinalysis) shall be utilized for 
determining whether the contaminated materials have been taken 
internally by workers on-site. All personnel who perform work at 
the Fernald site on a daily basis shall submit a urine sample 
prior to beginning work on the project, after approximately each 
30 days at the site, and after termination of the work assignment 
at the site. Instructions for this activity will be given during 
a radiological orientation at the site prior to the commencement 
of work. Employees who make occasional visits, but are not 
permanently assigned to that site shall be sampled at the direc- 
tion of the Site Health and Safety Officer. The following 
collection instructions are provided for guidance to workers. 

Urine SamDle Collection Instructions 

Note: Minimum acceptable volume for a 24-hour sample shall be 700 
ml. Samples not meeting this requirement shall not be accepted 
and an immediate 24-hour resample shall be initiated. The 
original sample submitted shall not constitute a part of the 
resample volume. 

Samples shall not be collected on site. 

Urinalysis sampling kits will be provided to the worker with 
instructions to provide a complete 24-hour voiding, prefer- 
ably over a weekend and at least 24 hours after departing 
the site. Sample kits will be issued and returned to the 
Site Health and Safety Officer or designated individual. 

The Site Health and Safety Officer will review instructions 
contained in the kit with each employee when it is issued. 

Non-routine or IIspotI' samples will be requested when there 
is reason to suspect that an employee may have sustained an 
internal deposition of radioactive material. IlSpotIl samples 
should be obtained overnight and cover the longest feasible 
period of time. 

a 
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(e) The termination or final sample should be collected at least 
48 hours but not more than 96 hours after leaving the site. 

As directed by the Site Health and Safety Officer, urine 
samples may be collected for bioassay on a more frequent 
schedule. 

Results of the bioassay program will be used to evaluate the 
internal dose due to the inhalation or ingestion of radio- 
nuclides. The following action levels have been identified for 
the purpose of carrying out supplemental evaluation 

(a) Re-sample Action Level - If the results of a routinely 
scheduled urine sample equals or exceeds this level, a 
24 hour re-sample (Section 5.2b) will be collected 
during the following weekend. 

(b) Work Evaluation Action Level - If the results of a 
routinely scheduled urine sample will be collected 
during the immediately following 16 off duty hours. 

Work Restriction Action Level - If the results of a 
routinely scheduled urine sample equals or exceeds this 
level, the worker's activities will be restricted 
immediately so as to avoid further uptake of radio- 
activity. A spot sample (Section 5.2d) will be col- 
lected immediately following 16 off-duty hours, and 24 
hour re-samples will be collected over each successive 
three weekends. Based on the results of these 4 
samples, further samples may be requested, and the need 
for whole body counting will be evaluated by the 
Manager, Safety and Licensing. 

Radionuclide concentrations corresponding to these three action 
levels are listed in Table 6-4. 

6.5.3 Personal Precautions 

0 'Eating, drinking, chewing gum or tobacco smoking, or any 
practice that increases the probability of hand-to-mouth 
transfer and ingestion of material is prohibited in areas 
designated contaminated as determined in the initial site 
sunrey. Attention is specifically called to "No Smoking" 
areas posted at various locations throughout the F'MPC. All 
employees must strictly adhere to the regulations governing 
these areas. Smoking shall not be permitted in fuel or 
paint storage areas. 

4 
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TABLE 6-4 

ACTION LEVELS ASSUMING MONTHLY SAMPLING 
RADIONUCLIDE CONCENTRATIONS CORRESPONDING TO BIOASSAY 

RADIONUCLIDE ACTION LEVELS 
(a) Re-sample (b) Work Evaluation (c) Work Restriction 

U (nat) 40 ug/l 90 ug/l 180 ug/l 

Isotopic 
Thorium 0.05 pCi/l 0.1 pCi/l 0.2 pCi/l 

Ra-226 0.1 pCi/l 0.5 pCi/l 1.0 pci/l 

Ra-228 0.1 pCi/l 0.5 pCi/l 1.0 pCi/l 

Sr-90 18 pCi/l 36 pCi/l 72 pCi/l 

Pu-239 0.05 pCi/l 0.1 pCi/l 0.2 pCi/l 

Pu-240 
2 Tc-99 

0.05 pCi/l 0.1 pCi/l 0.2 pCi/l 

'Action levels may vary for different sampling frequencies. 
'Action levels to be identified. 

e 

6-18 28 



359 

a 

8 

8 

0 a 

a 

Hands and face shall be thoroughly washed upon leaving the 
work area. 

Whenever decontamination procedures for outer garments are 
in effect, the individuals clothing and body will be scanned 
to determine if contamination is present, if contamination 
is found, the entire body will be thoroughly washed as soon 
as possible to remove any amounts of contaminants. 

No facial hair which interferes with a satisfactory fit of 
the mask-to-face-seal shall be allowed on personnel who may 
be required to wear an air purifying respirator. When 
air-supplied respirators are used, workers will have not 
facial hair restrictions. 

Contact with contaminated or suspected contaminated surfaces 
shall be avoided by personnel working in contaminated areas. 

In certain cases, medicine and alcohol can potentiate the 
effects from exposure to toxic chemicals. Personnel taking 
prescribed drugs shall consult with the SHSO prior to 
working where the potential for absorption, inhalation, or 
ingestion of toxic substances exists. 

All safety equipment shall be routinely cleaned, checked, 
and maintained according to WESTON/Eberline standard opera- 
ting procedures to ensure the highest level of performance, 
and to reduce any potential for malfunction in the field. 
Safety equipment and non-disposable safety apparel will be 
monitored for contaminants and maintained at levels less 
than those specified in ANSI N13.12. 

The consumption of alcohol will be prohibited during all 
working hours. 

6.5.4 Heat Stress Monitorinq 

Guidelines have been developed by the National Institute for 
Occupational Safety and Health (NIOSH) for monitoring heat stress 
and other physiological factors and are published in the Occupa- 
tional Safety and Health Guidance Manual for Hazardous Waste Site 
Activities (1986). These guidelines are reproduced below and 
have been adopted for the Fernald FMPC site characterization 
activities. 

29 
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Heat Stress and Other Phvsiolosical Factors 

Wearing PPE puts a hazardous waste worker at considerable risk of 
developing heat stress. This can result in health effects 
ranging from transient heat fatigue to serious illness or death. 
Heat stress is caused by a number of interacting factors, in- 
cluding environmental conditions, clothing, workload, and the 
individual characteristics of the worker. Because heat stress is 
probably one of the most common (and potentially serious) ill- 
nesses at hazardous waste sites, regular monitoring and other 
preventive precautions are vital. 

Individuals vary in their susceptibility to heat stress. Factors 
that may predispose someone to heat stress include: 

e 
a 0 a 

Lack of physical fitness. 
Lack of acclimatization. 
Age. 
Dehydration. 
Obesity. 
Alcohol and drug use. 
Infection. 
Sunburn. 
Diarrhea. 
Chronic disease. 

Reduced work tolerance and the increased risk of excessive heat 
stress is directly influenced by the amount of type of PPE worn. 
PPE adds weight and bulk, severely reduces the body's access to 
normal heat exchange mechanisms (evaporation, convection, and 
radiation), and increases energy expenditures. Therefore, when 
selecting PPE, each item's benefit should be carefully evaluated 
in relation to its potential for increasing the risk of heat 
stress. Once PPE is selected, the safe duration of work/rest 
periods should be determined based on the: 

a Anticipated work rate. 
a Ambient temperature and other environmental factors. 
a Type of protective ensemble. 
a Individual worker characteristics and fitness. 

Monitorinq 

Because the incidence of heat stress depends on a variety of 
factors, all workers, even those not wearing protective 
equipment, should be monitored. 
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0 For workers wearing permeable clothing (e.g., standard 
cotton or synthetic work clothes), follow recommendations 
for monitoring requirements and suggested work/rest sched- 
ules in the current American Conference of Governmental 
Industrial Hygienists' (ACGIH) Threshold Limit Values for 
Heat Stress [ll]. If the actual clothing worn differs from 
the ACGIH standard ensemble in insulation value and/or wind 
and vapor permeability, change the monitoring requirements 
and work/rest schedules accordingly. [12]. 

0 For workers wearing semipermeable or imperablel encapsu- 
lating ensembles, the ACGIH standard cannot be used. For 
these situations, workers should be gonitoged when the 
temperature in the work area is above 70 F (21 C) [6]. 

To monitor the worker, measure: 

0 Heart rate. Count the radial pulse during a 30-second 
period as early as possible in the rest period. 

If the heart rate exceeds 110 beats per minute at the 
beginning of the rest period, shorten the next work cycle by 
one-third and keep the rest period the same. 

If the heat rate still exceeds 110 beats per minute at the 
next rest period, shorten the following work cycle by 
one-third [12]. 

0 Oral temperature. Use a clinical thermometer (3 minutes 
under the tongue) or similar device to measure the oral 
temperature at the end of the work period (before drinking). 

If the oral temperature exceeds 99.6OF (37.6OC) shorten the 
next work cycle by one-'third without changing the rest 
period. 

If the oral temperature still exceeds 99.6O (37.6OC) at the 
beginning of the next rest period, shorten the following 
work cycle by one-third [12]. 

Do not permit a worker to wear a semipermeable or im- 
permeable gapent when his/her oral temperature exceeds 
100.6 F (38.1 C) [12]. 
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8 Body water loss, if possible. Measure weight on a scale 
accurate to k0.25  lb at the beginning and end of each work 
day to see if enough fluids are being taken to prevent 
dehydration. Weights should be taken while the employee 
wears similar clothing or, ideally, is nude. The bodv water 
loss should not exceed 1.5 percent total bodv weisht loss in 
a work dav [12]. 

Initially, the frequency of physiological monitoring depends on 
the air temperature adjusted for solar radiation and the level of 
physical work (see Table 6-5). The length of the work cycle will 
be governed by the frequency of the required physiological 
monitoring. 

Prevention 

Proper training and preventive measures will help avert serious 
illness and loss of work productivity. Preventing heat stress is 
particularly important because once someone suffers from heat 
stroke or heat exhaustion, that person may be predisposed to 
additional heat injuries. To avoid heat stress, management 
should take the following steps: 

8 Adjust work schedules: 

Modify work/rest schedules according to monitoring 
requirements. 

Mandate work slowdowns as needed. 

Rotate personnel: alternate job functions to minimize 
overstress or overexertion at one task. 

Add additional personnel to work teams. 

Perform work during cooler hours of the day if possible 
or at night if adequate lighting can be provided. 

32 
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TABLE 6-5 

SUGGESTED FREQUENCY OF PHYSIOLOGICAL MONITORING 
FOR FIT AND ACCLIMATIZED WORKERS* 

Adjusted Temperaturesb Normal Work EnsembleC Impermeable Ensemble 

~ O O F  (32.2Oc) or After each 45 minutes After each 15 

870-90°F After each 60 minutes After each 30 

above of work minutes of work 

(30.8'- 32.2OC) of work minutes of work 

82.5O-87.5OF 
(28.1 - 30.8OC) 

77.5O-82.5OF 

72.5O-87.5OF 

(25.3 - 28.1OC) 
(22.5 - 25.3OC) 

After each 90 minutes After each 60 
of work minutes of work 

After each 120 minutes After each 90 
of work minutes of work 

After each 150 minutes After each 120 
of .work minutes of work 

Source: Reference [13]. 
aFor work levels of 250 kilocalories/hour. 

bCalculate the adj%sted air temperature (ta adj) by using this 
equation: ta adj F = ta OF + (13 x % sunshine). Measure air. 
temperature (ta) with a standard mercury-in-glass thermometer, with 
the bulk shielded from radiant heat. Estimated percent sunshine by 
judging what percent time the sun is not covered by clouds that are 
thick enough to produce a shadow. (100 percent sunshine = no cloud 
cover and a sharp, distinct shadow; 0 percent sunshine = no shadows.) 

CA normal work ensemble consists of cotton coveralls or other cotton . 

clothing with long sleeves and pants. 
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0 Provide shelter (air-conditioned, if possible) or 
shaded areas to protect personnel during rest periods. 

a Maintain workers' body fluids at normal levels. This 
is necessary to ensure that the cardiovascular system 
functions adequately. Daily fluid intake must approxi- 
mately equal the amount of water lost in sweat, i.e., 8 
fluid ounces (0.23 liters) of water must be ingested 
for approximately every 8.ounces (0.23 kg) of weight 
lost. The normal thirst mechanism is not sensitive 
enough to ensure that enough water will be drunk to 
replace lost sweat [14]. When heavy sweating occurs, 
encourage the worker to drink more. The following 
strategies may be useful: 

Maingain water temperature at 50° to 60°F (loo to 
15.6 C). 

Provide small disposal cups that hold about 4 
ounces (0.1 liter). 

Have workers drink 16 ounces (0.5 liters) of fluid 
(preferably water or dilute drinks) before 
beginning work. 

Urge workers to drink a cup or two every 15 to 20 
minutes, or at each monitoring break. A total of 
1 to 1.6 gallons (4 to 6 liters) of fluid per day 
are recommended, but more may be necessary to 
maintain body weight. 

Weigh workers before and after work to determine 
if fluid replacement is adequate. 

0 Encourage workers to maintain an optimal level of 
physical fitness: 

Where indicated, acclimatize workers to site work 
conditions: temperature, protective clothing, and 
workload (see Level of Acclimatization at the end 
of this chapter). 

Urge workers to maintain normal weight levels. 

0 Provide cooling devices to aid natural body heat 
exchange during prolonged work or severe heat 
exposure. Cooling devices include: 

34 
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Field showers or hose-doh areas to reduce body 
temperature and/or to cool off protective clothing. 

a Train workers to recognize and treat heat stress. 
As part of training, identify the signs and 
symptoms of heat stress (see Table 6-6). 

Other Factors 

PPE decreases worker performance as compared to an unequipped 
individual. The magnitude of this effect varies considerably, 
depending on both the individual and the PPE ensemble used. This 
section discusses the demonstrated physiological responses to 
PPE, the individual human characteristics that play a factor in 
these responses, and some of the precautionary and training 
measures that need to be taken to avoid PPE-induced injury. 

The physiological factors may affect worker ability to function 
using PPE include: 

a Physical condition. 
a Level of acclimatization. 
a Age. 
a Gender 0 @ Weight. 

Physical Condition 

Physical fitness is a major factor influencing a person's ability 
to perform work under heat stress. The more fit someone is, the 
more work they can safely perform. At a given level of work, a 
fit person, relative to an unfit person, will have [5,8,15,16]: 

0 

a Less physiological strain. 
a A lower heart rate. 
a 

a 
a Slightly lower oxygen consumption. 
a 

A lower body temperature, which indicates less retained body heat 
(a rise in internal temperature precipitates heat injury). 
A more efficient sweating mechanism. 

Slightly lower carbon dioxide production. 

Level of Acclimatization 

The degree to which a worker's 'body has physiologically adjusted 
or acclimatized to working under hot conditions affects his or 
her ability to do work. Acclimatized individuals generally have 
lower heat rates and body temperatures than unacclimatized individuals 

3.5 
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TABLE 6-6 

SIGN AND SYMPTOMS OF HEAT STRESS* 

e Heat rash may result from continuous exposure to heat or 
humid air. 

e Heat cramps are caused by heavy sweating with inadequate 
electrolyte replacement. Signs and symptoms include: 

- muscle spasms - pain the hands, feet, and abdomen 

0 Heat exhaustion occurs from increased stress on various body 
organs including inadequate blood circulation due to 
cardiovascular insufficiency or dehydration. Signs and 
symptoms include: 

- pale, cool, moist skin - heavy sweating - dizziness - nausea - fainting 

e Heat stroke is the most serious form of heat stress. 
Temperature regulation fails and the body temperature rises 
to critical levels. Immediate action must be taken to cool 
the body before serious injury and death occur. Competent 
medical help must be obtained. Signs and symptoms are: 

- red, hot, usually dry skin - 
- nausea - dizziness and confusion - strong, rapid pulse 

lack of or reduced perspiration 

coma - 

*Source: Reference [ 6 ] .  
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[17], and sweat sooner and more profusely. This enables them to 
maintain lower skin and body temperatures at a given level of 
environmental heat and work loads than unacclimatized workers 
[18]. Sweat composition also becomes more dilute with acclima- 
tization, which reduces salt loss [8]. 

Acclimatization can occur after just a few days of exposure to a 
hot environmental [15,16]. NIOSH recommends a progressive 6-day 
acclimatization period for the unacclimatized worker before 
allowing him/her to do full work on a hot job [16]. Under this 
regimen, the first day of work on site is begun using only 50 
percent of the anticipated workload and exposure time, and 10 
percent is added each day through day 6 [16]. With fit or 
trained individuals, the acclimatization period may be shortened 
2 or 3 days. However, workers can lose acclimatization in a 
matter of days, and work regimens should be adjusted to account 
for this. 

When enclosed in an impermeable suit, fit acclimatized indivi- 
duals sweat more profusely than unfit or unacclimatized indivi- 
duals and may therefore actually face a greater danger of heat 
exhaustion due to rapid dehydration. This can be prevented by 
consuming adequate quantities of water. See previous section on a Prevention for additional information. 

Aqe 

Generally, maximum work capacity declines with increasing age, 
but this is not always the case. Active, well-conditioned 
seniors often have performance capabilities equal to or greater 
than young sedentary individuals. However, there is some evi- 
dence, indicated by lower sweat rates and higher body core 
temperatures, that older individuals are less effective in 
compensating for a given level of environmental heat and work 
loads [19]. At moderate thermal loads, however, the physiolo- 
gical responses of llyoungll and l1oldt1 are similar and performance 
is not affected [19]. 

Gender 

The literature indicates that females tolerate heat stress at 
least as well as their male counterparts [20]. Generally, a 
female's work capacity averages 10 to 30 percent less than that 
of a male [8]. The primary reasons for this are the greater 
oxygen-carrying capacity and the strong heart in the male [15]. 
However, a similar situation exists as with aging: not all males 
have greater work capacities than all females. 

a 
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Weiaht 

The ability of the body to dissipate heat depends on the ratio of 
its surface to its mass (surface area/weight). Heat loss (dis- 
sipation) is a function of surface area and heat production is 
dependent on mass. Therefore, heat balance is described by the 
ratio of the two. 

Since overweight individuals (those with a low ratio) produce 
more heat per unit of surface area than thin individuals (those 
with a high ratio), overweight individuals should be given 
special consideration in heat stress situations. However, when 
wearing impermeable clothing, the weight of an individual is not 
a critical factor in determining the ability to dissipate excess 
heat. 
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6.5.5 External Radiation Emosure 

All persons working in the Waste Storage Area, Paddy's Run, the 
fly ash disposal area, or the storm sewer outfall will be issued 
a thermoluminescent dosimeter, which will be read quarterly and 
the SHSO will maintain copies of these results. Storage of the 
working and control dosimeters will be in a low background area 
when not in use. Dosimeters will be exchanged quarterly and 
results recorded. 

A gamma exposure rate survey will be required in any site areas 
with an exposure rate greater than 0.60 mR/hr. The survey will 
consist of one waist-high measurement taken with an ionization 
chamber survey instrument at each sampling location. If exposure 
rates exceed 6 mR/hr at any sampling locations, the Site Health 
and Safety Office will limit exposure time at that location. In 
addition to time limitations, the SHSO will issue workers in >6 
mR/hr gamma fields a self-reading ionization dosimeter and/or a 
dose integrating alarm device. In certain cases, the SHSO may 
issue workers extremity dosimeters and instruct workers on their 
use and placement. 

ALARA CONSIDERATIONS 

All reasonable efforts will be made to keep radiation exposures 
a 

as well as releases of radioactive material to unrestricted 
areas, as far below the limits specified in lOCFR2O and DOE Order 
5480.1A as is reasonably achievable. Toward this end, several 
ALARA principles shall be considered for planning purposes: 

0 The SHSO shall have sufficient delegated authority to 
enforce regulations and administrative practices 
concerning any aspect of the radiological safety 
program. 

0 Personnel will be trained in radiation safety proce- 
dures and ALARA philosophies to a level commensurate 
with their work scope. 

0 Safety audits shall be required as indicated in this 
plan. 

0 Radiation and Chemical Work Permits will be required as 
described in the following section. 
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Use of Radiation and Chemical Work Permits (RCWP) 

The radiation/chemical work permit is used to identify the 
administrative steps required to insure that personnel exposures 
in areas with a potential radiological or chemical hazard are 
‘maintained as low as reasonable achievable (Figure 6-2). 

The RCWP is used to control personnel exposures to radiation by 
establishing the radiation protection requirements for entry into 
a controlled access area where work must be performed under the 
following 

a. 

b. 

C. 

The RCWP 

conditions: 

Average external radiation levels exceed 2.5 mrem/hr. 

Airborne radioactivity levels exceed 25 percent of the 
levels in DOE Order 5480.1, Attachment X I - 1 ,  Table I, 
Column 1. 

Surface contamination levels exceed those provided in 
Table 6-7. 

is also used to control personnel exposure to chemical 

An air sampling program will be initiated during the site char- 
acterization and will continue until all site work is completed. 
Continuous high volume air samplers will be placed at each 
boundary fence in the Waste Storage Area. These will be used to 
assess releases due to site characterization activities. 
Portable personnel air samplers will be placed in the vicinity of 
drilling activities, in order to assess exposures to personnel 
during field activities. Locations and number of samplers will 
be determined by the Site Health and Safety Officer. 

High volume and portable air sample filters will be analyzed for 
gross alpha and total suspended particulates. The frequency of 
filter analyses will be dependent on site conditions. Dry soil 
caused by drought conditions or high winds which increase air- 
borne dust will require frequent air sampler filter changes. The 
Site Health and Safety Officer shall be aware of such conditions 
and shall require filter changes and analysis at his discretion. 
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Unknown 

Uranium 

6Ra 

TABLE 6-7 

RADIOLOGICAL CONTAMINATION LEVELS 

CONTAMINATION LEVELS dpm/100 Cm2 

CONTAMINATION ALPHA BETA GAMMA 

Total Removable Total Removable 

100 20 22,000 2200 

5000 1000 22,000 2200 

100 20 22,000 2200 

1000 200 

- - 
22,000 

22,000 

22,000 

2200 

2200 

2200 
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The site health and safety officer shall review all existing data 
in order to determine the current chemical and radiological 
status of the area prior to issuance of a RCWP. All areas 
previously unsurveyed or with inadequate contaminant data will 
have RCWP requirements assigned at the discretion of the SHsO. 
Based upon the available information, the SHSO will estimate the 
potential radiation and chemical exposure. Appropriate protec- 
tive gear and monitoring instrumentation will be recommended and 
required by the SHSO. In addition, the SHSO or a representative 
shall provide the orientation and explanation to workers con- 
cerning the use of protective equipment and special work restric- 
tions. 

Only after the above requirements have been met, will a RCWP be 
issued. The RCWP shall contain details of all required protec- 
tion procedures. The personnel listed on the RCWP shall indicate 
by their counter-signature that they are aware of the conditions 
and restrictions and that they have received the necessary 
orientation. 

If organic chemical vapor monitoring performed during the initial 
site survey indicates that concentrations exceed the limits 
specified in Tables 2-1 or 2-2 of 29 CFR 1910.1000, additional 
monitoring by flame ionization (OVA) or photoionization shall be 
performed. For personnel working in areas suspected of having 
high airborne concentrations or when drilling in the waste pits 
is performed, organic chemical vapors potentially escaping from 
the holes shall be monitored in the breathing zone. The decision 
to continue monitoring during drilling operations will be based 
on the results of breathing zone monitoring at all drill holes in 
the waste storage pits. 

0 

6.5.7 Resriiratorv Protection 

Dust suppression techniques, such as vehicle speed control and/or 
water spray, shall be used to minimize airborne particulates. 
Respiratory protection devices will be employed only when all 
reasonable efforts to minimize airborne particulates fail to 
maintain airborne concentrations at acceptable levels. 

If respirators are used, radiological protection factors other 
than 1.0 are acceptable only for respiratory protection programs 
in full compliance with USNRC Regulatory Guide 8.15, I'Acceptable 
Programs for Respiratory Protection," and IIPrograms for Respira- 
tory Protection,Il ANSI 288.2-1980. Only those personnel appro- 
priately trained, fit-tested and determined to be physically 
capable working with respiratory protection will be used when 
working conditions require a respirator. 
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Air-purifying or air-supplied respirators will be required when 
airborne concentrations of radionuclides averaged over eight 
hours exceed maximum permissible concentrations for occupational 
exposure, when airborne concentrations or radionuclides exceed 25 
percent of maximum permissible concentrations averaged over a 40 
hour week, or when organic chemical vapors exceed the limits 
specified in 29 CFR 1910.1000, Tables Z-1 and 2-2. Maximum 
permissible concentrations of radionuclides are listed in DOE 
Order 5480.1A, Attachment 11. Maximum permissible concentrations 
for radium, thorium, and uranium are reproduced in Table 6.8. 
The need for use of air purifying respirators will be evaluated 
whgy2gross alpha measurements of air sampling filters exceed 2 x 
10 uCi/ml averaged over eight hours and when sampling is 
performed near the fly ash waste disposal area. Respirators will 
also be provided to personnel working in the waste site con- 
trolled area, upon request. 

6.5.8 Chancre Facilities 

WESTON shall provide a trailer with a shower which will serve as 
a clothing,change facility. The trailer will be located near the 
Waste Storage Area access control point. If personnel contamina- 
tion is detected and cannot be removed by simple washing or 
brushing, personnel must take a complete shower. All protective 
clothing will be removed before entering the trailer. 

6.5.9 Levels of Protection/Protective Clothincr and EauiDment 

0 

Personal protective equipment shall be provided based on pro- 
jected need. Such equipment may include respirators, safety 
glasses, ear plugs, coveralls, hard hats, rubber boots, and 
safety shoes. The Site Health and Safety Officer will select 
equipment based on constant awareness of site conditions and any 
changes that may occur. 

Equipment to protect the body against contact with known or 
anticipated chemical and radiological hazards has been divided 
into four categories according to the degree of protection 
afforded. 

e Level A: Should be worn when the highest level of respira- 
tory, skin, and eye protection is needed. 

46 
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TABLE 6.8 

MAXIMUM PERMISSIBLE RADIONUCLIDE CONCENTRATIONS IN AIR 

Nuclide Solubility Concentration (uci/ml) 

U-238 S 7 x 10 

U-234 I 1 x 10 

Th-2 3 0 S 2 x 10 

Ra-226 S 3 x 10 

-11 

-10 

-12 

-11 
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0 Level B: Should be selected when the highest level of 
respiratory protection is needed, by a lesser level of skin 
protection. Level B protection is the minimum level recom- 
mended on initial site entries until the hazards have been 
further defined by on-site studies and appropriate personnel 
protection utilized. 

0 Level C: Should be selected when the type(s) of airborne 
substance(s) is known, the concentration(s) is measured, and 

' the criteria for using air purifying respirators are met. 

0 Level D: Should not be worn on any site with respiratory or 
Is primarily a work uniform providing minimal skin hazards. 

protection. 

The Level of Protection selected will be based primarily on: 

0 Type(s) and measured concentration(s) of the chemical 
substance(s) in the ambient atmosphere and its 
toxicity. 

0 Potential or measured exposure to substances in air, 
splashes of liquids, or other direct contact with 
material due to work being performed. 

For the initial site survey and in situations where the type(s) 
of chemical(s), concentration(s) are not known, the Level B 
Protection has been selected based on professional experience and 
judgement until the hazards can be better characterized. 

6.5.9.1 Levels of Protection 

Level D 

Level D protection is primarily a work uniform. It can be worn 
in areas where: 

- 
- There is no inhalable or dermal toxic substance 

Only boots can become contaminated 

- No hazardous air pollutants have been measured. 

Work functions must preclude splashes, immersion or potential for 
unexpected inhalation of any chemicals. 
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- Boots/Shoes, leather or chemical-resistant, steel toe, 
disposable (as needed) 

- Gloves (as needed) 
outer (chemical protective - as needed) 
inner (surgical type) 

Personal protection equipment may include: 

- Coveralls 

- Gloves (as needed) 

- Boots/shoes, leather or chemical resistant, steel toe 

boots (outer), chemical resistant (disposal as 
needed) 
safety glasses 
splash goggles (as needed) 

- Hard hat 

faceshield (as needed) 
escape mask (as needed) 

Level C 

Level C protection will be selected when the type(s) and concen- 
tration(s) of respirable material is known, or reasonably assumed 
to be not greater than the protection factors associated with air 
purifying respirators; and exposure to the few unprotected areas 
of the body (i.e., neck and back of head) is unlikely to cause 
harm. 

Personal protection equipment includes: 

- Air purifying respirator (MESA/NIOSH approved) 

- Coveralls 
chemical resistant 
2-piece splash suit (as needed) 

2-way radio communications (if not in restricted area) 

- Hard 'hat 
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Level B 

Level B protection will be selected when the ,highest level of 
respiratory protection is needed, but cutaneous or percutaneous 
exposure to the small unprotected areas of the body (i.e., neck 
and the back of head) is unlikely, or where concentrations are 
known to be within acceptable exposure standards. 

Personal protection equipment includes: 

Positive Pressure SCBA (MESA/NIOSH approved) 

Two-piece chemical resistant suit 

Chemical resistant hood 

Coveralls (fire resistant) under splashsuit 

Gloves 
Outer, chemical protective 
Inner, tight fitting, chemical resistant 

- Boots 
Outer (chemical protective heavy rubber th :ow aways) 
Inner (chemical protective, steel toe and shank) 

- 2-way radio communications 

- Hard hat 

- Face shield (as needed) 

Criteria for Use - When the type(s) and concentration(s) of 
hazardous substances are known and require the highest degree of 
respiratory protection, but with a lower level of skin and eye 
protection is required. 

Atmospheres with concentration of known substances greater than 
protection factors associated with full-face, air purifying 
respirators with appropriate cartridges. 

Atmosphere with less than 19.5 percent oxygen. 

Type(s) and concentrations(s) of vapors in air do not present a 
cutaneous or percutaneous hazard to the small unprotected areas 
of the body. 

50 
6-40 



359 

A determination is made that potential exposure to the body parts 
not protected a fully encapsulating suit (primarily neck, ears, 
etc.) is highly unlikely. 

Activities performed preclude splashing of individuals. 

Total sustained vapor levels range from 5 ppm to 500 ppm above 
background on instruments such as OVA or HNU and do not contain 
high levels of toxic substances affecting skin or eyes. 

Level A 

Level A protection will be selected when the highest available 
level of respiratory, skin, and eye contact protection is needed. 
Personal protection equipment includes: 

- Positive Pressure SCBA (MESA/NIOSH approved) 

- Totally encapsulating suits (boots and gloves attached) 

- Gloves : 
Outer, chemical protective - Depending on suit 
construction worn over suit gloves. May be 
replaced with tight fitting, chemical resistant 
gloves worn inside suit gloves. 

Inner, tight fitting, chemical resistant 

- Chemical protective boots, chemical protective, steel 
' toe and shank. Depending on suit boot construction, 

worn over suit boot 

- Underwear, cotton, long john type 

- Hard hat 

- Disposal protective suit, gloves and boots, (worn under 
or over encapsulating suit) 

- Coveralls (under suit) 

- 2-way radio communications 
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Criteria for Use - When the type(s) and concentration(s) of toxic 
substances are known and require the highest level of combined 
protection to the respiratory tract, skin and eyes. These 
conditions would be: 

- Atmospheres which are B1immediately dangerous to life 
and health" (IDLH) . IDLH's can be found in the 
NIOSH/OSHA* s IIPocket Guide to Chemical Hazards'# and/or 
other references. 

- Known atmospheres or potential situations that would 
affect the skin or eyes, or could be absorbed into the 
body through these surfaces. 

- Potential situations are those where vapors may be 
generated or splashing occurs through site activities. 

6.5.10 

Oxygen deficient atmospheres with the above conditions. 

Contamination Monitorinq 

All personnel leaving controlled areas as defined in Section 
6.4.7, that potentially have been in contact with contaminated 
materials shall be monitored with an appropriate detection 
instrument. Personnel contamination, as measured by appropriate 
detection instruments will, to the extent possible, be removed 
before the worker leaves the site, according to procedures 
described following. A personnel contamination log shall be 
maintained where levels exceed background. Decontamination mea- 
sures and levels measured will be noted on the log. The 
monitoring instrument must be able to reliably detect the limits 
as specified in ANSI Draft Standard N13.12. Appropriately 
trained personnel may monitor themselves. 

0 

All potentially contaminated tools and equipment to be released 
from a controlled area for unconditional use shall be monitored 
and decontaminated, if necessary, to levels as specified in ANSI 
Draft Standard N13.12 Table 1 (Attachment E). In all cases, an 
extensive effort shall be made to reduce contamination levels to 
as low as reasonably achievable. Decontamination procedures are 
outlined in detail below in Section 6.5.11. 
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Contamination removed from tools, equipment, or personnel shall 
be contained on plastic tarps or other suitable materials. Wash 
water shall be contained in drums. Permission shall be requested 
of Westinghouse Safety Personnel to pour contaminated washwater 
into drilled holes on the waste pits, or Pits 5 or 6. 

All vehicles shall be cleaned at the Westinghouse decontamination 
pad to remove all visible soil prior to leaving a contaminated 
site. 

For vehicles potentially in contact with material having any 
quantities of radioactive or toxic materials, the tires (and cab 
interior, if potentially contaminated) shall be monitored and 
decontaminated to meet the limits specified in ANSI Draft Standard 
N13.12, Table 1. Appropriate spot checks shall be made of other 
potentially contaminated truck surfaces. 

6.5.11 Decontamination 

Personnel responding to hazardous substance incidents may become 
contaminated in a number of ways including: 

0 Contacting vapors, gases, mists, or particulates in the 
air. 

0 Being splashed by materials while sampling or opening 
containers. 

e Walking through puddles or liquids or on contaminated 
soil. 

0 Using contaminated instruments or equipment. 

Protective clothing and respirators help prevent the wearer from 
becoming contaminated or inhaling contaminants; while good work 
practices help reduce contamination on protective clothing, 
instruments and equipment. 

Even with these safeguards, contamination may occur. Harmful 
materials can be transferred into clean areas, exposing unpro- 
tected personnel. Or in removing contaminated clothing, person- 
nel may contact contaminants on the clothing and/or inhale them. 
To prevent such occurrences, methods to reduce contamination, and 
decontamination procedures must be developed and implemented 
before anyone enters a site and must continue (modified when 
necessary) throughout site operations. 
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Decontamination consists of physically removing contaminants 
and/or changing their chemical nature to innocuous substances. 
How extensive decontamination must be depends on a number of 
factors, the most important being the type of contaminants 
involved. The more harmful the contaminant, the more extensive 
and thorough decontamination must be. Less harmful contaminants 
may require less decontamination. Combining decontamination, the 
correct method of doffing personnel protective equipment, and the 
use of site work zones minimizes cross contamination from pro- 
tective clothing to wearer, equipment to personnel, and one area 
to another. Only general guidance can be given on methods and 
techniques for decontamination. The exact procedure to use must 
be determined after evaluating a number of factors specific to 
the incident. 

0 Preliminary Concerns: 

Initial Planninq - The initial decontamination plan assumes 
all personnel and equipment leaving the Exclusion Zone (area 
of potential contamination) are grossly contaminated. A 
system is then set up to wash and rinse, at least once, all 
the personnel protective equipment worn. This is done in 
combination with a sequential doffing of equipment, starting 
at the first station with the most heavily contaminated item 
and progressing to the last station with the least contami- 
nated article. Each piece of clothing or operation requires 
a separate station. 

The spread of contaminants during the washing/doffing 
process is further reduced by separating each decontam- 
ination station by a minimum of 3 feet. Ideally, contami- 
nation should decrease as a person moves from one station to 
another farther along in the line. 

While planning site operations, methods should be developed 
to prevent the contamination of people and equipment. For 
example, using remote sampling techniques, not opening 
containers by hand, bagging monitoring instruments, using 
drum grapplers, watering down dusty areas, and not walking 
through areas of obvious contamination would reduce the 
probability of becoming contaminated and require a less 
elaborate decontamination procedure. 

The initial decontamination plan is based on a worst case 
situation (if no information is available about the in- 
cident). Specific conditions at the sites are then eval- 
uated, including: 
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- Type of contaminant - The amount of contamination - Levels of protection required - 
The initial system is modified, eliminating unnecessary 
stations or otherwise adapting it to site conditions. For 
instance, the initial plan might require a complete wash and 
rinse of chemical protective garments. If disposable 
garments are worn, the wash/rinse step could be omitted. 
Wearing disposable boot covers and gloves could eliminate 
washing and rinsing both gloves and disposable boots and 
reduce the number of stations needed. 

Type of protective clothing worn 

Contamination Reduction Corridor (CRC) Figure 6.3 - The CRC 
controls access into and out of the Exclusion Zone and 
confines personnel decontamination activities to a limited 
area. The size of the corridor depends on the number of 
stations in the decontamination procedure, overall dimen- 
sions or work control zones, and amount of space available 
at the site. A corridor of 75 feet by 15 feet should be 
adequate for full decontamination. Whenever possible, it 
should be a straight path. 

The CRC boundaries should be conspicuously marked, with 
entry and exit restricted. The far end is the hotline - the 
boundary between the Exclusion Zone and the Contamination 
Reduction Zone. Personnel exiting the Exclusion Zone must 
go through the CRC. Anyone in the CRC should be wearing the 
Level of Protection designated for the decontamination crew. 
Another corridor may be required for the entrance and exit 
of heavy equipment needing decontamination. Within the CRC, 
distinct areas are set aside for decontamination of person- 
nel, portable field equipment, removed clothing, etc. These 
areas should be marked and personnel restricted to those 
wearing the appropriate Level of Protection. All activities 
within the corridor are confined to decontamination. 

Personnel protective clothing, respirators, monitoring 
equipment, sampling supplies, etc. are all maintained 
outside of the CRC. Personnel don their protective equip- 
ment away from the CRC and enter the Exclusion Zone through 
a separate access control point at the hotline. 
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0 Extent of Decontamination Required 

Modifications of the Initial Plan - The original decontamin- 
ation plan must be adapted to specific conditions found at 
incidents. These conditions may require more or less 
personnel decontamination than planned, depending on a 
number of factors. 

T m e  of contaminant - The extent of personnel decontam- 
ination depends on the effects the contaminants have on 
the body. Contaminants do not exhibit the same degree 
of toxicity (or other hazard). The more toxic a 
substance is the more extensive or thorough decontami- 
nation must be. Whenever it is known of suspected that 
personnel can become contaminated with highly toxic or 
skin destructive substances, a full decontamination 
procedure should be followed. If less hazardous 
materials are involved,. the procedure can be down- 
graded. 

Amount of Contamination - The amount of contamination 
on protective clothing is usually determined visually. 
If it is badly contaminated, a thorough decontamination 
is generally required. Gross material remaining on the 
protective clothing for any extended period of time may 
degrade or permeate it. This likelihood increases with 
higher air concentrations and greater amounts of liquid 
contamination. Gross contamination also increases the 
probability of personnel contact. Swipe tests may help 
determine the type and quantity of surface contami- 
nants. 

Level of Protection - The Level of Protection and 
specific pieces of clothing worn determine on a prelim- 
inary basis the layout of the decontamination line. 
Each Level of Protection incorporates different prob- 
lems in decontamination and doffing of the equipment. 
For example: decontamination of the harness straps and 
backpack assembly of the self contained breathing 
apparatus is difficult. A butyl rubber apron worn over 
the harness makes decontamination easier. Clothing 
variations and different Levels of Protection may 
require adding or deleting stations in the original 
decontamination procedure. 
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Work Function - the work each person does determines 
the potential for contact with hazardous materials. In 
turn, this dictates the layout of the decontamination 
line. Observers, photographers, operators of air 
samplers, or others in the Exclusion Zone performing 
tasks that will not bring them in contact with contam- 
inants may not need, for example, to have their gar- 
ments washed and rinsed. Others in the Exclusion Zone 
with a potential for direct contact with the hazardous 
material will require more thorough decontamination. 
Different decontamination lines could be set up for 
different job functions, or certain stations in a line 
could be omitted for personnel performing certain 
tasks. 

Location of Contamination - Contamination on the upper 
areas of protective clothing poses a greater risk to 
the worker because volatile compounds may generate a 
hazardous breathing concentration both for the worker 
and for the decontamination personnel. There is also 
an increased probability of contact with skin when 
doffing the upper part of clothing. 

Reason for Leavina Site - The reason for leaving the 
Exclusion Zone also determines the need and extent of 
decontamination. A worker leaving the Exclusion Zone 
to pick up or drop off tools or instruments and immed- 
iately returning may not require decontamination. A 
worker leaving to get a new air cylinder or change a 
respirator or canisters, however, may require some 
degree of decontamination. Individual departing the 
CRC for a break, lunch, end of day, etc., must be thor- 
oughly decontaminated. 

Effectiveness of Decontamination - There is no method to 
immediately determine how effective decontamination is in 
removing contaminants. Discolorations, stains, corrosive 
effects, and substances adhering to objects may indicate 
contaminants have not been removed. However, observable 
effects only indicate surface contamination and not permea- 
tion (absorption) into clothing. Also many contaminants are 
not easily observed. 

A method for determining effectiveness of surface decon- 
tamination is swipe testing. Cloth or paper patches - 
swipes - are wiped over predetermined surfaces of the 
suspect object and analyzed in a laboratory. Both the inner 
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and outer surfaces of protective clothing should be swipe 
tested. Positive indications of both sets of swipes would 
indicate surface contamination has not been removed and 
substances have penetrated or permeated through the garment. 
Swipe tests can also be done on skin or inside clothing. 
Permeation of protective garments requires laboratory 
analysis of a piece of the material. Both swipe and perme- 
ation testing provide after the fact information. Along 
with visual observations, results of these can help evaluate 
the effectiveness of decontamination. 

Eauipment - Decontamination equipment, materials, and 
supplies are generally selected on availability. Other 
considerations are ease of equipment decontamination or 
disposability. Most equipment and supplies can be easily 
procured. For example, soft bristle scrub brushes or long 
handle brushes are used to remove contaminants. Watering 
buckets or garden sprayers are used for rinsing. Large 
galvanized wash tubs or stock tanks can hold wash and rinse 
solutions. Children's wading pools can also be used. Large 
plastic garbage cans or other similar containers lined with 
plastic bags store contaminated clothing and equipment. 
Contaminated liquids can be stored temporarily in metal or 
plastic cans of drums. Other gear includes paper or cloth 
towels for drying protective clothing and equipment. 

Decontamination Solution - Personnel protective equipment, 
sampling tools, and other equipment are usually decontami- 
nated by scrubbing with detergent water using a soft bristle 
brush followed by rinsing with copious amounts of water. 
While this process may not be fully effective in removing 
some contaminants (or in a few cases, contaminants may react 
with water), it is a relatively safe option compared with 
using a chemical decontamination solution. This requires 
that the contaminant be identified. A decon chemical is 
then needed that will change the contaminant into a less 
harmful substance. Especially troublesome are unknown 
substances or mixtures from a variety of known or unknown 
substances. The appropriate decontamination solution must 
be selected in consultation with an experienced chemist. 

Establishment of Procedures - Once decontamination proce- 
dures have been established, all personnel requiring decon- 
tamination must be given precise instructions (and practice, 
if necessary). Compliance must be frequently checked. The 
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time it takes for decontamination must be ascertained. 
Personnel wearing SCBA's m,must leave their work area with 
sufficient air to walk to CRC and go through decontami- 
nation. 

0 Decontamination During Medical Emergencies 

Basic Considerations - Part of overall planning for incident 
response is managing medical emergencies. The plan should 
provide for: 

- Some response team members fully trained in first aid 
and CPR. 

- Arrangements with the nearest medical facility for 
transportation and treatment of injured, and for 
treatment of personnel suffering from exposure to 
chemicals. 

- Consultation services with a toxicologist. 

- Emergency eye washes, showers, and/or wash solutions. 

First aid kits, blankets, stretcher, and resuscitator. 

In addition, the plan should have established methods for 
decontaminating personnel with medical problems and 
injuries. There is the possibility that the decontamination 
may aggravate or cause more serious health effects. If 
prompt life saving first aid and/or medical treatment is 
required, decontamination procedures should be omitted. 
Whenever possible, response personnel should accompany 
contaminated victims to the medical facility to advise on 
matters involving decontamination. 

Phvsical Injurv - Physical injuries can range from a sprained 
ankle to a compound fracture, from a minor cut to massive 
bleeding. Depending on the seriousness of the injury, 
treatment may be given at the site by trained response 
personnel. For more serious injuries, additional assistance 
may be required at the site or the victim may have to be 
treated at a medical facility. 

Life saving care should be instituted immediately without 
considering decontamination. The outside garment can be 
removed (depending on the weather) if they do not cause 
delays, interfere with the treatment, or aggravate the 

D -  
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problem. Respiratory masks and backpack assemblies must 
always be removed. Fully encapsulating suits or chemical 
resistant clothing can be cut away. If the outer contami- 
nated garments cannot be safely removed, the individual 
should be wrapped in plastic, rubber, or blankets to help 
prevent contaminating the inside of the ambulances and/or 
medical personnel. Outside garments are then removed at the, 
medical facility. No attempt should be made to wash or 
rinse the victim. One exception would be if it is known 
that the individual has been contaminated with an extremely 
toxic or corrosive material which could also cause severe 
injury or loss of life. For minor medical problems or 
injuries, the normal decontamination procedure should be 
followed. 

Heat Stress - Heat related illness range from fatigue to 
heat stroke, the most serious. Heat stroke requires prompt 
treatment to prevent irreversible damage or death. Pro- 
tective clothing may have to be cut off. Less serious forms 
of heat stress require prompt attention or they may lead to 
a heat stroke. Unless the victim is obviously contaminated, 
decontamination should be omitted and minimized and treat- 
ment begun immediately. 

Chemical ExDosure - Exposure to chemicals can be divided 
into two categories: 

- Injuries from direct contact, such as acid burns or 
inhalation of toxic chemicals. 

- Potential injury due to gross contamination on clothing 
or equipment. 

For the contaminant inhaled, treatment can only be by 
qualified physicians. IF the contaminant is on the skin or 
in the eyes, immediate measures must be taken to counteract 
the substance's effect. First aid treatment usually is 
flooding the affected area with water; however, for a few 
chemicals, water may cause more severe problems. 

When protective clothing is grossly contaminated, contami- 
nants may be transferred to treatment personnel; or the 
wearer and cause injuries. Unless severe medical problems 
have occurred simultaneously with splashes, the protective 
clothing should be washed off as rapidly as possible and 
carefully removed. 
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0 Protection for Decontamination Workers 

The Level of Protection worn by decontamination workers 
is determined by: 

- Expected or visible contamination on workers. 

- Type of contaminant and associated respiratory and skin 
hazards. 

- Total vapor/gas concentrations in the CRC. 

- Particulates and specific inorganic or organic vapors 
in the CRC. 

- Results of swipe tests. 

- The presence (or suspected presence) of highly toxic or 
skin destructive materials. 

Level C Use - Level C includes a full face, canister type 
air purifying respirator, hard hat with face shield (if 
splash is a problem), chemical resistant boots and gloves, 
and protective clothing. The body covering recommended is 
chemical resistant overalls with an apron, or chemical 
resistant coveralls and jacket. 

A face shield is recommended to protect against splashes 
because respirators alone may not provide this protection. 
The respirator should have a canister approved for filtering 
any specific known contaminants such as ammonia, organic 
vapors, acid gases, and particulates. 

Level B Use - In situations where site workers may be 
contaminated with unknowns, highly volatile liquids, or 
highly toxic materials, decontamination workers should wear 
Level B protections. 

Level B protection includes SCBA, hard hat with face shield, 
chemical resistant gloves, and protective covering. The 
clothing suggested is chemical resistant overalls, jacket, 
and a rubber apron. The rubber apron protects the SCBA 
harness assembly and regulator from becoming contaminated. 

e 
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Decontamination of Equipment 

Insofar as possible, measures should be taken to prevent 
contamination of sampling and monitoring equipment. Samp- 
ling devices become contaminated, but monitoring instru- 
ments, unless they are splashed, usually do not. Once 
contaminated, instruments are difficult to clean without 
damaging them. any delicate instrument which cannot be 
decontaminated easily should be protected while it is being 
used. It should be bagged, and the bag taped and secured 
around the instrument. Openings are made in the bag for 
sample intake. 

6.5.12 Asbestos Monitorha and Protection 

When it is suspected or known that asbestos is present, an asbes- 
tos monitoring, protection, and record keeping program shall be 
initiated as per regulations cited in 29 CFR 1910.1001. The 
eight hour time weighted average airborne concentrations of 
asbestos fibers, to which employees may be exposed without 
respiratory protection shall not exceed 2.0 fibers, longer than 5 
micrometers, per cubic centimeter (or ml) of air as determined by 
the membrane filter method at 400-450X magnification (4mm objec- 
tive) with phase contrast illumination. 0 
Drilling in Pits 2, 4, and 6 will require respiratory protection 
and monitoring for asbestos fibers. 

6.5.13 Noise 

TLV's for workers shall be limited to those specified by the DOE 
Prescribed Standard AF 161-35. Noise suppression devices shall 
be used where appropriate and the use of hearing protective 
devices'shall be mandatory for levels above the TLV or 85 db 
A-scale for an 8-hour day, and encouraged for levels below the 
TLV. All other guidance in IIThreshold Limit Values and Bio- 
logical Exposure Indexes for 1985-86," ACGIH, related to noise 
exposure shall be followed. 

6.6 Environmental Protection Plan 

Using the procedures specified in Section 2.12, IIContinuous Air 
Sampling for Radioactive Particulates, and Section 2.13, IIWork 
Area Air Quality Investigationm1 air samples will be collected and 
analyzed for radioactive and chemical constituents. 

e 
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Additional air monitoring, as well as ground and surface water, 
soil, sediment and biota sampling will be provided by Westing- 
house's routine Environmental Monitoring Program. These data 
should provide the documentation of all discharges of radioactive 
and chemical contaminants to the surrounding area, DOE Order 
5480.1A IIEnvironmental Protection Safety and Health Protection 
Program for DOE Operations (Attachment G). 

To verify that site control procedures are preventing the spread 
of contamination, a monitoring and sampling program shall be 
implemented by the Site Health and Safety Officer. Environmental 
monitoring will be required during periods of all major activi- 
ties at the Fernald site, particularly intensive activities. A 
monitoring plan shall be developed for each activity designating 
sampling stations, types and quantities of samples required and 
types of analyses required. The information acquired from these 
samples will be used to: 

1. Estimate the maximum potential chemical and radiation 
exposure to the public resulting from remedial action 
at the Fernald site. 

2. Ascertain whether the regulatory requirements of the 
DOE and appropriate agencies have been met. 

3. Evaluate dispersion controls. 

4. Determine the environmental impact of remedial action 
activities. 

6.7 HAZARD CONTROL AND MONITORING 

6.7.1 General Precautions 

Personnel working at sites involving chemical and radiological 
substances may encounter conditions that are unsafe or potential- 
ly unsafe. In addition to the danger due to the physical, 
chemical, and toxicological properties of the material(s) pre- 
sent, other types of hazards - electricity, water, heavy equip- 
ment, falling objects, loss of balance, or tripping for example, 
can have an adverse effect on the health and safety of personnel. 
The following sections describe the requirements will be imple- 
mented to minimize these potential adverse effects. 

e 
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6.7.2 Buddy Svstem 

For all on-site activities, the buddy system will be implemented 
to ensure safety of personnel. Workers will be required to 
perform all characterization activities with another individual. 
At no time will workers be permitted to wander the site alone. 

6.7.3 Ecmipment Saf etv 

Life lines and safety belts shall-be constructed and tested in 
accordance with ANSI AN10.14 for use at all times by personnel 
engaged in securing or shifting thrustouts, inspecting or working 
on overhead machines, supporting scaffolds or other high rigging. 
For scaffolding, they shall be provided for and used by all 
workmen exposed to the hazard of falling more than 10 feet to the 
surface below. All open side floors or platforms greater than 4 
ft shall also require fall protection. 

The use of ladders shall be in accordance with OSHA 1910.25 and 
1910.26. Use of scaffolding shall be in accordance with OSHA 
1910.28. 

Equipment shall be subject to inspection by Health 
personnel prior to being brought on-site to assure 
with DOE and OSHA requirements. Any equipment faili 
these requirements will not be permitted on-site. 

and Safety 
compliance 

.ng to meet 

6.7.4 Storase of Tools and Ecmipment 

WESTON and its subcontractors shall provide any facilities which 
may be required to store tools and equipment in order to maintain 
the site in a clean and orderly manner as would be indicated by 
good housekeeping standards. Contaminated and clean equipment 
tools shall be kept in segregated storage areas. The location of 
materials, tools, or equipment within the buildings in the 
Production Area at FMPC shall be subject to the approval of the 
Westinghouse Materials Project Engineer. No materials, tools, or 
equipment may be stored in such a manner as to interfere with 
flow of traffic and production activities, or that could possibly 
expose buildings, pipe lines, or process equipment to damage in 
the event of fire. 

e 
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6.7.5 Fire and Explosion Prevention 

WESTON and its subcontractors shall maintain a fire and explosion 
prevention and control effort appropriate for the needs at the 
site as determined in the initial site survey. Training shall be 
provided to employees on reactive materials. Fire extinguishers 
shall be provided and maintained and employees instructed in 
their use. Good housekeeping practices and proper storage of 
flammable and combustible materials, liquids shall be required. 
All class I and I1 flammable liquids, e.g., motor fuels, paint 
thinners, and solvents, shall be dispensed from approved and 
properly labeled safety containers. The Site Health and Safety 
Officer or his designated representative shall tour the work area 
at the end of each work day to ensure that no evidence of combus- 
tible debris remains. 

6.7.6 Safety Precautions Near Utility Lines 

While in use, the minimum distance of a crane or drilling rig to 
a power line shall be: 

0 10 feet from a 50 KV line. 
0 20 feet from a 345 KV line. 
0 34 feet from a 750 KV line. 

- 

In transit, with the boom on a derrick lowered, the closest 
approach to a power line shall be: 

0 4 feet to a 50 KV line. . 

0 10 feet to a 50-345 KV line. 
0 16 feet to a 345-750 KV line. 

Safety personnel from Westinghouse shall be consulted if drilling 
near buried lines is necessary. Utility clearance and written 
approval prior to drilling from Westinghouse Safety Personnel is 
required. 

6.7.7 Safety Precautions When Drillinq 

All drillers shall wear safety gl 
shoes and respiratory protection 
of 100 as determined by the SHSO. 
conducted in the Waste Storage 
area. 

.asses, hard.hats, and steel-toed 
with a maximum protection factor 

Subsurface exploration will be 
pits prior to drilling in that 
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6.7.8 Sanitation 

Toilet facilities shall be provided in accordance with 29 CFR 
1926.51. The location of these will be determined following the 
initial site survey. 

Potable water for drinking and for washing prior to eating shall 
be provided for all employees. 

6.7.9 Transport of Contaminated Material 

WESTON and its subcontractors shall comply with the applicable 
state or Federal regulations regarding the transportation of 
contaminated material. A site specific determination of the 
levels of toxicity and radioactivity associated with the contami- 
nated material shall be made. If the sum of all radionuclide 
concentrations do not exceed 2000 pCi/g, the material does not 
meet the Department of Transportation's definition of ttRadio- 
active Material," and can be transported accordingly. 

6.8 CONTINGENCY PLAN 

The waste characterization work could be impacted by events not 
related tot he work (external) and by the work itself (internal). 
Procedures and training shall be provided for both externally and 
internally initiated events. 

The nature of the waste characterization work is such that 
personnel injuries, fire, and/or an explosion could occur due to 
internal conditions. A fire or an explosion could result in 
either personnel injuries or an onsite/offsite release of radio- 
active materials or both. 

Thus, the emergency procedures must include provisions for 
medical transport and treatment and contamination surveys. 
Coordination with offsite agencies will be necessary and the 
contingency plan should include appropriate training and drills. 

In the event that an accident or some other incident occurs 
during the course of this project the SHSO (or other team member 
if the SHSO is not available) will execute the following notifi- 
cation and reporting sequence. 

a. Call Mr. Steve Wentzel, Westinghouse Emergency Pre- 

b. Call Mr. George Crawford, WESTON Corporate Health and 

0 

paredness (513) 738-6802. 

Safety Manager, (215) 692-3030. 
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c. Call Dr. Donald R. Phoenix, WESTON Project Director and 
Manager, (215) 692-3030 or (215) 524-1925. 

All accident/incident responds shall include the following 
information: 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

Name, organization, telephone number, and location of 
contractor. 

Name and title of the person(s) reporting. 

Date and time of accident/incident. 

Location of accident/incident, building number, faci- 
lity name. 

Summary of accident/incident giving pertinent details 
including type of operation ongoing at time of acci- 
dent. 

Suspected/known cause of accident/incident. 

Casualties (fatalities, disabling injuries). 

Details of any existing chemical hazard or contami- 
nation. 

Estimated property damage, if applicable. 

Nature of damage: effect on contract 

Action taken by contractor to ensure 
tY 

schedule. 

safety and securi- 

Other damage or injuries sustained (public or private). 

Information release will not be made to parties other than those 
listed above without approval of the Project Director. 

OSHA Form No. 101/OMB 44R1453, IfSupplementary Record of Occu- 
pational Injuries and Illnessesf1 will be completed by the SHSO or 
other team member as appropriate and submitted to the WESTON and 
Westinghouse Corporate Health and Safety Managers. A copy of 
this form is provided in Attachment H. 
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ATTACHMENT A 

DOE ORDER 5484.1A - ENVIRONMENTAL PROTECTION, 
SAFETY, AND HEALTH PROTECTION INFORMATION 

REPORTING REQUIREMENTS 
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US. Department of Energy 
Washington, D.C. 

-a ORDER 
DOE 5484.1A r. 

5-9-84 
S U B J E C T :  ENVIRONMENTAL PROTECTION, SAFETY, AND HEALTH PROTECTION 

INFORMATION REPORTING REQUIREMENTS 

1. 

2. 

3. 

4. 

PURPOSE. This order establishes requirements and procedures f o r  the reporting 
of information having environmental protection, safety, or health protection 
si g n i  f i cance for DOE operations. 

CANCELLATION.  DOE 5484.1 ENVIRONMENTAL PROTECT.ION, SAFETY, AND HEALTH 
PROTECTION INFORMATION REPORTING REQUIREMENTS, Of 2-24-81. 

SCOPE. The provisions of this order apply t o  a l l  DOE operations, including 
DOE contractor operations where, under the contractual arrangements for the 
work t o  be performed, the Department of Energy has established control over 
envi ronmental protection, safety, and health protection program content. 

REFERENCES.  

a. 

b. 

C. 

d. 

e. 

f .  

29 CFR 1904, Recording and Reporting Occupational Injuries and Illnesses, 
which provides the Occupational Safety and Health Administration ( O S H A )  
standards f o r  recording and  reporting of occupational injuries and i l l -  
nesses. 

29 CFR 1960, 10-21-80, Basic Program Elements for Federal Employee 
Occupational Safety and Health Programs, Subpart I ,  Recordkeeping a n d  
Reporting Requirements, which provides uniform occupational safety and  
health standards for recording a n d  reporting Federal employee occupational 
injuries and illnesses. 

49 CFR 173.401, General Requirements for Shipments and  Packag ings ,  w h i c h  
establishes the requi renents for transportation and packaging of radio- 
active materials. 

Executive Order 12196, Occupational Safety and Health Programs for 
Federal Employees, which establishes the requirement for Federal agencies 
t o  provide occupational safety and health programs for their  employees. 

Freedom of Infor ra t ion  Act, PL 90-23, which  establishes guidelines a n d  
procedures for the processing of requests made t o  the Department of 
Energy under the Act. 

I .  

: 

Privacy Act, P L  93-579, which establishes guidelines and  procedures 
f o r  implementing the Privacy Act of 1974 i n  the Department of Enerw. 

6A- 1 0 ISTR I BUT1 O N  : 
All Departmental Elements 
Federal Energy Regulatory Commission 

INITIATED B Y :  
Office of Operational Safety 
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0 9- 
h. 

i. 

k, 

1. 

m. 0 
n. 

0. 

P. 

DOE Procurement Regulat ion 9-50.704.2, which provides env i ronmnta l  
protect ion,  safety ,  and hea l th  p r o t e c t i o n  con t rac t  clauses. 

DOE 3790.1, OCCUPATIONAL SAFETY AND HEALTH PROGRAM FOR FEDERAL EMPLOYEES, 
o f  12-11-80, which establ ishes the  p o l i c y  f o r  t h e  i q l e m e n t a t i o n  and 
admin is t ra t ion  of the  occupational, safety,  and h e a l t h  program f o r  
Federal emp 1 oyees. 

DOE 5480.1A, ENVIRONMENTAL PROTECTION, SAFETY, AND HEALTH PROTECTION 
PROGRAM, of 8-13-81, which establ ishes t h e  environmental p ro tec t ion ,  
safety,  and hea l th  p r o t e c t i o n  program f o r  t h e  Department. 

DOE 5480.2, HAZARDOUS AND RADIOACTIVE MIXED WASTE MANAGEMENT, of 
12-23-82, which establ ishes hazardous waste management procedures 
f o r  f a c i l i t i e s  operated under a u t h o r i t y  o f  t he  Atomic Energy Act 
of 1954, as amended. 

DOE 5484.2, UNUSUAL OCCURRENCE REPORTING SYSTEM, o f  3-13-81, 
which establ ishes a system f o r  r e p o r t i n g  unusual occurrences havi ng 
p r o g r a m t  i c s i  gni f i cance. 

which establ ishes minimum p ro tec t i on  standards f o r  spec ia l  nuc lear  
mater ia ls .  

4cc ident / Inc ident  I n v e s t i g a t i o n  Manual, ERDA 76-20, which provides 
guidance f o r  conducting Department o f  Energy accident inves t iga t ions .  

American Nat ional  Standards I n s t i t u t e  Method o f  Recordi ng and Measuring 
Motor Vehic le  F l e e t  Accident Experience, 015.1, which provides a 
standard f o r m t  f o r  record ing  and measuring acc ident  experience f o r  
motor veh ic le  f leets.  

ERDA Guide t o  t h e  C l a s s i f i c a t i o n  o f  Occupational I n j u r i e s  and I l l nesses ,  
ERDA-7645-7, which provides guidance f o r  record ing  and r e p o r t i n g  occupa- 
t i o n a l  i n j u r i e s  and i l lnesses .  

E f f l uen t  In fo rmat ion  System (EIS) and Onsi te  Discharge In format ion System 
(ODIS) User 's Manual, October 1977, which provides i n s t r u c t i o n s  f o r  
r e p o r t i n g  r a d i o a c t i v i t y  released by Department o f  Energy fac i  1 i t i e s .  

DOE 5632.2, PHYSICAL PROTECTION OF SPECIAL  NUCLEAR MATERIALS, of 2-16-79 

5 .  DEFINITIONS,  

a. Annual Commited Dose Equivalent.  
s?ec i f ied  organs dur ing  a pe r iod  o f  one calendar year  which was the  r e s u l t  
of an uptake o f  a rad ionuc l ide  by a person occupat ional ly  exposed. 

The dose equiva lent  (rem) received by 

b. Monitored V i s i t o r .  Any non-employee, o ther  than a res ident  non-employee, 
v i s i t i n g  a f a c i l i t y  which i s  operated by t h e  DOE o r  a DOE cont rac tor  under 
circumstances r e q u i r i n g  t h a t  he be monitored f o r  r a d i a t i o n  exposure. 
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C. 

d. 

e. 

f. 

9- 

h. 

i. 

Confirmed Organ Burden. Deposi t ion o f  rad ioact ive m a t e r i a l  i n  lung, 
whole body, o r  s p e c i f i c  organs t h a t  has been confirmed i n  using bioassay 
( i n  -- v i v o )  o r  excreta analysis techniques. 
may requi re p o s i t i v e  r e s u l t s  f o r  a second sample before a "deposi t ion" 
i s  considered confirmed. 

For excreta samples, i t  

Contract ing O f f i ce r .  
contracts and make re1 ated determi n a t i  ons and f i ndi ngs. 

An o f f i c i a l  designated t o  enter  i n t o  o r  administer 

DOE Contractor. 
prov is ions o f  the Department o f  Energy Procurement Regulat ion 9-50.704-2 
or  other contractual  provis ions (e.g., cost-shared) where the DOE has 
e lected t o  enforce environmental protect ion,  sa fe ty ,  and heal th  p ro tec t i on  
regulat ions by s p e c i f i c  negot iated contract  requirements. 

Any DOE prime contractor  or  subcontractor subject t o  the 

DOE Si te.  

(1) A OOE-owned o r  - con t ro l l ed  t r a c t  used f o r  DOE operations: 

(a )  Containing one o r  more f a c i l i t i e s  (excluding t r a c t s  used 
p r i m a r i l y  f o r  substat ions and transmission towers, and s i m i l a r  
u t i  1 i t y  f a c i  1 i t i  es) , o r  

A t  which one or  more major DOE operations or program a c t i v i t i e s  
are being c a r r i e d  out. 

(b)  

A Department o f  Energy-control led s i t e  i s  one which i s  leased or 
otherwise made ava i l ab le  t o  t h e  Government under terms which a f f o r d  
t o  t he  Department o f  Energy r i g h t s  of access and con t ro l  substan- 
t i a l l y  equal t o  those which the Department o f  Energy would possess 
i f  it were the holder o f  t he  fee (or  per t i nen t  i n t e r e s t  t h e r e i n )  as 
agent o f  and on behal f  o f  the Government. 

( 2 )  

E f f  1 uent. 
f a c i l i t y  
cont ro15, 

Airborne and l i q u i d  wastes discharged f r o m  a DOE s i t e  or 
f o l l ow ing  such engineered waste treatment and a l l  e f f l uen t  

inc lud ing '  ons i te  r e t e n t i o n  and decay, as may be provided. 
This term does not include s o l i d  wastes, wastes f o r  shipment o f f s i t e ,  
wastes which are contained (e.g., underground nuclear t e s t  deb r i s )  or 
stored (e.g., i n  tanks) o r  wastes which are t o  remain ons i te  through 
treatment o r  disposal. 

Ef f luent  Monitorin%. Co l l ec t i on  and analysis of samples and other  
measurements f o r  the purpose o f  establ  i shi ng t he  type and concentrat ion 
o f  rad ioac t i ve  and nonradioactive p o l l u t a n t s  i n  l i q u i d s  and airborne 
discharges from DOE f a c i l i t i e s .  

Environmental Survei l lance. Sample c o l l e c t i o n  and analysis of 
environmental media, i.e., a i r ,  water, s o i l ,  foodstuf f ,  b io ta,  etc., f rom 
the  environs o f  DOE s i t e s  f o r  t he  purpose o f  assessing e f fec ts  of DOE 
operations a t  t h a t  s i t e  on the  l o c a l  environment. 
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j. 

k .  

1. 
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n. 

0. 

P. 

9. 

DOE 5484.1A 
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Field Organiza t ion .  A general term f o r  any off ic ia l ly  established 
Departmental cornponent- (excludes i n d i v i d u a l  d u t y  s ta t ions)  1 ocated 
outside the Washington, DC, metropolitan area. 

Headquarters Safety Program Official. For the DOE Federal Employees 
Occupational Safety and Healtn Program, th i s  of f ic ia l  is  the Director of 
Administration. For the DOE Contractor Employees Occupational Safety and 
Health Program, this  off ic ia l  i s  the Director, Office of Operational 
Safety . 
Investi a t i o n  

t ive  actions are needed i n  order t o  prevent a recurrence. 

(1) Board Investigations: 

A detailed, systematic search t o  uncover the "who, w h a t ,  * w ere, why, and hw" of occurrences and t o  determine w h a t  correc- 

( a )  Type A -- All members of the board are DOE employees. Used for 
investigation of f a t a l i t i e s  and other major occurrences where 
the appointing off ic ia l  determines t h a t  conflict  of interest  or 
sensitive issues may be involved. 

. 

( b )  Type 
both 
the 

( 2 )  Non-Board 
perf o rmed 

B -- The board may consist of a l l  contractor eqloyees o r  
DOE a n d  contractor employees, as ci rcumstances surrounding 
nvestigation permit. 

Investigations (Type C ) .  
for occurrences as specified i n  Chapter I 1  of tnis  Order. 

Type C investigations are 

Investigation Report. 
of the investigation. 

Notification. The actions taken t o  n o t i f y  cognizant DOE off ic ia ls  of an 
occurrence, and the subsequent actions taken a t  successive levels w i t h i n  
the DOE t o  n o t i f y  the Secretary of an occurrence. 

Occurrence. 
course of events i n  connection w i t h  any DOE o r  DOE-controlled operation 
i f  the deviation has environmental protection, safety, o r  h e a l t h  protec- 
t i o n  significance. 

Onsi t e  D i  scharge. 
treatment o r  di sposal systems, e.g., sewage lagoons, retention ponds, and 
cribs,  f o r  retention, set t l ing,  decay, or  storage onsite. 

A clear and concise written account of the results 

Any deviation from the planned o r  expected behavior or  

A i  rborne and 1 i qui d wastes d i  scharged t o  onsi t e  

Positive Exposure. 
greater t h a n  the establ i shed m i  n i m u m  sensit ivity of the moni tori  ng devi ce 
o r  the measuring technique employed. 

Any recorded exposure, corrected f o r  background, 
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r. Rad ia t i on  Records L ib ra ry .  
s t a t i s t i c a l  sumnaries o f  occupat ional  r a d i a t i o n  exposure i n f o r m a t i o n  f o r  

The DOE c e n t r a l i z e d  data base which maintains 

i n d i v i d u a l s  monitored w h i l e  engaged i n  a c t i v i t i e s  associated w i t h  t h e  DOE 
or DOE c o n t r a c t o r  operations. I n d i v i d u a l  l e g a l  occupat ional  exposure 
records are maintained by DOE s i t e s .  The records l i b r a r y  i nc ludes  
summary data submit ted f o r  t h e  Atomic Energy Comnission and t h e  Energy 
Research and Development Admin i s t ra t i on  a c t i v i t i e s .  

s. Recorded Exposure. That number ( c o r r e c t e d  f o r  background), zero (o r  
minimal, n e g l i g i b l e )  and above, which i s  recorded as rep resen t ing  an 
i n d i v i d u a l ' s  dose from i o n i z i n g  r a d i a t i o n  o r  i n t e r n a l l y  deposi ted r a d i o -  
a c t i v e  m a t e r i a l s  determined i n  accordance w i t h  es tab l i shed  h e a l t h  phys ics 
p r i n c i p l e s  and Order DOE 5480.1A, Chapter X I ,  requirements. 

t. Monitored Worker. Any employee who works w i t h  i o n i z i n g  r a d i a t i o n  or 
r a d i o a c t i v e  m a t e r i a l  - and who i s  moni tored f o r  compliance u i t h  r a d i a t i o n  
p r o t e c t i o n  standards. 

u. Resident Non-Employee. 
con t rac to r ,  b u t  who r o u t i n e l y  v i s i t s  t h e  s i t e  t o  prov ide support a c t i v i -  
t i e s ,  i.e., telephone company personnel, r e a c t o r  outage personnel, 
long-term experimenters ( o r  users) ,  vending machine personnel, etc. 
i n d i v i d u a l s  are considered v i s i t o r s  f o r  r a d i a t i o n  mon i to r i ng  purposes. 

An i n d i v i d u a l  - n o t  enployed by t h e  DOE or DOE 

These 

v. Substant ia l .  C l e a r l y  ou ts ide  normal ly  accepted or experienced bounds. 

w. Terminated Employee. 
c o n t r a c t o r  who term1 nates h i s  employment; an i n d i  v i  dual who t r a n s f e r s  t o  
another DOE or c o n t r a c t o r  f a c i l i t y  or o f f i c e ;  an i n d i v i d u a l  who begins a 
leave o f  absence o f  g rea te r  t han  12 months' du ra t i on ;  a l l  enployees of 
con t rac to rs  whose con t rac ts  wi th t h e  DOE are  terminated. 

An i n d i v i d u a l  errployed by t h e  DOE or a DOE 

x. Trained I n v e s t i g a t o r .  
I n v e s t i g a t i o n  Workshop and who mainta ins a c t i v e  c e r t i f i c a t i o n  i n  accord- 
ance w i t h  p resc r ibed  c r i  t e r i  a. 

An i n d i v i d u a l  who has c o w l e t e d  t h e  DOE Accident 

y. Variance. A shor t - term re lease f rom a requirement o f  t h i s  Order. 

6. POLICY AND OBJECTIVES. 

a. I t  i s  t h e  p o l i c y  o f  t h e  DOE t h a t  t i m e l y  n o t i f i c a t i o n  o f  occurrences 
i n v o l v i n g  DOE and DOE c o n t r a c t o r  operat ions be made t o  responsib le  
a u t h o r i t y ;  t h a t  a l l  occurrences be i nves t i ga ted ;  t h a t  repo r t s  be .submit ted 
t o  responsib le  DOE o f f i c i a l s ;  t h a t  management take  responsive a c t i o n ;  and 
t h a t  t h e r e  be consistency i n  t h e  t reatment o f  such occurrences. 

6A-5 
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0 'b. The o b j e c t i v e s  of t h e  i .nformat ion r e p o r t i n g  system are: 

(1) To i n v e s t i g a t e  and eva lua te  occurrences. t o  determine t h e i r  causes 
and t h e  a p p r o p r i a t e  measures t o  prevent recurrences and inprove the. 
safety  o f  t h e  DOE and DOE c o n t r a c t o r  operat ions.  

( 2 )  To o b t a i n  e a r l y ,  complete, and f a c t u a l  in fo rmat ion  on occurrences as 
a bas is  fo r :  ( a )  r e p o r t s  t o  t h e  Secretary,  Congress, and o t h e r  
Federal agencies; and ( b )  where appropr ia te,  i n f o r m i n g  t h e  pub l ic .  

( 3 )  To assess t h e  i n p a c t  and c o s t  o f  unplanned occurrences. 

(4 )  

(5) 

To assure t h e  ga ther ing  o f  adequate i n f o r m a t i o n  on which t o  base 
mana g e w n t  a c t  i on. 

To e s t a b l i s h  a procedure f o r  t h e  deve lopmnt  and r e p o r t i n g  of 
occupat ional  r a d i a t i o n  exposure i n f o r m a t i o n  t o  t h e  Rad ia t ion  Records 
L i b r a r y  t h a t  w i l l  be o f  ass is tance t o  t h e  DOE i n  determin ing t h a t  
r a d i a t i o n  doses t o  i n d i v i d u a l s  a r e  mainta ined a t  t h e  lowest l e v e l s  
t e c h n i c a l l y  and economical ly p rac t icab le .  

To monitor,  evaluate,  and r e p o r t  o n s i t e  discharges, l i q u i d  and 
a i  rborne e f f  l u e n t s  , and env i  ronmental c o n d i t i o n s  i n t h e  v i  c i  n i  t y  o f  
DOE s i t e s  t o  assess t h e  l e v e l s  o f  r a d i o a c t i v e  and nonrad ioac t ive  
p o l l u t a n t s  and t h e i r  impact on t h e  p u b l i c  and t h e  environment. 

To prov ide  Federal  employee occupat ional  s a f e t y  and h e a l t h  
i n f o r m a t i o n  under 29 CFR 1960 as r e q u i r e d  by t h e  D i r e c t o r  of  
Admi n i  s t r a t i  on. 

( 6 )  

( 7 )  e 
(8)  To prov ide  a bas is  f o r  t h e  irrprovement o f  codes, guides, and 

standards used i n  t h e  DOE and DOE- c o n t r a c t o r  operat ions.  

7.. RESPONSIBILITIES AND AUTHORITIES. 

3. Ass is tan t  Secretary f o r  P o l i c y ,  Safety,  and Environment: For  occurrences 
i n v o l v i n g  DOE c o n t r a c t o r  errployees and/or DOE c o n t r a c t o r  operat ions:  

(1) Determines t h e  need f o r  and es tab l i shes  t h e  scope o f  Headquarters 
i n v e s t i  g a t i  ons o f  opera t iona l  occurrences and, i f  needed, appoi n t s  
Headquarters i n v e s t i g a t i o n  boards. 

Accepts Headquarters i n v e s t i g a t i o n  boards ' repor ts .  ( 2 )  

b. The D i r e c t o r ,  O f f i c e  o f  Operat ional  Safety:  

, (1) Oevelops p o l i c i e s ,  procedures, standards, and gu ide l ines  f o r  
n o t i f i c a t i o n ,  i n v e s t i g a t i o n ,  and r e p o r t i n g  of occurrences i n  t h e  
Department o f  Energy and Department o f  Energy c o n t r a c t o r  operat ions.  

I 
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( 2 )  Establ ishes DOE'S i n fo rma t ion  system requirements and procedures f o r  
t h e  c o l l e c t i o n  and comp i la t i on  o f  data and repo r t s  r e l a t e d  t o  occur- 
rences and o t h e r  i n f o r m t i o n  o f  environmental p r o t e c t i o n ,  sa fe ty ,  and 
hea 1 t h  p r o t e c t  i on s i  gni f i cance. 

(3) Mainta ins,  consol idates,  and summarizes i n fo rma t ion  regard ing 
occurrences i n  t h e  .DOE and DOE c o n t r a c t o r  operat ions i n  o rde r  
to :  

( a )  Provide bas ic  s a f e t y  s t a t i s t i c s  used i n  e v a l u a t i n g  safety  
program performance. 

( b )  Provide s a f e t y  in format ion t o  t h e  Secretary,  t he  Congress, 
DOE of f ices,  DOE con t rac to rs ,  o the r  Federal agencies, and t h e  
pub l i c .  

( c )  Provide a bas is  f o r  i d e n t i f y i n g  needed inprovements i n  safety  
codes, standards, and regu la t i ons .  

( 4 )  Conducts and coordinates a l l  a c t i v i t i e s  associated w i t h  ope ra t i on  
and maintenance o f  t h e  DOE Rad ia t i on  Records L i b r a r y ,  assur ing 
t h a t :  

( a )  Rad ia t i on  exposure data are submi t ted t o  t h e  Records L i b r a r y .  

( b )  Annual employee l o c a t o r  f i l e  i n f o r m a t i o n  i s  submit ted t o  
t h e  Records L ib ra ry .  

( c )  

( d )  

Prescr ibes requirements for c e r t i f i c a t i o n  o f  t r a i n e d  acc ident  
i nves t i gat ors . 
Develops and maintains a cadre of DOE t r a i n e d  accident i n v e s t i g a t o r s  
who a re  a v a i l a b l e  t o  p a r t i c i p a t e  as members of Headquarters and 
f i e l  d i nvest i gat i on boards . 

For occurrences i n v o l v i n g  DOE c o n t r a c t o r  employees or DOE c o n t r a c t o r  
operat ions:  

(7) 

Annual monitored v i s i t o r s  l o c a t o r  f i l e  i n fo rma t ion  i s  submit ted 
t o  t h e  Records L ib ra ry .  

Requests f o r  exposure i n f o r m a t i o n  from t h e  Records L i b r a r y  i s  
processed. 

(5) 

(6) 

Recomnends t o  PE-1, Headquarters or f i e l d  i n v e s t i g a t i o n s  (when not 
o therwise requ i red  by t h i s  Order)  f o r  operat ional  occurrences vJhi ch 
have a s i g n i f i c a n t  impact on DOE programs. 

Recommends mehers  f o r  Headquarters i n v e s t i g a t i o n  boards t o  P E - 1 .  (8) 
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(9)  Reviews Headquarters and f i e l d  i n v e s t i g a t i o n  board repor ts  t o :  

Determine whether t h e  i nves t i ga t i ons  and the  repor ts  meet 
DOE standards f o r  thoroughness, o b j e c t i v i t y ,  and independence. 

(a) 

(b) Assure pronrpt i d e n t i f i c a t i o n  and co r rec t i on  of i n j u r y  and 
proper ty  damage causes. 

( c )  Assure appropr ia te d i s t r i b u t i o n  of the  repor ts  i n  those 
instances where the lessons learned are p o t e n t i a l l y  appl icable 
t o  o ther  DOE and DOE cont rac tor  s i tes .  

(d) 

Recomnends t o  PE-1  the acceptance o f  the  repor ts  of Headquarters 
i n v e s t i g a t i o n  boards and the necessary co r rec t i ve  act ions based on 
the  boards ' repo r t s  and other  appropr ia te considerations. 

I d e n t i f y  areas where research or development work i s  needed f o r  
safety  evaluat ion or cont ro l  purposes. 

(10) 

(11) Accepts f i e l d  i n v e s t i g a t i o n  repor ts  and, i f  appropr iate,  recomnends 

(12) C i r cu la tes  i nves t i ga t i on  repor ts  f o r  review by appropr iate 

t o  heads o f  f i e l d  organizat ions add i t i ona l  c o r r e c t i v e  actions. 

Headquarters d i  v i  s i  ons and o f f i ces  when the  r e c o m n d a t i  ons f o r  
co r rec t i ve  act ions i nvo l ve  or may a f f e c t  a c t i v i t i e s  under t h e i r  
j u  t i s d i  c t  i on. 

(13) Approves variances from t h i s  Order. 0 
(14) 

(15) 

Establ ishes and i n t e r p r e t s  DOE envi ronmental surve i  1 lance and 
e f f l u e n t  moni t o r i  ng and r e p o r t i  ng requi  rements. 

Reviews and approves f i e l d  organizat ion r e c o m n d a t i o n s  as t o  which 
s i t e s  need no t  perform rou t i ne  e f f l u e n t  or environmental moni tor ing 
and report ing.  This approval au tho r i t y  does not extend t o  moni tor ing 
and r e p o r t i n g  requ i red  by Federal, s ta te,  and l o c a l  laws, regulat ions,  
and permits. 

c. D i rec to r  o f  Administrat ion:  For occurrences w i t h i n  the  DOE Federal 
h p  loyees Occupational Safety and Heal th  Program: 

( 3 )  

- 0  

Determines the  need f o r  and establ ishes the  scope of Headquarters 
i nvest i  ga t i  ons o f  occurrences and, i f  needed, appoi n ts  Headquarters 
i n v e s t i  gat ion boards. 

Accepts Headquarters and f i e l d  i n v e s t i g a t i o n  repor ts  and, if 
appropr iate,  recommends add i t i ona l  c o r r e c t i v e  actions. 

D i rec ts  co r rec t i ve  act ions based on Headquarters i nves t i ga t i on  
boards' recomnendations. 

a 
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( 4 )  Approves variances from t h i s  Order. 

d. The D i r e c t o r ,  O f f i c e  o f  Nuclear Safety:  

(1) N o t i f i e s  t h e  Deputy Ass i s tan t  Secretary  for  Environment, Safety ,  and 
Heal th  and o t h e r  Federal  agencies, as appropr iate,  o f  s i g n i f i c a n t  

nuc lea r  reac to rs  and nuc lear  f a c i l i t i e s .  
* occurrences i n  DOE or DOE c o n t r a c t o r  operat ions p e r t a i n i n g  t o  

( 2 )  Reviews Headquarters and f i e l d  i n v e s t i  g a t i  on board repo r t s  of 
occurrences i n c o n t r a c t o r  operat ions p e r t a i  n i  ng t o  reac to rs  and 
nuc lear  f a c i l i t i e s  t o :  

( a )  Determi ne whether t h e  i n v e s t i g a t i o n s  and t h e  repo r t s  p rov ide  
an o b j e c t i v e  and thorough review w i t h  app rop r ia te  r e c o m n d e d  
a c t  i ons . 

( b )  Assure prompt and c o r r e c t  i d e n t i f i c a t i o n  and c o r r e c t i o n  of  
i n j u r y  and p roper t y  damage causes. 

(3 )  Provides management and coo rd ina t i on  o f  Departmental responses t o  
nuc lear  acc idents  and i nc i  dents. 

(4 )  Coordi nates ASPE i n t e r e s t s  i n  t h e  Headquarters Emergency Operations 
Cent e r. 

( 5 )  Provides ASP€ rep resen ta t i on  on t h e  Emergency Act ion Coordi n a t i o n  
team. 

e. D i  r e c t o r ,  Emergency A c t i  on and Coord inat ion Team (EACT) : 

(1 )  Informs Headquarters and f i e l d  organizat ions,  as appropr ia te,  of 
s i g n i f i c a n t  occurrences i n  DOE and DOE c o n t r a c t o r  operat ions.  

f. Inspector  General : 

(1) Reviews and recomnends p o l i c i e s  and standards f o r  n o t i f i c a t i o n ,  
i n v e s t i g a t i o n ,  and r e p o r t i n g  o f  occurrences, i n  t h e  DOE and DOE 
c o n t r a c t o r  o p e r a t i  ons. 

( 2 )  Conducts i n v e s t i g a t i o n s  as r e q u i r e d  by t h e  Secretary.  

g. Heads of O f f  i ces and D i  v i  s i  ons, Headquarters : 

(1) Review r e p o r t s  of occurrences f o r  operat ions f o r  which they are 
cognizant i n  order  t o  determine i f  any p o l i c i e s  or procedures for 
which they are responsib le  need rev i s ion .  
qua r te rs  o f f i c i a l s  having c o n t r a c t o r  organizat ions d i r e c t l y  under 
t h e i r  j u r i s d i c t i o n  w i l l  assume t h e  same r e s p o n s i b i l i t i e s  as heads of 

Those responsib le  Head- 

0 
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f i e l d  o rgan iza t ions  i n  paragraph 7h. The Deputy A s s i s t a n t  Secretary 
f o r  Naval Reactors s h a l l  assume, f o r  Naval Reactors '  a c t i v i t i e s ,  t h e  
same r e s p o n s i b i l i t i e s  as heads o f  f i e l d  organizat ions.  

i)i r e c t  and assure s a t i s f a c t o r y  complet ion of c o r r e c t i v e  a c t i o n s  
a p p l i c a b l e  t o  t h e i r  programs based on Headquarters i n v e s t i g a t i o n  
boards I recommendations. 

Not i f y ,  w i t h i n  21 hours a f t e r  r e c e i p t  of exposure in format ion,  any 
DOE employee i n  t h e i r  o r g a n i z a t i o n  o f  any r a d i a t i o n  exposure rece ived 
which exceeds t h e  dose equ iva len t  standards s p e c i f i e d  i n  Order DOE 
5480.1, Chapter X I .  

Request, for employees i n  t h e i r  o rgan iza t ion  v i s i t i n g  f a c i l i t i e s  not  
operated by t h e  DOE or DOE c o n t r a c t o r s  where exposure t o  r a d i a t i o n  
i s  poss ib le ,  t h a t  any r e s u l t a n t  exposure i n f o r m a t i o n  a long w i t h  t h e  
i n d i v i d u a l ' s  name, s o c i a l  s e c u r i t y  number, and da te  o f  o i r t h  be sent 
t o  t h e  DOE Headquarters, A t t e n t i o n :  D i r e c t o r ,  O f f i c e  o f  Operat ional  
Safety. 

h. Heads o f  F i e l d  Organizat ions and Other Cont rac t ing  O f f i c e r s :  

(1) E s t a b l i s h  procedures t o  assure proper n o t i f i c a t i o n  ( i n t e r n a l l y  and 
t o  Federal ,  s ta te,  reg ional ,  and l o c a l  agencies), i n v e s t i g a t i o n ,  and 
r e p o r t i n g  o f  occurrences as r e q u i r e d  i n  t h i s  Order. 

( a )  Appoint f i e l d  i n v e s t i g a t i o n  boards and e s t a b l i s h  t h e  scope of 
t h e i r  i n v e s t i g a t i o n s ,  i n c l u d i n g  l i m i t a t i o n s ,  i f  any; may 
designate t h e  head o f  t h e  c o n t r a c t o r  o r g a n i z a t i o n  as t h e  
appo in t ing  o f f i c i a l  f o r  an a l l - c o n t r a c t o r  board i n v e s t i g a t i o n .  
Heads o f  f i e l d  o rgan iza t ions  may d e s i r e  t o  use t r a i n e d  i n v e s t i -  
gators  f rom o t h e r  o f f i c e s .  The D i r e c t o r ,  O f f i c e  o f  Operat ional  
Safety, mainta ins a r o s t e r  of c u r r e n t l y  c e r t i f i e d  acc ident  
i n v e s t i  gators  f o r  t h i s  purpose. 

Request a var iance f rom t h e  Headquarters s a f e t y  program o f f i c i a l  
a f t e r  determin ing t h a t  t h e  r e p o r t  of another o r g a n i z a t i o n  
(e.g., Nat iona l  Transpor ta t ion  Safety Board, Federal  A v i a t i o n  
Admin is t ra t ion,  Federal  Bureau o f  I n v e s t i g a t i o n ,  s t a t e  highway 
p a t r o l ,  etc.) should be accepted i n  l i e u  o f  a f i e l d  i n v e s t i g a -  
t i o n .  
g a t i o n  r e p o r t s  of f i e l d  occurrences when such variances are  
approved. 

Formal ly request copies o f  o t h e r  o r g a n i z a t i o n s '  i n v e s t i -  

( 3 )  Review repor ts  o f  f i e l d  i n v e s t i g a t i o n  boards and o t h e r  organizat ions,  
where appl icable,  and o r d e r  a d d i t i o n a l  i n v e s t i g a t i o n  by f i e l d  s t a f f ,  
if necessary. 

a 

79 
6A-10 



.. 
I .  

DOE 5484.1A 
5-9-84 

359 
11 

( 4 )  Transmit r e p o r t s  and recomnendations of f i e l d  i n v e s t i g a t i o n  boards 
and o t h e r  agencies, where appl icable,  t o  t h e  Headquarters safety  
program o f f i c i a l  w i t h  copies t o  t h e  Inspec to r  General and o the r  
app rop r ia te  Headquarters o f f i c i a l s .  Transmit  w i t h  each r e p o r t  a 
f i e l d  o r g a n i z a t i o n  e v a l u a t i o n  of t h e  repo r t ,  i n c l u d i n g  a statement 
o f  the c o r r e c t i v e  a c t i o n s  which have been taken or are planned by 
t h e  f i e l d  organizat ion,  

Assure t h a t  c o r r e c t i v e  ac t i ons  are s a t i s f a c t o r i l y  completed and s o  
advise t h e  Headquarters safety program o f f i c i a l  w i t h  copies t o  t h e  
appropr i  a t e  Headquarters program organi  z a t i  on. 

Assure t h a t ,  except f o r  necessary emergency act ions,  t h e  scene of 
any occurrence r e q u i r i n g  or poss ib l y  requi  r i  ng a Headquarters o r  
f i e l d  o r g a n i z a t i o n  board i n v e s t i g a t i o n  i s  not  d i s tu rbed  u n t i l  t h e  
i n v e s t i g a t i o n  board concurs t h a t  recovery o r  normal operat ions may 
be resumed. 

Assure t h a t  Headquarters and f i e l d  i n v e s t i g a t i o n  boards receive t h e  
necessary l o g i s t i c  and a d m i n i s t r a t i v e  support. 

D i r e c t  t h e  p repara t i on  and re lease o f  p u b l i c  statements on 
occurrences, where deemed appropr i  ate. 

Assure t h a t  i n d i v i d u a l s  under t h e i r  j u r i s d i c t i o n  are: 

( a )  N o t i f i e d  w i t h i n  24 hours a f t e r  r e c e i p t  o f  exposure i n fo rma t ion  
o f  any r a d i a t i o n  exposures t h a t  exceed t h e  dose equiva lent  
standards s p e c i f i e d  i n  Order DOE 5480.1A, Chapter X I .  

( b )  Provided, upon w r i t t e n  and signed request, w i t h  a summary of 
t h e i r  repo r ted  occupat ional  r a d i a t i o n  exposures. Such r e p o r t  
s h a l l  be f u r n i s h e d  w i t h i n  30 days from t h e  t ime t h e  request i s  
made, or w i t h i n  30 days a f t e r  t h e  e q o s u r e  has been determined, 
whichever i s  l a t e r .  

Prepare an Annual Sumnary o f  Proper ty  P r o t e c t i o n  Program Report and 
submit i t  t o  t h e  D i r e c t o r ,  O f f i c e  o f  Operat ional  Safety,  on o r  
before March 15 o f  each year. 

Determi ne when preoperat ional  and environmental surveys a r e  requi  red 
t o  ob ta in  background and base l i ne  data i n  advance o f  s t a r t u p  of  any 
new s i t e  or a new f a c i l i t y  or  process a t  an e x i s t i n g  s i t e ;  review 
and approve t h e  preoperat ional  survey program p r i o r  t o  i t s  irrplemen- 
t a t i o n ;  and review and approve t h e  r e p o r t  o f  t h e  survey r e s u l t s  
p r i o r  t o  s t a r t u p  o f  t h e  new f a c i l i t y ,  s i t e ,  or operat ion.  

Assure t h a t  t h e  DOE f a c i l i t i e s  and s i t e s  under t h e i r  purview conduct 
t h e  e f f l u e n t  monitor ing,  environmental su rve i l l ance ,  and r e p o r t i n g  
programs i n  accordance w i t h  t h e  requirements of t h i s  Order and as 

. 
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necessary t o  determi ne conrpli ance w i t h  a1 1 app l i cab le  Federal, 
s ta te,  and l o c a l  e f f l u e n t  standards and permit  condi t ions and repo r t  
t o  the  l oca l ,  s ta te,  and reg ional  environmental p ro tec t i on  agencies, 
t he  publ ic ,  t he  program Headquarters o f f i c e  and the  O f f i c e  o f  
Operat ional  Safety on the  s ta tus  o f  such conpliance. 

gecomnend t o  the  D i rec tor ,  O f f i ce  o f  Operat ional  Safety, w i t h  t h e  
concu rrence o f  the d i  rec to r  ( s  ) of t he  respons i b l  e program o f f  i ce ( s  ) , 
when rou t i ne  envi ronmental mon i to r ing  and repo r t i ng  i s  not  requ i red  
(p rogram t o  be Maived) o r  i s  t o  be terminated a t  OOE s i tes .  
Requests fo r  approval t o  terminate any envi ronmental s u r v e i l  lance 
and e f f l uen t  moni tor ing and r e p o r t i n g  a c t i v i t i e s  should inc lude a n  
explanation, w i t h  suppor t ing data, as t o  why the  s i t e  i s  not expected 
t o  have s i g n i f i c a n t  releases o r  a s i g n i f i c a n t  e f f e c t  on the  environ- 
ment. 

(13) 

(14) May grant an exemption f r o m  moni tor ing and repo r t i ng  f o r  those 
e f f l u e n t s  which meet a l l  of  t he  f o l l o w i n g  c r i t e r i a :  

(a )  00 not rou t i ne l y  conta in  and a r e  not a po ten t i a l  source of 
accidental  releases o f  s i g n i f i c a n t  quan t i t i es  o r  concentrat ions 
o f  r a d i o a c t i v i t y  o r  nonradioact ive po l l u tan ts  i n  r e l a t i o n  t o  
appl icable standards. 

(b )  Are o f  no health, safety ,  o r  environmental s ign i f icance.  

( c )  Are not requi red t o  be monitored by other  Federal, s ta te,  o r  

(The O f f i c e  o f  Operational Safety w i l l  ass i s t  i n  the  i n t e r p r e t a t i o n  
o f  " s i g n i f i c a n t "  as used i n  (14) (a ) ,  and elsewhere i n  t h i s  Order, 
on a case-by-case basis as requested.) 

Assure t h a t  t he  DOE f a c i l i t i e s  and s i t e s  under t h e i r  purview submit 
occupational exposure data, employee loca tor .  in fo rmat ion  and moni- 
t o red  v i s i t o r  l oca to r  in fo rmat ion  t o  the  Radiat ion Records L ib ra ry  
i n  accordance w i th  the  requirements of t h i s  Order. 

l o c a l  p o l l u t i o n  con t ro l  agencies o r  regulat ions.  

(15) 

i. Members o f  Headquarters and F i e l d  Organi z a t i  on Boards o f  Inves t iga t ion :  

(1 )  Report d i r e c t l y  t o  t he  appoint ing o f f i c i a l  dur ing the inves t iga t ion .  

( 2 )  Understand the  scope o f  t he  i n v e s t i g a t i o n  i nc lud ing  the  l i m i t a t i o n s ,  
i f  any, p r i o r  t o  i n i t i a t i n g  the  inves t iga t ion .  
board should discuss the  scope o f  t he  i nves t i ga t i on  w i t h  the  appoint-  
i n g  o f f i c i a l  o r  designee. 

I f  necessary, the  

( 3 )  Cocduct an i nves t i ga t i on  and prepare an i nves t i ga t i on  repor t  i n  
accordancg w i t h  the requirements i n  t h i s  Order. 

6A- 12  
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( 4 )  Transmit t h e  r e p o r t  w i t h  a cover memorandum which i nc ludes  t h e  
board 's  recomnendations t o  t h e  appo in t i ng  o f f i c i a l  w i t h i n  t h e  
s p e c i f i e d  p e r i o d  of t ime .  

-a 
13 

j. Appoint ing O f f i c i a l s  Designated by Heads of F i e l d  Organizat ions or DOE 
Headquarters : 

(1) Appoint  f i e l d  i n v e s t i g a t i o n  boards and e s t a b l i s h  t h e  scope o f  
t h e i r  i n v e s t i g a t i o n s ,  i n c l u d i n g  l i m i t a t i o n s ,  if any. 

Assure t h a t  i n v e s t i g a t i o n  boards receive t h e  necessary l o g i s t i c  
and admi n i  s t r a t i  ve support. 

Transmit repo r t s  and recommendations o f  f i e l d  i n v e s t i g a t i o n  boards 
t o  t h e  DOE designat ing o f f i c i a l ,  

( 2 )  

( 3 )  

k. Requestors o f  Radiat ion Exposure In format ion:  

A l l  requests f o r  exposure i n f o r m a t i o n  f o r  i n d i v i d u a l s  from t h e  DOE 
Rad ia t i on  Records L i b r a r y  should be d i r e c t e d  t o  t h e  D i r e c t o r ,  O f f i c e  of 
Operat ional  Safety. Exposure i n f o r m a t i o n  which i d e n t i f i e s  t h e  i n d i v i d u a l  
w i l l  be d i sc losed  only upon w r i t t e n  a u t h o r i z a t i o n  o f  t h e  i n d i v i d u a l  or 
h i s  or her  duly author ized r e p r e s e n t a t i v e  pursuant t o  t h e  Pr ivacy Act of 
1974 and t h e  Freedom o f  I n f o r m a t i o n  Act. The release o f  summary s t a t i s -  
t i c a l  i n fo rma t ion  repor ted i n  accordance w i t h  t h i s  Order i s  governed by 
Chapter 3101, "Pub l i c  I n f o r m t i o n  Program." 

Martha 0. Hesse 
Ass i s tan t  Secretary 
O f f  i ce o f  Management and Admi n i  st r a t  i on 
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CHAPTER I 

NOTIFICATION OF OCCURRENCES 

1. IMMEDIATE NOTIFICATION. N o t i f i c a t i o n  t o  t h e  Headquarters Emergency Operations 
Center o f  t h e  f o l l o w i n g  occurrences s h a l l  be made as soon as s u f f i c i e n t  
i n f o r m a t i o n  i s  obta ined t o  i n d i c a t e  t h e  general na tu re  and ex ten t  o f  t h e  
occurrence : 

a. People. 

(1) Any f a t a l  o r  imminent ly f a t a l  i n j u r y  o r  i l l n e s s  i n v o l v i n g  a DOE o r  
DOE c o n t r a c t o r  employee o r  a member o f  t h e  p u b l i c  due t o  an occur-  
rence associated w i t h  a Department o f  Energy o r  Department o f  Energy 
c o n t r a c t o r  operat ion.  (Requires Type A Board I n v e s t i g a t i o n . )  

( 2 )  Any one occurrence (i n v o l v i  ng e i t h e r  occupat i  onal i n  j u r i e s  o r  
i l l n e s s )  i n  a DOE o r  DOE c o n t r a c t o r  ope ra t i on  which r e s u l t s  i n  f i v e  
o r  more l o s t  workday cases. 

( 3 )  Any occupat ional  i l l n e s s  which r e s u l t s  i n  i n p a t i e n t  h o s p i t a l i z a t i o n .  

( 4 )  Any s e r i e s  of occupat ional  i l l n e s s e s  w i t h  t h e  same o r  s i m i l a r  causes 
i n v o l v i n g  f i v e  o r  more persons o f  which a t  l e a s t  one i s  a l o s t  
workday case. 

(5 )  Any occupat ional  i l l n e s s  which i s  a l o s t  workday case i n v o l v i n g  more 
than 5 days away from work. 

(6) Any r a d i a t i o n  exposure t o  an i n d i v i d u a l  which i n  one calendar 
q u a r t e r  exceeds t h e  f o l l o w i n g :  

( a )  

( b )  

( c )  

(d )  

Any i n t e r n a l  uptake o f  r a d i o a c t i v e  m a t e r i a l  which on t h e  bas is  of  a 
small  number o f  e a r l y  assay data could r e s u l t  i n  a dose o r  dose 
commitment i n  excess o f  t h e  p e r t i n e n t  annual standard set  f o r t h  i n  
t h e  Order DOE 5480.1A, Chapter X I ,  "Standards f o r  Radiat ion Protec- 
t ion."  For whole body dose, 5 rem i s  t h e  p e r t i n e n t  annual standard. 

5 rem t o  t h e  whole body. 

15 rem t o  s k i n  o f  whole body o r  t h y r o i d .  

30 rem t o  t h e  forearms. 

75 rem t o  t h e  hands o r  f e e t .  

(7) 
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(1)  Any acc identa l  re leases o f  p o l l u t a n t s  which r e s u l t  or cou ld  r e s u l t  
i n  s i g n i f i c a n t  e f f e c t  on t h e  p u b l i c  o r  on t h e  o f f s i t e  environment, 
e.g., need t o  r e l o c a t e  people, s u b s t a n t i a l  f i s h  k i l l ,  requirements 
for c o r r e c t i v e  a c t i o n  i n  t h e  environment, requests t h a t  downstream 
water supply i n t a k e s  be shut  down, etc.  

( 2 )  Any acc identa l  re leases o f  r e p o r t a b l e  q u a n t i t i e s  of o i l  and hazardous 
substances t o  t h e  environment should be repor ted  i n  t o  t h e  Nat ional  
Response Center o r  t h e  nearest  Un i ted  States Coast Guard o r  U.S. . 

Environmental P r o t e c t i o n  Agency o f f i c e ,  i n  accordance w i t h  t h e  
s t a t u t o r y  requ i  rements o f  t h e  Comprehensive Envi ronmental Response, 
Compensation and L i a b i l i t y  Act  and t h e  Clean Water Act. 

Any re lease o f  r a d i o a c t i v e  m a t e r i a l  t o  c o n t r o l l e d  or u n c o n t r o l l e d  
areas i n  concentrat ions which, i f  averaged over a p e r i o d  of  24 
hours, would exceed 5,000 t imes t h e  respec t ive  concent ra t ion  guides 
s p e c i f i e d  f o r  such m a t e r i a l s  i n  t h e  Order DOE 5480.1A, Chapter X I  
"Standards f o r  Radi a t  i on P r o t e c t  i on. I' 

( 3 )  

( 4 )  Any re lease o f  r a d i o a c t i v e  m a t e r i a l  o f f s i t e  t h a t  cou ld  reasonably be 
expected t o  r e s u l t  i n  an annual dose o r  dose commitment t o  any 
member o f  t h e  general p o p u l a t i o n  grea ter  than t h e  annual standards 
s e t  f o r t h  i n  Order DOE 5480.1A, Chapter X I ,  "Standards f o r  Rad ia t ion  
P r o t e c t  i on I' 

Any d iscovery o f  s i g n i f i c a n t  r a d i o a c t i v e  o r  nonrad ioac t ive  
contaminat ion i n  t h e  o n s i t e  o r  o f f s i t e  environment a t t r i b u t a b l e  t o  
c u r r e n t  o r  past DOE operat ions.  

( 5 )  0 

c. Property.  

(1 )  Est imated l o s s  o r  damage t o  DOE or o t h e r  p roper ty  amounting t o  
850,000 or more, o r  est imated costs  o f  $50,000 o r  more r e q u i r e d  f o r  
c lean ing  ( i n c l u d i n g  decontaminat ion),  renovat ing,  r e p l a c i n g ,  o r  
r e h a b i l i t a t i n g  s t r u c t u r e s ,  equipment, o r  proper ty .  

( 2 )  Any occurrence i n v o l v i n g  a nuc lear  exp los ive  dev ice under DOE 
j u r i s d i c t i o n  which r e s u l t s  i n  an explosion, f i r e ,  t h e  spread o f  
r a d i o a c t i v e  m a t e r i a l ,  personal  i n j u r y  o r  death, o r  damage t o  p r i v a t e  
p roper ty  . I 

' _  ( 3 )  Any apparent l o s s  o r  t h e f t  of r a d i o a c t i v e  or nonrad ioac t ive  m a t e r i a l  
i n  such q u a n t i t i e s  and under such circumstances t h a t  i t  cou ld  
c o n s t i t u t e  a hazard t o  t h e  h e a l t h  and s a f e t y  of i n d i v i d u a l s .  Where 
t h i s  i n v o l v e s  t h e  p o s s i b l e  t h e f t  o f  Government p roper ty ,  t h e  Federal 
Bureau o f  I n v e s t i g a t i o n  s h a l l  be n o t i f i e d  by t h e  O f f i c e  o f  Safeguards 
and S e c u r i t y  f o r  a d e c i s i o n  as t o  acceptance of i n v e s t i g a t i o n  
j u r i s d i c t i o n .  For apparent losses o f  source m a t e r i a l ,  spec ia l  
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nuclear  m a t e r i a l ,  and such o the r  m a t e r i a l  i nc luded  i n  t h e  category 
"Special Nuclear Ma te r ia l s , "  see Order DOE 5632.2. 

( 4 )  Any nuc lea r  c r i t i c a l i t y  achieved i n  a system n o t  in tended t o  reach 
c r i  ti c a l  i t y  . 

( 5 )  Any unplanned nuc lea r  excurs ion i n  a reac to r ,  whether or no t  
termi  nated by p r o t e c t i v e  a c t i  ons, which i s  c l e a r l y  ou ts ide  t h e  
r o u t i n e l y  accepted and experienced bounds f o r  t h a t  reac to r .  

d. Transpor tat ion.  

( 1 )  Any a v i a t i o n  r e l a t e d  occurrence i n v o l v i n g  l o s t  workday i n j u r i e s  t o  
crew members, ground crew, or other  personnel assigned t o  a v i a t i o n  
operat ions;  i n j u r i e s  t o  passengers o r  members o f  t h e  general p u b l i c ;  
an explos ion or f i r e  i n v o l v i n g  an a i r c r a f t ;  s u b s t a n t i a l  damage t o  
proper ty ,  or t o  c l a s s i f i e d ,  rad ioac t i ve ,  h i g h  exp los i ve ,  or other  
hazardous cargo. 

(2 )  Any v e h i c l e  t r a n s p o r t i n g  r a d i o a c t i v e  m a t e r i a l  t h a t  i s  known by t h e  
shipper o r  t h e  r e c e i v e r  t o  have been found on a r r i v a l  a t  a DOE or 
DOE c o n t r a c t o r  f a c i l i t y  t o  be contaminated i n  e i t h e r  t h e  i n t e r i o r  or 
e x t e r i o r  above t h e  l i m i t s  s p e c i f i e d  i n  Sect ion 173.397, "Contami - 
n a t i o n  Contro l  , I '  Department o f  T ranspor ta t i on  Regulat ions,  49 CFR 
173. 

3 )  Any shipment o f  r a d i o a c t i v e  m a t e r i a l  t h a t  a r r i v e s  a t  a Department o f  
Energy c o n t r a c t o r  f a c i l i t y  damaged t o  t h e  e x t e n t  t h a t  t h e r e  i s  
s u b s t a n t i a l  reduc t i on  i n  t h e  ef fect iveness o f  t h e  package; f r o m  
which r a d i o a c t i v e  contents  a re  l e a k i n g  or may have leaked; or 
contaminated above t h e  l i m i t s  s p e c i f i e d  i n  Sect ion 173.397, "Contami 
n a t i o n  Contro l  , ' I  Department o f  Transpor tat ion Regulat ions,  49 CFR 
173. 

Any occurrence which i s  l i k e l y  t o  g i v e  r i s e  t o  an i n q u i r y  by members 
o f  t h e  p u b l i c  o r  press,  i f  t h e  f i e l d  o r g a n i z a t i o n  head invo lved  
considers t h e  i n q u i r y  t o  be o f  s u f f i c i e n t  importance t o  n o t i f y  
Headquarters. 

Any occurrence where a press re lease i s  made or  where i n fo rma t ion  i s  
prov ided t o  t h e  news media, o the r  Federal agencies, o r  s t a t e  o r  
l o c a l  a u t h o r i t y ,  e i t h e r  by t h e  f i e l d  o r g a n i z a t i o n  o r  a DOE con t rac to r .  

Any r a d i  ol ogi  c a l  ass is tance occurrence. 

Any request t o  an o f f s i t e  a u t h o r i t y  f o r  emergency assistance 
i n v o l v i n g  a nuc lea r  operat ion.  
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- a .  For immediate notifications, o r  a s  soon as suff ic ient  information i s  
obtained to  indicate the general nature and extent of the occurrence, 
the reporti ng off i ci a1 shall not i f y  the Emergency Operat i ons Center by 
telephone (301-353-5555 o r  FTS 233-5555). All ca l l s  on th i s  emergency 
number are tape recorded. A confirming teletype shall be sent as soon as 
possi b1 e. 

b. For the immediate notification confirmation, a teletype shall be directed 
to the Director, Office of Nuclear Safety, w i t h  copies t o  the Headquarters 
safety program of f ic ia l ,  the appropriate programmatic division director,  
the Inspector General, and the Director, Off ice  of Public Affairs. The 
teletype shall s ta te  a l l  of the following information which i s  known a t  
the time: 

(1) 

( 2 )  

( 3 )  

( 4 )  

Time, date, location, name of involved organization(s), general 
nature of the occurrence, and i t s  major consequences. 

Whether a press release has been issued o r  i s  contemplated. 

Whether known facts eliminate need for investigation by a Department 
of Energy board.  

Known significant detai ls  of the occurrence, the consequences, 
programmatic and  public e f fec ts ,  injur ies ,  property damage, action 
taken for emergency control and  amelioration, status o f  actions t o  
i n i t i a t e  investigation, and comments on possible causes of occurrence. 

Whether a Type A o r  Type B board investigation i s  planned, and  the 
names and t i t l e s  of a p p o i n t i n g  o f f ic ia l ,  proposed investigation 
board members (indicate t h e  trained investigator), advisors, and 
consultants. 

0 
( 5 )  

c. The following information on occurrences which take place d u r i n g  the 
transportation of radi oacti ve materi a1 s shall be obtained and f i 1 ed: 

(1) 

( 2 )  

Identification of the shipper and receiver. 

Identification of service used f o r  shipment, i.e., public vehicle or 
common carr ier  and mode of shipment (truck, r a i l ,  a i r ,  or waterway). 
Include the name of the carr ier  and the specific vehicle or car 
number. 

( 3 )  Location of occurrence . 
( 4 )  

( 5 )  Identification of the packaging by model, special permit, 

Driver's account or report of the occurrence. 

specification, o r  cer t i f ica te  number. 

88 
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(6) Type and q u a n t i t y  o f  m a t e r i a l  i n  each package, and t o t a l  q u a n t i t y  
i n  t h e  shipment(s) .  

( 7 )  Nature o f  package and v e h i c l e  contamination, i f  any. 

(8 )  Rad ia t i on  l e v e l s  detected ( d i r e c t )  and amount o f  removable 

( 9 )  Personnel exposure and contaminat ion,  how determined, and a c t i o n  

contaminants (m ic rocu r ies  per  100 square cen t ime te rs ) .  

taken. 

1 (10) Extent o f  contaminat ion and est imated cost  o f  cleanup. 

(11) Nature o f  packaging f a i l u r e ,  i f  any. 

(12 )  Source o f  Contamination i f  t h e  package i s  undamaged. 

(13) Nature o f  any de fec ts  o r  d e t e r i o r a t i o n  o f  t h e  packaging. 

(14)  Evidence of improper package hand1 ing.  

3. N O T I F I C A T I O N  OF ENVIRONMENTAL COMPLIANCE. N o t i f i c a t i o n  s h a l l  be made w i t h i n  
one week t o  t h e  D i r e c t o r ,  O f f i c e  o f  Operat ional  Safety,  o f  t h e  f o l l o w i n g  
events : 

a. Any n o t i c e  o f  v i o l a t i o n  which has been issued t o  t h e  DOE or i t s  
con t rac to rs  by an environmental regu la to ry  agency. (By copy) 

b. Any circumstance which i s  l i k e l y  t o  r e s u l t  i n  t h e  issuance o f  a n o t i c e  o f  
v i o l a t i o n  by an environmental regu la to ry  agency. (By r e p o r t )  

c. Any v i o l a t i o n  o f ,  or devi .a t ion from, prescr ibed r e g u l a t o r y  or  permit  
l i m i t s  f o r  which a formal n o t i f i c a t i o n  t o  an environmental regu la to ry  
agency i s  required. (By copy) 

6A-20 
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CHAPTER I 1  

INVESTIGATION REQUIREMENTS 

1. TYPES OF INVESTIGATIONS. 

a. Board I n v e s t i q a t i o n s  - Board i n v e s t i g a t i o n s  s h a l l  be conducted f o r  
any f a t a l  acc ident  (Type A board) and f o r  o t h e r  occurrences where i n  t h e  
judgment o f  t h e  head o f  t h e  f i e l d  o rgan iza t i on  o r  t h e  Headquarters 
appo in t i ng  o f f i c i a l ,  t h e  consequences were, o r  cou ld  have been, so severe 
as t o  j u s t i f y  an i ndep th  i n v e s t i g a t i o n .  

(1) Board Types 

(a )  Where t h e  head o f  t h e  f i e l d  o rgan iza t i on  o r  t h e  Headquarters 
appo in t i ng  o f f i c i a l  determines t h a t  c o n f l i c t  o f  i n t e r e s t  o r .  
s e n s i t i v e  issues may be i nvo lved  i n  t h e  i n v e s t i g a t i o n ,  t h e  
board s h a l l  c o n s i s t  e n t i r e l y  o f  DOE personnel (Type A board).  

( b )  I f  t h e  Type A board i s  no t  required, t h e  board may cons is t  
o f  a l l  c o n t r a c t o r  employees o r  both DOE and c o n t r a c t o r  employees 
(Type B board ) . 

( 2 )  I n v e s t i g a t i o n  o f  Occurrences by Headquarters. 

( a )  Headquarters i n v e s t i g a t i o n s  of occurrences w i t h i n  t h e  DOE 
Federal Employees Occupational Safety and Hea l th  Program w i l l  
be conducted by a board appointed by t h e  D i r e c t o r  o f  Adminis- 
t r a t  i on. 

(b )  Headquarters i n v e s t i g a t i o n s  o f  occurrences w i t h i n  t h e  DOE 
Contractor  Employees Occupational Safety  and Heal th  Program 
w i l l  be conducted by a board appointed by t h e  Ass i s tan t  
Secretary f o r  Po l i cy ,  Safety, and Envi ronment . 

( 3 )  Designated Appoint ing O f f i c i a l .  
t h e  f i e l d  o r o a n i z a t i o n  or  t h e  Headquarters appo in t i ng  o f f i c i a l ,  t h e  

A t  t h e  d i s c r e t i o n  of t h e  head of 

head o f  an i i v o l v e d  DOE prime con t rac to r  o r g a n i z a t i o n  may be desig- 
nated as t h e  appo in t i ng  o f f i c i a l  o f  a Type B board if a l l  o f  t h e  
f o l 1  owi ng c o n d i t i o n s  a re  met: 

(a )  The i n v e s t i g a t i o n  board cons is t s  e n t i r e l y  o f  con t rac to r  
employees . 

(b )  There was no major involvement o f  o the r  DOE prime con t rac to rs  
i n  t h e  occurrence. 

30 
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( c )  The Type B board investigation w i l l  preclude the involved 

contractor o r g a n i z a t i o n  from conducting a parallel investigation 
of i t s  own. 

b. Non-Board Investigations (Type C ) .  Type C investigations are normally 
conducted by DOE contractor personnel when the i r  operations are involved. 
Heads of f ie ld  organizations should encourage the use of trained 
investigators, when available, t o  investigate Type C occurrences. 
S tanda rds  for these investigations beyond those i n  th i s  part may be 
established by the i n d i v i d u a l  management. 
be conducted for: 

Type C investigations shall 

(1) A 1  1 "recordable occupational injuries and i 11 nesses" (as  def i ned on 
Form OSHA No. 200, Log of  Occupational Injuries and Illnesses 
(Attachment 5), property losses of 81,000 o r  more, and a l l  vehicle 
accidents resulting i n  losses o r  claims of $250 o r  more (involving 
Government-owned, -rented, o r  -leased vehicles or pri vately-owned 
vehicles while operated on off ic ia l  business). 

A l l  radiation exposures of individuals which i n  any one calendar 
quarter exceed the following shall be reported by memorandum t o  the 
Office of Nuclear Safety w i t h  a copy to  the Office of Operational 
Safety : 

( a )  

( 2 )  

3 rem t o  whole body. 

( b )  5 rem t o  skin of whole body o r  thyroid. 

( c )  10 rem t o  forearms. 

( d )  

Any other occurrence where, i n  the judgment of the head of a f i e ld  
organiza t ion ,  the consequences were serious enough t o  require a 
non-board investigation. 

Type C investigations, providing preliminary i n f o r m a t i o n  for 
reporting purposes, also shall be conducted for a l l  occurrences for  
which a Type A o r  B board investigation is planned. 

25 rem t o  hands o r  feet .  

( 3 )  

( 4 )  

c. Submission of Type A and Type B Board Investigation Reports. 

(1) The investigation board shall submit the investigation report a n d  
the board's recommendations t o  o r  t h r o u g h  the appointing o f f i c i a l  
w i t h i n  the amoun t  of t,ime prescribed by the a p p o i n t i n g  off ic i  a1 . 
The head of the f ie ld  organization shall submit six copies of the 
investigation report and board's recommendations t o  the appropriate 
Headquarters safety program off ic ia l  (for a1 1 occurrences, the 
Director, Office of Operational Safety, i s  t o  receive one copy 

( 2 )  

e 

\ 
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2. 

and one glossy p r i n t  s e t  of t h e  r e p o r t ' s  photographs f o r  a rch i ve  
purposes). 
p r i a t e  program d i r e c t o r .  

If t h e  i n v e s t i g a t i o n  r e p o r t  cannot be submit ted w i t h i n  45 days, t he  
Headquarters s a f e t y  program o f f i c i a l  s h a l l  be n o t i f i e d  as t o  t h e  
reason f o r  t h e  delay and t h e  a n t i c i p a t e d  date of submission. 

The head o f  t h e  f i e l d  o r g a n i z a t i o n  s h a l l  t r a n s m i t  t h e  i n v e s t i g a t i o n  
repo r t s  by a memorandum which contains,  b u t  i s  n o t  l i m i t e d  t o ,  t h e  
act ions taken, or t o  be taken, as a r e s u l t  o f  t h e  f i n d i n g s .  

I n  a d d i t i o n ,  one copy s h a l l  be submi t ted t o  t h e  appro- 

( 3 )  

( 4 )  

( 5 )  P re l im ina ry  i n f o r m a t i o n  s h a l l  be submit ted t o  t h e  System Safety 
Development Center (SSDC) on Form DOE F 5484.X, as s p e c i f i e d  i n  d. 
be l  ow. 

d. Submission o f  Type C I n v e s t i g a t i o n  Reports ( i n c l u d i n g  those which 
a l s o  r e s u l t  i n  formal board i n v e s t i q a t i o n s )  s h a l l  be made on Form DOE 
F 5484.X. I n d i v i d u a l  Acc iden t / I nc id& t  Report For A I 1  Type A, B, and C 
I n v e s t i g a t i o n s  (Attachment 2 ) .  Copies o f  form DOE F 5484.X s h a l l  be 
submit ted t o  t h e  SSDC, EGBG Idaho, Inc., e i t h e r  i n d i v i d u a l l y  as t h e  forms 
are completed, or i n  batches; however a l l  DOE F 5484.X forms s h a l l  be 
received by t h e  SSDC no l a t e r  than t h e T t h  o f  t h e  m o n t h l o w i n g  t h e  
end of t h e  month i n  which t h e  acc ident  occurred. Normally, t h i s  w i l l  
r e q u i r e  t h a t  t h e  form f o r  a Type A o r  B i n v e s t i g a t i o n  be submit ted 
be fo re  t h e  board i n v e s t i g a t i o n  i s  completed. 
may be rev i sed  l a t e r ,  based on f i n d i n g s  of t h e  formal board i n v e s t i g a t i o n .  

However, t h i s  in format ion 

STANDARDS FOR INVESTIGATION. 

a. Appoint ing t h e  Board. 

A board o f  i n v e s t i g a t i o n  s h a l l  cons i s t  o f  t h r e e  t o  f i v e  members 
i n c l  u d i  ng a chai man. 

A l l  members o f  Type A i n v e s t i g a t i o n  boards s h a l l  be DOE employees. 
Type B i n v e s t i g a t i o n  boards may cons is t  o f  DOE c o n t r a c t o r  employees, 
or both DOE c o n t r a c t o r  and DOE employees, a t  t h e  d i s c r e t i o n  o f  t he  
head o f  t h e  f i e l d  organizat ion.  A l l  employees appointed t o  an 
i n v e s t i g a t i o n  board s h a l l  be assigned and r e p o r t  t o  t h e  appo in t i ng  
o f f i c i a l  du r ing  t h e  i n v e s t i g a t i o n .  

A t  l e a s t  one o f  t h e  board members s h a l l  be a t r a i n e d  acc ident  
i nves t i gat or. 

, 

I -  

A l l  competencies should be considered i n  a p p o i n t i n g  each board, 
i n c l u d i n g  managerial,  s c i e n t i f i c ,  p ro fess iona l ,  and i n v e s t i g a t i v e  
qual i f i cat ions.  

, 

e 

I -  
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( 5 )  The use o f  necessary consu l tan ts  o r  adv isors who are  exper ts  i n  
c e r t a i n  areas o r  who are  f a m i l i a r  w i t h  t h e  operat ions or-  management 
o f  t h e  program i n v o l v e d  i n  t h e  occurrence i s  encouraged. These 
persons may be c o n t r a c t o r  personnel .  

0 

( 6 )  A s u p e r i o r  and h i s  subord inate s h a l l  n o t  serve on t h e  same board. 

(7) Employees d i r e c t l y  r e l a t e d  t o  t h e  opera t ion  o r  a c t i v i t y  i n v o l v e d  i n  
t h e  occurrence s h a l l  n o t  serve on a board. 

b. The I n v e s t i g a t i o n  Report. 
and concise language t h e  r e s u l t s  o f  t h e  i n v e s t i g a t i o n  ( t h e  f a c t s  s u r -  

The i n v e s t i g a t i o n  r e p o r t  i s  t o  convey i n  c l e a r  
- -  

rounding t h e  occurrence, t h e  a n a l y s i s  o f  these f a c t s ,  and t h e  conc lus ions) .  
The i n v e s t i g a t i o n  r e p o r t  s h a l l  c o n s t i t u t e  a record  o f  t h e  occurrence 
r e f l e c t i n g  accuracy and o b j e c t i v i t y ,  and s h a l l  p rov ide  a sound bas is  f o r  
t h e  development o f  recommendations and c o r r e c t i v e  ac t ions .  

(1 )  General. The i n v e s t i g a t i o n  r e p o r t  s h a l l  c o n s i s t  of,  b u t  i s  no t  
l i m i t e d  t o ,  f o u r  sect ions:  summary, fac ts ,  ana lys is ,  and conclusions. 

( a )  The summary i s  a b r i e f  account o f  t h e  e s s e n t i a l  f a c t s  o f  t h e  
occurrence and t h e  i n v e s t i g a t o r s  ' conclusions. The f a c t s  
s e c t i o n  cons is ts  o f  a r e c i t a t i o n  o f  t h e  f a c t u a l  i n f o r m a t i o n  
determined i n  t h e  course o f  t h e  i n v e s t i g a t i o n .  The a n a l y s i s  
s e c t i o n  o f  t h e  r e p o r t  i s  based upon t h e  f a c t u a l  i n f o r m a t i o n  
devel oped, and addresses t h e  i n v e s t i g a t o r s  ' reasoni  ng which 
supports t h e  conclusions. 
t h e  f ind ings,  t h e  probable causes and c o n t r i b u t i n g  f a c t o r s  t o  
t h e  occurrence, and t h e  judgment of needs. 

The conclusions s e c t i o n  c o n s i s t s  of  

( b )  The i n v e s t i g a t i o n  r e p o r t  s h a l l  f u l l y  cover and e x p l a i n  t h e  
t e c h n i c a l  elements o f  t h e  causal sequences o f  t h e  occurrence 
and s h a l l  a l s o  descr ibe  t h e  management systems which should 
have, o r  could have, prevented t h e  occurrence, e.g., t h e  hazard 
review system or t h e  q u a l i t y  assurance program. 

( c )  The i n v e s t i g a t o r s '  reconmendations f o r  c o r r e c t i v e  a c t i o n s  t o  
prevent a s i m i l a r  occurrence s h a l l  be inc luded i n  t h e  cover 
memorandum t h a t  t r a n s m i t s  t h e  i n v e s t i g a t i o n  r e p o r t  t o  t h e  
appo in t ing  o f f i c i a l ,  r a t h e r  than contained i n  t h e  r e p o r t .  
a f f o r d s  t h e  a p p o i n t i n g  o f f i c i a l  some l a t i t u d e  i n  responding t o  
t h e  judgment o f  needs w i t h o u t  changing t h e  content  of t h e  
repor t .  

Th is  

( 2 )  O u t l i n e  of t h e  Report. 

( a )  Cover. The cover and t i t l e  page s h a l l  be l i m i t e d  t o  sub jec t  
and date o f  occurrence, t h e  da te  o f  t h e  r e p o r t ,  and t h e  s e c u r i t y  
c l a s s i f i c a t i o n .  These pages s h a l l  n o t  i n c l u d e  d i s t r i b u t i o n  

e 
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l i s t s ,  i n t e r n a l  o r g a n i z a t i o n  nomenclature, name o f  o rgan iza t i on  
p a r t i c i p a t i n g  o r  p repar ing  t h e  repo r t ,  o r  o t h e r  such in fo rma t ion .  

( b )  Table o f  Contents. The t a b l e  of contents s h a l l  i d e n t i f y  t h e  
sect ions and Subsections of t h e  repo r t ,  i l l u s t r a t i o n s ,  char ts ,  
and appendi xes w i t h  t h e i  r r e p o r t  page number des i  gnated. 

( c )  Scope o f  I n v e s t i g a t i o n .  This statement s h a l l  se t  f o r t h  t h e  
issues or o b j e c t i v e s  t o  be i n v e s t i g a t e d  and any spec ia l  l i m i t a -  
t i o n s  o r  i n s t r u c t i o n s  t o  t h e  board. 

( d )  Summary. This s e c t i o n  s h a l l  be w r i t t e n  i n  such a manner t h a t  
t h e  reader, who may be r e l a t i v e l y  u n f a m i l i a r  w i t h  t h e  subject  
matter,  can o b t a i n  t h e  essen t ia l  f a c t s ,  major consequences 
( i n j u r i e s ,  losses, etc.),  t h e  f ind ings,  and t h e  probable causes 
and c o n t r i b u t i n g  f a c t o r s  w i t h  a minimum o f  e f f o r t  and t i m e .  
The summary s h a l l  no t  con ta in  i n fo rma t ion  t h a t  i s  no t  discussed 
elsewhere i n  t h e  repo r t .  

(e )  Facts. This s e c t i o n  o f  t h e  r e p o r t  s h a l l  cover t h e  major areas 
o f  i n v e s t i g a t i o n  i n  a un i fo rm manner and i n  a reasonable, 
l o g i c a l  sequence. 

- 1 Inc lude  - a l l  t h e  f a c t s  and do not  i n c l u d e  any conclusions 
i n  t h i s  sect ion.  

- 2 Give t h e  reader a good understanding o f  t h e  accident.  

- 3 Stress t h e  areas o f  t h e  accident i n v e s t i g a t i o n  bear ing on 
causal cons iderat ions.  

- 4 E s t a b l i s h  an accurate, complete, and subs tan t i ve  bas is  f o r  
t h e  ana lys i s  and conclusions sect ions.  
accuracy and completeness t o  m i t i g a t e  i n t r o d u c i n g  new fac ts  
i n  t h e  a n a l y s i s  and conclusions sect ions.  

- 5 Stress t h e  areas which form t h e  bas is  f o r  c o r r e c t i v e  measures. 

- 6 Where a d d i t i o n a l  i n f o r m a t i o n  on a sub jec t  i s  contained 
elsewhere i n  t h e  r e p o r t ,  use a footnote or note o f  re ference 
naming t h e  s e c t i o n  o r  appendix where such m a t e r i a l  can be 
found. 

This assures both 

- 7 Do no t  omit  any r e l e v a n t  f a c t u a l  i n fo rma t ion  f o r  any reason 
whatever, i .e., t h a t  i t  might c o n f l i c t  w i t h  some preconceived 
n o t i o n  o f  t h e  i n v e s t i g a t o r  o r  i n t e r f e r e  w i t h  t h e  dissemi- 
n a t i o n  o f  i n f o r m a t i o n  ( b u l l e t i n s ,  news releases, etc.) .  
I n v e s t i g a t o r s  must, a t  a l l  t imes, be c r i t i c a l  o f  t h e i r  own 
reasoning t o  assure a completely o b j e c t i v e  and independent 
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Examples of  information t o  
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1 - 

2 

3 - 

- a Pertinent background information, where available, i.e., 
brief description of faci 1 i t i e s ,  1 ocati on, history, 
etc. 

- b Description of i n j u r y ,  exposure, o r  loss due t o  property 
damage or decontamination costs. 

- c Physical evidence, including environmental conditions 
a t  the time of the occurrence. 

- d Chronological account of events. 

- e Physical hazards and review of safety controls. 

- f Technical data accumulated. 

9 Related events not i n  the causal sequence, b u t  revealing 
deficiencies ( t o  be placed a t  the end of  the section).  

- h Description of quality assurance and safety assurance 
programs . 

( f )  The Analysis. 

This section of the report i s  intended t o  present a n  analysis 
of the factual material relevant t o  the occurrence based on 
the interpretation of the facts ,  conditions, circumstances, 
and inferences which support the findings, probable causes, 
and judgments of needs. T h i s  section should include a 
discussion of the causal sequences, w i t h  due consideration 
being given t o  charting the relationship of events and 
causal factors. Speculated events, facts  i n controversy , 
denial of allegations, and w h a t  could not be determined 
should be discussed i n  the ana lys i s  section. 

The analysis should lead u p  t o  the findings, probable 
causes, and judgment of.needs so as t o  support the causal 
factors . 
Make the analysis "accident preventi on-worthy" not  
bl ameworthy . 

( 9 )  Conclusion. 

359 

1 F i n d i n  s. This subsection consists of the relevant - d a n t  facts and the analytical conclusions drawn by 
the investigators. 
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- a Organize f i n d i n g s  sequen t ia l l y ,  p r e f e r a b l y  i n  chronologica l  
order, o r  i n  l o g i c a l  sets  o f  sequences, e.g., hardware, 
procedures, people, organi  z a t i  on. 

- b Make a n a l y t i c a l  conclusions which can be understood on 
t h e  bas i s  of t h e  fac ts  and t h e  subsequent analys is .  

- c Keep f i n d i n g s  t o  a minimum number. 
t h e  s i g n i f i c a n t  f a c t s  and t h e  a n a l y t i c a l  h i g h l i g h t s ,  not  
t h e  e n t i r e  sequence o f  events. 

They a re  a recap of 

- d Keep f i n d i n g s  as s h o r t  as poss ib le  and, t o  t h e  ex ten t  
poss ib le ,  p u t  on l y  one h i g h l i g h t  i n  each f i nd ing .  

Probable causes. The statement o f  probable causes s h a l l  
cons i s t  o f  a s e r i e s  o f  r e l a t i v e l y  s imple statements which 
summarize t h e  causes and c o n t r i b u t i n g  f a c t o r s ,  i n c l u d i n g  any 
systemic f a c t o r s .  

Judqment o f  needs. This  sec t i on  cons is t s  of t h e  
i n v e s t i g a t o r s '  conclusions as t o  t h e  k inds  of managerial 
c o n t r o l s  and s a f e t y  measures be l i eved  necessary and s u f f i c i e n t  
t o  prevent,  or t o  minimize t h e  p r o b a b i l i t y  o r  s e v e r i t y  o f ,  a 
recurrence. These statements should be c l e a r ,  concise, 
d i r e c t ,  and based on t h e  weight o f  t h e  subs tan t i ve  evidence, 
while. p r o v i d i n g  t h e  bas is  f o r  t h e  subsequent recommendations 
f o r  c o r r e c t i v e  ac t i on .  

( h )  Signatures. The chairman and members o f  t h e  board s h a l l  s i g n  
t h e  repor t .  
d i ssen t ing  p o s i t i o n  t o  t h e  repo r t .  A d i s s e n t i n g  p o s i t i o n  s h a l l  
be s t a t e d  i n  a l e t t e r  t o  t h e  board chairman and s h a l l  be 
t r a n s m i t t e d  t o  t h e  appo in t i ng  o f f i c i a l  w i t h  t h e  i n v e s t i g a t i o n  
repor t .  

Any board member has t h e  r i g h t  t o  se t  f o r t h  a 

( i )  M i n o r i t y  repor t .  I f  t h e r e  i s  a m i n o r i t y  r e p o r t ,  i t  should be 
l i m i t e d  t o  t h e  var iance between a n a l y t i c a l  h i g h l i g h t s  and 
conclusions. The m i n o r i t y  r e p o r t  should be signed. 

( j  ) Board a u t h o r i t y  . Thi s i s  t h e  i n v e s t i  g a t i  on board appoi ntment . 
It s h a l l  i n c l u d e  t h e  names, employer, j o b  t i t l e s ,  p o s i t i o n s  of 
board members, and t h e  a u t h o r i t y  f o r  t h e  i n v e s t i g a t i o n .  
should a l s o  d e t a i l  t h e  scope o f  t h e  i n v e s t i g a t i o n  i n c l u d i n g  the  
l i m i t a t i o n s ,  i f  any. 

( k )  Appendix. ( E x h i b i t s ) .  M a t e r i a l  t h a t  i s  p e r t i n e n t  but  need not  
be made a p a r t  o f  t h e  w r i t t e n  r e p o r t  i n  o rde r  t o  understand or 
use t h e  repo r t ,  s h a l l  be inc luded as e x h i b i t s  t o  t h e  r e p o r t  and 
s h a l l  f o l l o w  t h e  body o f  t h e  repo r t .  These may i n c l u d e  w r i t t e n  
statements, wi tnesses '  statements, l e t t e r s ,  l a b o r a t o r y  analyses, 
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memoranda, p ic tu res ,  death c e r t i f i c a t e s ,  etc.  Medical records 
and lega l  opinions s h a l l  no t  be included i n  the  repor t .  Only 
mater ia l  t h a t  a reader may want t o  evaluate or mater ia l  t h a t  i s  
i n  controversy should be inc luded i n  t h e  appendix. A l l  such 
mater ia l  should be i d e n t i f i e d  t h e  same; e.g., "Exh ib i t  - ," 
or "Appendix - .'I Where more than one such i tem i s  used, they 
s h a l l  be numbered i n  sequence as introduced i n  the  repor t ,  
i.e., "Exh ib i t  A," "Exh ib i t  6 ,"  etc.  Every e x h i b i t  s h a l l  be 
introduced i n  t h e  repo r t  i n  appropr ia te sequence and, a t  t h e  
t ime introduced, there  s h a l l  be a b r i e f  r e c i t a t i o n  of i t s  
contents. Long, deta i led,  complex e x h i b i t s  s h a l l  be avoided. 

( 3 )  Recommendations. The na tu ra l  fo l lowup t o  t he  judgment of needs 
i s  the  recommendations. Each board s h a l l  a r r i v e  a t  recommendations 
intended t o  prevent o r  m i t i g a t e  s i m i l a r  occurrences. The utmost 
care should be exerted i n  forming t h e  recornendations so t h a t  a l l  
are c lear-cut ,  feas ib le ,  l o g i c a l ,  and app l icab le  i n  the  f i e l d  f o r  
which they are intended. These recommendations s h a l l  be t ransmi t ted  
t o  the  appoint ing o f f i c i a l  i n  t h e  cover memorandum f o r  the  i n v e s t i -  
ga t ion  repor t .  
the  body o f  the  repor t  i s  t o  r e f l e c t  t he  actual  implementation 
process. The head o f  t he  f i e l d  organizat ion,  the  Headquarters 
safety  program o f f i c i a l ,  t h e  Secretary, and f i n a l l y  Congress may add 
t o  o r  modi f y  recommendations. 

The purpose i n  separat ing the  recommendations from 

. CORRECTIVE ACTIONS. e 
a. 

b. 

C. 

d. 

Immediate Cor rec t ive  Actions. These are the immediate measures taken by 
the  Department of Energy o r  Department o f  Energy contractors  t h a t  are 
necessary t o  prevent a second occurrence, pending completion o f  t h e  
i n v e s t i g a t i o n  and acceptance o f  t he  repo r t  w i t h  long range c o r r e c t i v e  
act ions.  

Recommendations o f  t he  Board. 
boards shall formulate appropr ia te recommendations f o r  long range cor -  
r e c r i v e  act ions t o  prevent the  recurrence o f  a s i m i l a r  type o f  event and 
t o  co r rec t  any systemic problems t h a t  con t r ibu ted  t o  the  occurrence. 

Headquarters and f i e l d  i n v e s t i g a t i o n  

Cor rec t ive  Act ions from the  Appoint ing O f f i c i a l  . The recommendations 
of t he  board are reviewed by t he  appoint ing o f f i c i a l .  Any add i t i ona l  
c o r r e c t i v e  act ions t h a t  t h b  o f f i c i a i  considers appropr ia te f o r  t he  
operat ion invo lved and f o r  o ther  Department o f  Energy operat ions w i t h  a 
s i m i l a r  accident p o t e n t i a l  s h a l l  be separately noted i n  the  memorandum 
transmi tti ng the  i nvest i  ga t i  on repo r t  t o  the  Headquarters safety program 
o f f i c i a l .  

359 

I 

Correc t ive  Act ions from Headquarters. The recommendations o f  t h e  board 
and the  c o r r e c t i v e  act ions o f  the  appoint ing o f f i c i a l  are reviewed by 
the  Headquarters safety  program o f f i c i a l .  I f  necessary, major p o l i c y  
issues w i l l  be discussed w i t h  t h e  Secretary. Any add i t iona l  c o r r e c t i v e  
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ac t ions  suggested by t h e  Headquarters safety program o f f i c i  a1 s h a l l  be 
i nc luded  i n  t h e  memorandum t o  t h e  head of t he  f i e l d  o rgan iza t i on .  The 
Headquarters sa fe ty  program o f f i c i  a1 may t ransmi t  copies o f  t h e  i n v e s t  i - 
g a t i o n  r e p o r t  by a memorandum w i t h  appropr ia te c o r r e c t i v e  ac t i ons  f o r  
cons ide ra t i on  t o  a l l  Department o f  Energy f i e l d  o rgan iza t i ons  which 
oversee o r  conduct operat ions w i t h  a s i m i l a r  p o t e n t i a l .  

e. C los ing  t h e  Case. When a l l  proposed act ions are complete, t h e  head o f  

Only those occurrences 

f i e l d  o rgan iza t i on  s h a l l  i n f o r m  t h e  Headquarters s a f e t y  program o f f i c i a l ,  
w i t h  copies t o  t h e  Inspec to r  General and t h e  approp r ia te  programmatic 
d i v i s i o n  d i r e c t o r ( s ) ,  t h a t  t h e  case i s  closed. 
i n v e s t i g a t e d  by Type A and Type B boards must be c losed o f f i c i a l l y  by t h e  
Headquarters sa fe ty  program o f f i c i a l .  

98 
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1. 

2. 

CHAPTER I 1 1  

ENVIRONMENTAL PROTECTION, SAFETY, AND HEALTH PROTECTION REPORTS 

GENERAL. 

a. Requirements f o r  r e p o r t s  r e s u l t i n g  from Types A and B board i n v e s t i g a t i o n s  
a re  prov ided i n  Chapter I 1  t o  t h i s  Order. 

b. Approval o f  t h e  D i r e c t o r ,  O f f i c e  of Operat ional  Safety ,  i s  necessary 
p r i o r  t o  s u b s t i t u t i o n  o f  c o n t r a c t o r  forms f o r  those r e q u i r e d  i n  t h i s  
chapter.  

c. Department o f  Labor, Occupational Safety and Heal th  A d m i n i s t r a t i o n  
(OSHA), r u l e s  and d e f i n i t i o n s  s h a l l  govern t h e  reco rd ing  and measuring 

. o f  work i n j u r y  experience. Chapter I V  o f  t h i s  Order s h a l l  govern t h e  
determinat ion o f  DOE p r o p e r t y  v a l u a t i o n  f o r  p roper t y  damage experience. 
"American Nat ional  Standards I n s t i t u t e  Method o f  Recording and Measuring 
Motor Vehic le  F l e e t  Accident Experience," D15.1 ( l a t e s t  e d i t i o n )  s h a l l  
govern t h e  reco rd ing  and measuring o f  motor v e h i c l e  acc ident  experience. 
Revis ion o f  s t a t i s t i c s  f o r  p r i o r  calendar years s h a l l  be t r a n s m i t t e d  t o  
t h e  System Safety Development Center (SSDC), EG&G Idaho, Inc., whenever 
new i n f o r m a t i o n  i s  a v a i l a b l e .  Doubt fu l  cases o f  occupat ional  i n j u r y  o r  
i l l n e s s  c l a s s i f i c a t i o n  s h a l l  be forwarded t o  t h e  D i r e c t o r ,  O f f i c e  o f  
Operat ional  Safety,  f o r  f i n a l  determinat ion.  

TYPE C I N V E S T I G A T I O N  REPORTS. 

a. A q u a r t e r l y  r e p o r t  o f  r a d i a t i o n  exposures defined i n  paragraph l . b . ( 2 )  of 
Chapter I 1  o f  t h i s  Order, which occurred du r ing  t h e  calendar q u a r t e r  
s h a l l  be prepared by f i e l d  o rgan iza t i ons  and submit ted t o  t h e  System 
Safety Development Center, EG8G Idaho, Inc., on or be fo re  t h e  15th o f  t h e  
month f o l l o w i n g  t h e  end o f  t h e  month i n  which t h e  exposure occurred. The 
r e p o r t  s h a l l  i n c l u d e  t h e  f o l l o w i n g  i n fo rma t ion :  

( 1 )  

( 2 )  Personal i n fo rma t ion :  

A b r i e f  d e s c r i p t i o n  o f  how t h e  exposure occurred. 

( a )  Name. 

(b )  Date o f  b i r t h .  

( c )  Place o f  b i r t h .  

( d )  Sex. 

( e )  Soci a1 s e c u r i t y  number. 
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(3)  R a d i a t i o n  exposure information: 

( a )  Approximate dates for period d u r i n g  which the exposure was 
accumulated. 

( b )  Types of radiation involved. 

( c )  Total estimated radiation dose in- rem. 

b.  Form DOE F 5484.X, Individual Accident/Incident Report For All Type A ,  B ,  
and C Investigations (Attachment I I I - l ) ,  shall be prepared (based on 
instructions in Attachment 111-2) by each DOE office and DOE contractor 
organizational u n i t  fo r :  

(1)  "recordable occupa t iona l  in jur ies  and illnesses" as defined on 
Form OSHA No. 200, Log of Occupational Injuries and Illnesses 
(Attachment I I I - 3 ) ,  

( 2 )  property damage losses of $1,000 o r  more. 
damage t o  DOE property, regardless of fau l t ,  or accidents wherein 
DOE may be l iable  for damage t o  a second party, are reportable where 
the damage i s  f1,000 or more. 
tori es , equipment , and properly parked motor vehi cl  es . Excl ude 
damage resulting from a DOE reportable vehicle accident. 

any Government motor vehicle accident resulting i n  damages of $250 
or more or which involved an i n j u r y .  Exclude those cases where the 
Government vehicle i s  not a t  f a u l t  and where damage of $250 or more 
was not sustained t o  the Government vehicle, or no injury was 
i n f  1 i cted t o  the government vehi cl e occupants. 
ANSI 015.1 Motor Vehicle Accidents are reportable t o  DOE i f :  

Accidents which cause 

Include damage t o  f a c i l i t i e s ,  inven- 

( 3 )  0 
Accidents def i ned 1 n 

o Damage t o  a Government vehicle, not properly parked, is  greater 
t h a n  or equal t o  $250. 

o Damage t o  DOE property i s  greater t h a n  or equal t o  $250, and 
where the driver of a Government vehicle i s  a t  f a u l t .  

o Damage t o  any private property or vehicle i s  greater t h a n  or 
equal t o  $250 and where the driver of a Government vehicle i s  
a t  faul t .  

o Any person i s  injured and the driver of a Government vehicle i s  
a t -  f a u  1 

The descri p t i  on 
include the fol 

(1) Whether or 

of the motor vehicle accident on Form DOE F 5484.X shall 
owing information: 

not the vehicle was equipped w i t h  seat belts.  
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( 2 )  Whether o r  not  t h e  seat  b e l t s  were i n  use a t  t h e  t i m e  o f  t h e  accident.  

c. Attachment 111-4, Form DOE F 5484.2, T ransmi t ta l  o f  DOE F 5484.W, DOE F 
5484.X, o r  DOE F 5484.Y, or equiva lent ,  s h a l l  accompany a l l  t r a n s m i t t a l s  
o f  t h e  subject  forms. 

a re  t o  i n d i c a t e  t h e  new ( c o r r e c t e d )  t o t a l s ,  r a t h e r  than  a d d i t i o n s  o r  
d e l e t i o n s  which should be a p p l i e d  t o  t h e  prev ious repo r t .  Revis ions are 
due whenever new i n f o r m a t i o n  i s  ava i l ab le .  

d. I n j u r y ,  i l l n e s s ,  p roper t y  damage, and/or motor v e h i c l e  damage r e v i s i o n s  

3. QUARTERLY SUMMARIES AND OTHER REPORTS. 

a. Form DOE F 5484. For DOE F 5484.Y, Tabulat ion o f  Work-hours, Vehic le  
Usage, and T o r t  Claims (Attachment 111-5), s h a l l  be prepared by each DOE 
o f f i c e  and DOE c o n t r a c t o r  o r g a n i z a t i o n  u n i t .  
o f f i c e ,  area o f f i c e ,  and c o n t r a c t o r  o rgan iza t i ona l  u n i t  s h a l l  be received 
by t h e  System Safety Development Center, EG8G Idaho, Inc., f o r  each 
q u a r t e r  on or be fo re  t h e  25th o f  t h e  month f o l l o w i n g  t h e  quar te r .  
Revis ions t o  r e p o r t s  should be submit ted as new i n f o r m a t i o n  becomes 
ava i l ab le .  

One copy from each f i e l d  

b. V i s i t o r  Radiat ion Exposure Report.  Report a l l  p o s i t i v e  r e s u l t s  of 
ex te rna l  and i n t e r n a l  m o n i t o r i n s  f o r  v i s i t o r s .  Submit copies t o  t h e  
v i s i t o r ' s  employer (o r  t o  t h e  v i s i t o r  i f  he has no employer) w i t h i n  a 
p e r i o d  o f  30 days a f t e r  t h e  date o f  t h e  v i s i t  or  w i t h i n  30 days a f t e r  t h e  
v i s i t o r ' s  exposure has been determined, whichever i s  l a t e r .  For v i s i t o r s  
who are employees o f  t h e  DOE o r  DOE con t rac to rs ,  a r e p o r t  should be 
submit ted on ly  t o  t h e  v i s i t o r ' s  employer. I nc lude  t h e  v i s i t o r ' s  name, 
s o c i a l  s-ecur i ty number, c o n t r a c t o r  and f a c i l i t y  v i s i t e d ,  p e r i o d  of  moni - 
t o r e d  v i s i t  (beginn ing da te  and ending date),  p o r t i o n  of body o r  organ 
monitored, nuc l i des  detected, and t h e  assigned or c a l c u l a t e d  dose. 

c. Preoperat ional  Environmental Survey Reports. The r e s u l t s  o f  
environmental surveys conducted p r i o r  t o  t h e  ac tua l  s t a r t u p  of a new 
s i t e ,  f a c i l i t y ,  o r  process which has t h e  p o t e n t i a l  f o r  adverse env i ron-  
mental impact s h a l l  be documented i n  t h i s  repo r t .  F i v e  copies s h a l l  be 
submit ted t o  t h e  O f f i c e  of Operat ional  Safety and one copy t o  app rop r ia te  
program o f f i c e s  be fo re  t h e  new s i t e  becomes opera t i ona l .  

f o r  p re l im ina ry  r e p o r t s  o f  a i r c r a f t  accidents and i n c i d e n t s .  
5484.2, A i r c r a f t  Acc iden t / I nc iden t  Record (Attachment 111-6). s h a l l  be 
prepared as t h e  f i n a l  r e p o r t  f o r  a l l  a i r c r a f t  accidents and inc iden ts .  
One copy o f  each form, as soon as completed, s h a l l  be forwarded t o  t h e  
O f f i c e  o f  Operat ional  Safety  Analys is  Branch, EP-322, and one copy each 
t o  t h e  System Safety  Development Center, EGAG Idaho, Inc., and t o  the  
approp r ia te  Headquarters program o f f i c e .  
( p r e l i m i n a r y  and f i n a l )  forms a l s o  w i l l  be i nc luded  i n  t h e  r e g u l a r  repo r t  
o f  an a i r c r a f t  a c c i d e n t / i n c i d e n t  i n v e s t i g a t i o n  board. 

d. A i r c r a f t  Acc ident / Inc ident  Reports. Form DOE F 5484.X s h a l l  be prepared 
Form DOE F 

Copies o f  bo th  completed 
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0. A N N U A L  REPORTS. Heads of f i e l d  o r g a n i z a t i o n s  s h a l l  s u b m i t  the fo l lowing  
r e p o r t s :  

a. Annual Dose Summary Data Input .  F i e l d  o r g a n i z a t i o n  managers s h a l l  
s u b m i t  r e p o r t s  t o  t h e  System S a f e t y  Development Center (SSDC), a t  Idaho 
F a l l s ,  Idaho, by March 31 f o r  the preceding c a l e n d a r  y e a r  on DOE forms 
as fo l lows:  

Form 5484.6, Annual Dose Summary - (Attachment 111-7) f o r  a l l  monitored 
Department of Energy employees , c o n t r a c t o r  employees and resident non- 
emp 1 oyees e 

Form 5484.6 (Items 1. through 6., 9.. and 10. only,  a s  well  a s  the 
I n t e r n a l  Dose F i l e ,  a s  a p p r o p r i a t e )  - f o r  monitored visitors t o  
Department of Energy o r  DOE c o n t r a c t o r  opera ted  f a c i  1 i t i e s  w i t h  
p o s i t i v e  r e s u l t s .  

Form 5484.7, Employee Locator F i l e  - (Attachment 111-8) f o r  a1 1 monitored 
personnel reported on 5484.6 above, excluding v i s i t o r s .  

Form 5484.7.a, Monitored Badged Visitor F i l e  - (Attachment 111-9) f o r  
a1 1 monitored v i  si t o r s .  

Background, not  r e l a t e d  t o  occupat iona l  exposure,  w i l l  be s u b t r a c t e d  
from t h e  t o t a l  annual e x t e r n a l  body dose p r i o r  t o  submi t t ing  the d a t a .  
Form DOE F 5484.6 (Attachment IV-7) w i l l  i n c l u d e  i n t e r n a l  exposure d a t a ,  
as  prescribed, f o r  workers w t y e  i n t e r n a l  exposure exceeds 10 percent 
of DOE limits (DOE 5480,1A).- Radia t ion  exposures r e q u i r i n g  Type A ,  
8 ,  o r  C i n v e s t i g a t i o n s  s h a l l  be r e p o r t e d  on Form 5484.6, a s  well  a s  on 
Form 5484.X. 

a 

b. DOE and DOE Cont rac tor  Monitored Personnel Locator File. Information 
specified on Form DOE F 5484.7 w i l l  b e  submit ted t o  the System S a f e t y  
Development Center ,  EGLG Idaho, Inc., by March 31 f o r  each i n d i v i d u a l  
having been employed by DOE o r  a DOE c o n t r a c t o r  d u r i n g  the preceding 
ca 1 enda r y e a r .  

Monitored V i s i t o r  F i l e  t o  DOE and DOE Cont rac tor  Sites.  
F 5484.7.a. r e p o r t s  a l l  v i s i t o r s  of  a DOE o r  DOE c o n t r a c t o r  opera ted  
f a c i l i t y ,  who upon their  v i s i t ,  were badged o r  otherwise  monitored f o r  
p o s s i b l e  exposure t o  a r a d i a t i o n  envi  ronment . Exclude a s  v i  si t o r s  
any person employed by t h e  h o s t  c o n t r a c t o r  v i s i t i n g  another  o n s i t e  
f a c i l i t y  other than t h a t  t o  w h i c h  he i s  normally assigned.  

c.  Form DOE 

L!The current s t a t e - o f - t h e - a r t  f o r  internal dose assessment may not  provide  
the requi red  c a p a b i l i t y  for a l l  r a d i o n u c l i d e s .  
provided by the c o n t r a c t o r  program s h a l l  be f u l l y  documented and r e t a i n e d  i n  
i t s  permanent f i l e ,  

In such cases, the c a p a b i l i t y  
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d. Est imated DOE Proper ty  Valuat ion.  
Proper ty  Valuat ion (Attachment I I I - l O ) ,  s h a l l  be submi t ted t o  t h e  System 
Safety  Development Center, EGAG Idaho, Inc., by March 31 of each calendar 
year. L i s t  t h e  c u r r e n t  est imated replacement va lue o f  a l l  p rope r t y  under 
t h e  f i e l d  o f f i c e ' s  j u r i s d i c t i o n ,  t oge the r  w i t h  t h e  i n d i v i d u a l  values f o r  
each c o n t r a c t o r  hav ing replacement values o f  $1 m i l l i o n  or more. 
t o  Chapter I V  o f  t h i s  Order f o r  c a l c u l a t i o n  of replacement p roper t y  
va lua t i on .  

Form DOE F 5484.W, Est imated DOE 

Refer 

e. Annual Summary o f  Proper ty  Damage Contro l  Programs. Heads o f  
organ1 z a t i  ons s h a l l  submit a r e p o r t  summarizing t h e  p r o p e r t y  damage 
c o n t r o l  programs o f  f a c i l i t i e s  under t h e i r  j u r i s d i c t i o n  t o  t h e  O f f i c e  o f  
Operat ional  Safety by March 31  o f  each year  f o l l o w i n g  t h e  calendar year  
covered by t h e  repo r t .  

(I) The r e p o r t  s h a l l  c o n t a i n  t h e  f o l l o w i n g  i n fo rma t ion :  

( a )  Losses o f  S iqn i f i cance .  I nc lude  a b r i e f  summary o f  a l l  losses, 
regardless o f  cause, t h a t  exceeded $50,000 i n  government 
proper ty  damage. 
when lessons l ea rned  may be app l i cab le  t o  o t h e r  DOE f a c i l i t i e s .  

Losses under $50,000 a l s o  should be i nc luded  

( b )  Recurr ing F i r e  P r o t e c t i o n  Cost. L i s t  t h e  cos t  of f i r e  
departments , f i r e  i nspec t i  on and mai ntenance c o n t r a c t  costs , 
and f i r e  p r o t e c t i o n  engineer ing expenses i n c u r r e d  by each major 
f a c i l i t y  and for  t h e  f i e l d  o f f i c e  as a whole. The expense 
a l l o t t e d  t o  t h e  f i e l d  o f f i c e  f i r e  p r o t e c t i o n  engineer ing e f f o r t  
(Federal s a l a r i e s ,  t r a v e l ,  c o n s u l t i n g  con t rac ts ,  etc.)  should 
be i d e n t i f i e d  as a separate i tem. 

p r o t e c t i o n  improvements, phys ica l  and programmatic, accomplished 
du r ing  t h e  past  calendar year. 

( c )  Major Improvements Completed. I d e n t i f y  t h e  major p roper t y  

( d )  Planned Improvements. I d e n t i f y  t h e  major p roper t y  p r o t e c t i o n  
improvements, p h y s i c a l  and programmatic, planned f o r  t h e  coming 
calendar year. 

( e )  Appraisal  Proqram. I d e n t i f y  t h e  p roper t y  p r o t e c t i o n  appra isa ls  
accomplished d u r i n g  t h e  calendar year.  

I 

( f )  E x t i n g u i s h i n g  System Performance. For each f i r e ,  regard less , 
o f  loss,  i n  which an automat ic f i r e  e x t i n g u i s h i n g  system 1 .  

funct ioned, desc r ibe  the i n c i d e n t  i n c l u d i n g :  

- 1 Occupancy o f  b u i l d i n g  and area o f  o r i g i n .  

- 2 D o l l a r  loss.  

103 
6A-34 



. 
DOE 5484.1A 359 IIIk6 
5-9-84 

- 3 Type of system, including number of heads operated o r  amount 
of agent discharged. 

- 4 Whether the f i r e  was completely extinguished by the system, 
o r  other agents were used. 

- 5 Any failures i n  the system(s). 

( 9 )  Items of Interest. Include,any t o p i c s  of general interest  t o  
other DOE f a c i l i t i e s ,  areas needing further study or research, 
areas requiring code development o r  interpretation, or recom- 
mendations f o r  Headquarters action or d'iscussion a t  DOE f i r e  
protection conferences. 

f .  Effluent and  Environmental Reports. A l l  DOE f ac i l i t i e s  shall prepare 
annual  reports of the previous years' act ivi t ies .  The reports are: 

o A n n u a l  S i te  Env i  ronmental Report . 
o Effluent Information System (EIS) and Onsite Discharge Information 

System (001s) Report. 

(1) A n n u a l  S i te  Environmental Report 

( a )  Reporting Criteria. All DOE f ac i l i t i e s  shall submit an Annua l  
Si te  Environmental Monitoring Report t o  the Office of Opera- 
tional Safety. Environmental reports covering the previous 
calendar year  shall be prepared a n n u a l l y  and distributed by 
April 1 t o  the Office of Operational Safety (10 copies),  
appropriate program off ices ,  the Department of Energy Technical 
Information Center, and t o  other agencies and organizations, as 
appropriate. 

(b) Nonradioactive Emissions. Effluent monitoring d a t a  for 
nonradioactive pollutants, bo th  routine and accident releases 
and the i r  impacts, shall be reported i n  the Annual Si te  Environ- 
mental Report. 

( c )  Radioactive Emissions. A sumary of the t o t a l  number of curies 
i n  airborne and l i q u i d  effluents released t o  the o f f s i t e  environ- 
ment, and the nuclides, shall be included i n  the Annual S i te  
Environmental Report. Detailed effluent d a t a  shall not  be  
included i n  the Environmental Report. 

( d )  Format, Guidelines, and Examples. The format for the 
Environmental ReDort i s  provided below w i t h  guidelines and 
examples included t o  i l l u s t r a t e  the k i n d  a n d - q u a l i t y  of i n fo r -  
mation required. 
the h i g h  q u a l i t y  typical of DOE and contractor technical and 

The overall quality of the report shall be of 
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p u b l i c  repo r t s .  
p r i n t e d  and p r o f e s s i o n a l l y  ed i ted;  t h e  s i z e  o f  f i g u r e s ,  maps, 
etc., s h a l l  be 8-1/2" x 11". 

The cover should be approp r ia te ;  t h e  t e x t  

Cover Page. The cover page s h a l l  i n c l u d e  t h e  s i t e  name, 
f a c i l i t y ,  r e p o r t i n g  per iod,  ope ra t i ng  con t rac to r ,  address, 
and document number. 

T i t l e  Page. Same as fo r  1 above. 

Table o f  Contents. The contents page s h a l l  l i s t  sect ions,  
l o c a t i o n s  o f  f i g u r e s ,  t e x t s ,  appendixes, references, etc.,  
i n  t h e  document. 

I n t r o d u c t i o n .  The i n t r o d u c t i o n  s h a l l  i n c l u d e  a b r i e f  
d e s c r i p t i o n  o f  t h e  s i t e ,  t h e  na tu re  o f  i t s  pr imary operat ions,  
and a c t i v i t i e s .  A general d iscuss ion of environmental 
f ea tu res  and l a n d  and water use, i n c l u d i n g  p e r t i n e n t  demo- 
graphic i n fo rma t ion ,  s h a l l  be i nc luded  f o r  f a c i l i t i e s .  

Sumnary. The summary s h a l l  p rov ide  a concise eva lua t i on  and 
i n t e r p r e t a t i o n  o f  t h e  i n fo rma t ion  i nc luded  i n  each o f  t h e  
sect ions ( I tems - -  6-9 which f o l l o w )  conta ined i n  t h e  r e p o r t  i n  
r e l a t i o n  t o  a p p l i c a b l e  standards and requirements. 
s h a l l  be w r i t t e n  i n  a manner understandable by t h e  general 
pub l i c .  Explanat ions,  as appropr ia te,  s h a l l  be i nc luded  fo r  
unusual events or releases. A d i scuss ion  of abnormal occur- 
rences which r e s u l t e d  from or cou ld  have impact upon e i t h e r  
t h e  program a c t i v i t y  o r  t h e  s i t e ,  s h a l l  be included. Popu- 
l a t i o n  dose est imates and t h e  dose t o  t h e  maximum exposed 
i n d i v i d u a l  (where approp r ia te )  s h a l l  be inc luded.  The t o t a l  
q u a n t i t y  o f  r a d i o a c t i v i t y  released as a i r b o r n e .  and l i q u i d  
e f f l u e n t s  s h a l l  be included, along with d e s c r i p t i v e  i n f o r -  
mation on nonrad ioac t i ve  e f f l u e n t s .  

This 

Envi ronmental Program I n f o r m a t i  on. Thi s s e c t i o n  s h a l l  
prov ide a summary o f  environmental a c t i v i t i e s  a t  t h e  s i t e  
performed t o  comply w i t h  environmental r e g u l a t i o n s  and t o  
enhance t h e  environmental q u a l i t y .  I tems t o  be i nc luded  are: 

- a A summary o f  environmental mon i to r i ng  performed. This 
s h a l l  be a b r i e f  d e s c r i p t i o n  o f  t h e  t y p e  o f  mon i to r i ng  
performed; which regu la t i ons  r e q u i r e  i t ; number o f  
s t a t i o n s ,  frequency, parameters measured; t o  whom data 
repo r ted  and summary o f  r e s u l t s  compared t o  appl i cab1 e 
standards. 

- b A l i s t i n g  o f  environmental permi ts  i ssued  t o  t h e  s i t e  by 
Federal,  s t a t e ,  o r  l o c a l  regu la to ry  agencies. I nc lude  
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the type of permit, by whom issued, and the expiration 
date. . 

- c A l i s t ing  of d r a f t  and f inal  EIS's and EA'S completed 
d u r i n g  the year t h a t  pertain t o  s i t e  ac t iv i t ies .  

- d A summary of significant environmental ac t iv i t i e s  a t  the 
s i te .  This could include act ivi t ies  t o  meet permit o r  
€Is requirements, new procedures implemented t o  comply 
w i t h  regulations, pollution abatement projects, and 
special studies of the fa te  and effect of pollutants from 
the s i t e .  

- e A summary of nonradioactive effluent mon i to r ing  conducted, 
reason f o r  the monitoring, parameters measured, t o  whom 
d a t a  reported, a summary of results,  and an indication of 
noncompl i ance resu 1 t s .  

- 7 Envi  ronmental Radi ol ogi cal Program Informat i on. 
section shall include sufficient information t o  provide an 

T h i  s 

accurate description of t h e  envi ronmental radiological 
monitoring program conducted a t  each f ac i l i t y .  For f a c i l i -  
t i e s  which do n o t  monitor for  radioactivity i n  the environ- 
m e n t ,  a "Not Appl i cab1 e" response i s suf f i ci ent . 
Include a brief description of each of the media sampled 
as p a r t  of t h e  monitoring program or as part of a special 
study. 
of analysis shall be presented. I n d i v i d u a l  d a t a  points are 
not required, b u t  tables,  graphs, o r  text which clearly and 
accurately present the overall moni tor i  ng resul ts ,  s h a l l  be 
provided. ' A  map showing the location of monitoring stations 
and sampling points shall also be included, 

The type and frequency of sampling and the'methods 

As a general rule, d a t a  shall only be presented f o r  
radioactivity i n  media f o r  which there are applicable 
standards o r  other meaningful bases f o r  interpreting the 
results. Interpretation shall be made, where appropriate, 
of how the environmental levels (resulting from s i t e  opera- 
t ions) compare to  relevant parameters such as background, 
natural radioactivity, and applicable effluent or envi ron- 
mental standards . 
- a Reporting Potential Dose t o  the Public. The Environmental 

ReDort shall contain an assessment of the potential radia- 
t i o n  exposure t o  the public which could have resulted from 
s i t e  operations d u r i  ng the cal endar year, 
shall be as accurate and real is t ic .  

The assessment 

6A-37 
0 



. .  

DOE 5484.1A 0 5-9-84 
111-9 

The model ing and c a l c u l a t i o n  methodology, used i n  t h e  
dose assessment, s h a l l  be i nc luded  or referenced. A 
comparison o f  r e s u l t s  w i t h  a p p l i c a b l e  standards and 
r e l e v a n t  parameters (e.g., n a t u r a l  and a r t i f i c i a l  sources 
o f  exposure) s h a l l  a l s o  be included. 

- b Rad ioac t i ve  E f f l uen t  Data. E f f l u e n t  data f o r  rad ionuc l i des  
s h a l l  be summarized i n  t h e  repo r t .  The t o t a l  number o f  
c u r i e s  i n  a i r b o r n e  and l i q u i d  e f f l u e n t s  released t o  t h e  
o f f s i t e  environment w i t h  t h e  n u c l i d e s  o f  i n t e r e s t  s h a l l  
be i nc luded  i n  t h e  p o r t i o n  of t h e  r e p o r t  d e a l i n g  w i t h  a i r  
and water  moni tor ing,  respec t i ve l y .  I n  instances where 
l i q u i d  e f f l u e n t s  released t o  d i f f e r e n t  r e c e i v i n g  streams 
r e s u l t s  i n  separate routes o f  p o t e n t i a l  exposure, t h e  
r a d i o a c t i v i t y  discharged t o  each r e c e i  v i  ng s t  ream s h a l l  
be i d e n t i f i e d .  For purposes of r e p o r t i n g  r a d i o l o g i c a l  
e f f l u e n t  data, gross r a d i o a c t i v i t y  measurements a re  
considered unacceptable unless: t h e  gross releases are a 
small  f r a c t i o n  o f  t h e  concentrat ion guides i n  Order DOE 
5480.1A. Chapter I X  f o r  " u n i d e n t i f i e d  m ix tu res "  and are 
o f  no h e a l t h  or environmental s i g n i f i c a n c e ;  t h e  r e l a t i v e  
concen t ra t i ons  o f  speci f i c r a d i  onucl i des a re  so we1 1 
known by o t h e r  means t h a t  gross r a d i o a c t i v i t y  measurements 
are t r u l y  i n d i c a t i v e  o f  t h e  a c t i v i t y  re leased;  o r  when 
t h e  a c t i v i t y  of waste streams i s  so low as t o  preclude 
s p e c i f i c  n u c l i d e  measurements. 

- c Repor t ing Un i t s .  Should be as fo l l ows :  

. M e t r i c  Un i t s .  M e t r i c  u n i t s  s h a l l  be used throughout 
t h e  r e p o r t ,  w i t h  Engl ish equ iva len ts  i nc luded  paren- 
t h e t i c a l l y ,  when necessary t o  c l a r i f y  t h e  meaning. 

. Air.j C i / m  (for uranium and tho r ium a l s o  i nc lude  
9 / m  ). 

. Sediment. C i / g  or pCi/g d ry  weight. Speci fy depth 
For uranium and and method o f  o b t a i n i n g  dry weight.  

thorium, a l s o  i n c l u d e  g/g dry  or wet weight, where 
poss ib le .  
expressed i n  m C i / m  
o f  wet samples . 

For t r i t i u m ,  t h e  concen t ra t i on  may be 
o f  mois ture content  i n  u n i t  volume 

. Food and Vegetation. C i / g  or pCi /g  d ry  weight. 
Speci fy  percent  mois ture and method of o b t a i n i n g  
dry  weight.  
expressed i n  m C i / m  
volume o f  wet samples. 

For t r i t i u m ,  t h e  concen t ra t i on  may be 
o f  mois ture content  i n  a n i t  
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. - M i l k .  C i / m  . 

. Penetrating R a d i a t i o n .  mremlyr. 

. S o i l .  Tw9 possible reporting units: (1) C i / m  2 
' ( o r p C i / m  ). Specify depth o r  profi le  depth. For 
tritium, the concentration may be expressed i n  Ci/m 
of soil  mosture; ( 2 )  C i / g  ( o r  p C i / g )  dry weight. 
Specify depth and method of o b t a i n i n g  dry weight. 

- 8 Ground Water. The ground-water monitor ing program shall be 
described including the number of wells, sampling, frequency, 
analyses performed and a summary of results. There shall 
also be a summary of the hydrogeology of the s i t e ,  major 
aquifers, movement of ground water, p o t e n t i a l  sources of 
ground-water pollution, and uses of ground water i n  the 
vicinity of the s i t e .  

- 9 Quality Assurance. This section shall be a summary of the 
q u a l i t y  assurance measures taken t o  ensure the q u a l i t y  of 
the monitoring data. A description of the overall program, 
including sampling, analysis and d a t a  management, shall be 
included for  both radioactive and nonradioactive effluent 
and environmental monitoring. A summary of results from 
participation i n  interlaboratory cross-check programs shall 
be included, l i s t i ng  s i t e  results and expected results.  

- 10 References. List and explain, as appropriate, the applicable 
standards o r  other documents cited i n  the body of the report. 

- 11 Distribution. A s tandard  distribution l i s t  of those persons 
o r  organizations receiving copies of the report should be 
included. 

( 2 )  Effluent Information System (EIS)/Onsite Discharge Informat ion  
l e p o r t s  
covering the previous calendar year shall be submitted t o  the 
Information Systems Branch, EGBG Idaho, Inc., by April 1, w i t h  a 
copy of the cover l e t t e r  t o  the Office of Operational Safety. 
reports, including the data forms, cover sheet, maps, and, i f  
necessary, explanatory information, shall be submitted i n  accordance 
w i t h  instructions provided i n  Section I 1  of the Effluent Information 
System and Onsite Discharge Information system User's Manuals. 
Monitoring Data Report shall consist of :  

The 

The 

( a )  Cover Sheet. A cover sheet shall l i s t  the s i t e ,  f a c i l i t y ,  
report period, cont tactor(s) ,  and address. 
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Sumary Sheet. A summary shall provide pertinent descri p t i  ve 
and interpretive information which would serve t o  explain any 
facets of the d a t a  w h i c h  are not adequately described on the 
forms. Classified effluent d a t a  s h a l l  be submitted on separate . 

forms. 

Maps. Maps, 8 1/2" x l l", shall show 
streams and onsite discharge points. 
only when they ref 1 ect modi f i cat i ons 
etc.) from previous years. 

the 1 ocati ons of e f f  1 uent 
Maps should be included 
terminations or startups, 

Completed Radioactive Effluents/Onsit Di scharges/Unplanned 

shall be included unless the information required i s  
submitted v i a  the Secure Automatic Communications Network 
(SACNET) o r  directly t o  computer operations. 

1 

Exceptions. Unplanned releases of radi oact  i v i  t y  i n  ef f 1 uents, 
o r  t h a t  go o f f s i t e  by sp i l l s ,  leaks, etc., ( w h i c h  are reported 
according t o  Chapter I of th is  Order) and unplanned releases of  
radioactivity in onsite sp i l l s ,  leaks, etc. shall be reported 
t o  the Information System Branch, EG&G I d a h o ,  Inc. ,  on t h e  
separate Form DOE F 5821.1. 

Data Errors. Field organizations shall assure t h a t  any d a t a  
errors on the Radioactive Eff luent/Onsi t e  discharge Data Form 
are reported promptly t o  the Information Systems Branch, EG&G 
Idaho ,  Inc., using amended forms. 
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NAIffifIVE CJIDE 

26. Events - Begin ~ i t h  i n i t i a l  energy cor and end 1114th m&re and a u n t  cf injurY/Gamaae 

j7; kciaent Causer 
a.  3noi tions 

a.  istiont 0 

e. iaczors influencing a or b 

385. h r r r c r i v e  :c:ions ( I f  risk i s  acceptaote. corrective action may n o t  be necessary) 

3. Acc'.ions w e n  

3. Acions recnmrenaed 

7 0  --. Acfiaen: rnv+s:igawr ;a tC - : 2 ;e I emone 
[: 3 Safezy Professional i 1 O-er , .  

joo Title: [ ] Supervisor 

- : S Tei emone iuoecvl sor h t e  
a:. 

.. 

333 
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Attachment I 1  1-4 
Page IiI-19 . DOE f 5484.2 

3 t 
U. 5. Department of Energy 

TRANSMXTTAL OF DOE F 5484.X. DOE F 5484.Y, OR DOE F 5484.W 

Organization Code , 1.0, ,n .q 

5 Number of Cases: 
Case Numbers: 83-008 83409 

83-01 0 83-01 1 83-C12 

[X] Revised Cases 

I 

I 
Number of Cases: ' I  
Case Numbers: 82-019 

Comen t s : 

1 
I [d Transmittal of DOE F 5484.Y - TABULATION OF WORK-HCUX, VEHICLE USAGE, 

AND TORT CUI;% 
Quarterly Only 

Quarterly Reporting Period: [ 91 [ 12 [ 13 f4  

[ ] Transmittal of DOE F 5484.W - ESTIMATED DOE PROPERTf VALUATIGN 

I Annually Only by Operations O f f i c e  

I 

Clay GIheel i n9  8-236-1 701 Subiiitted by 
.Person t o  Contact  f s S  t4uinxr 
Modern Engineering 

100-9 Industrial B l v d .  

New C i t y ,  Iowa 60932 

Address : 

For S S X  Use O ~ l y  

359 

I 
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A t x a d m e  n t 1 I I -4 DOE 5484.11. 
359 

5-9-84 

c 

T e b m u u d  Let tranmattrl of  all ?arm mI: r S 4 U . X .  DOL ? S484.Yr or DOE I f 4 8 4 . N .  

- meek the approprfate 
bores and incLuae t3e rnamb8: of u s e s  bernq enclosed and C t r r  1nC:vidu.l case numbers. TGrs 
wrZL ptoordr a recard, b o d  Lor the rrportanq orqanirafro. md for  fbe S S X ,  of tbose cases 
w h - e  have been r e p o r t e d  Recordable cases abould be nu&Oert3 In numerical sequence, beqrzntnq 
w 4 z i  t!!e frtst ease of -e year u number 84001 (the first two drqrzs teprtsenrlnq t5e cur:ezt 
y.esi .. 73e numoe: of r m r s e d  a s e s  (U my) 8bould a s o  be indicarrd and t h e i r  1t.drvrdluL case 
n-s 1:sted. of the  loris DCE ? 5 4 8 4 . X  shou ld  be 
i n r b d e d  i n  t 5 e  space Jlwed, It is tacomaended that  a s e s  be susmirrrd v e e d y ,  mnthiy, or  
q u a s l y  (rbeneva: f i v e  OL more c u e 1  hare  been accmrrldtrd)  in order t o  ma2ntara Ua u p t e d a r c  
data-Baae. 

b e  wor::cc by raporzrng o r s u . S a t r o n s  on a qrurterAy basis.  CSecr t3c apF:opr;&tc box 
uhw.  utcLiOrJq t3rs r q o r t  rad a h 0  i n d f u t e  t3e quartarly perrod represenzed i n  t s e  report .  

--:r-.l 0' WCC MI - 4 E 4 - W  r r- *-n--ev Or*  *I**-- - To be rubmrtted .nnuaLly by 
e ope:ac:oas o f  -e CUcfent year. U e C r  f t e  appropriate 
m u h e n  e r r  teport  is b r a s  r&ut+rd-  

- 1 9  08 r-3dr p 3 4 8  -*rn rr,&+..e c- 

Any e c - a n u  p r u n e n t  t o  the rrmso::tal 

--.-.--,? ray mr ; 4 g 4 . v  p - k c l a t f a n  -*. Ve h < P -  W a n - * .  m-0- - - TO 

off:ces only, 00 or  k * o r e  R u e :  U 

&e the nane'of tSe p r r o n  smknlt=t.'lf t&e above indicated reports ,  who can be e o n t a e e d  f o r  
a ~ y  fxr-Aet inforza=:oa. arid a p r r e s p n d u q  ?S number. Addresa of t l e  reporztng orgurrtatton 
8 W d  .Is0 ba inc1od.d. 

A a p y  of eact W E  ? J4ar.w rhi& & mnt t o  the SSOC rhould U r o  be mailed t s  ttie o m r a t i o n s  
of the :epor=:sq organitauon- 

6A- 4 8 



359 

&porting Organirati on 

I 

Modern Eno i nee r i na Organization Code ,I ,o,  o , ~ ,  7 ,  G, : L  

Calendar Year 19 32 
1 

I 

DOE. F 5 4 8 4 . ~  Attachment I 1  1-5 
Paae 117-71 

TABULATION OF WORK-HOURS, VEHICLE USAGE, AND TORT CLAIMS 

! 
i DOE OR DOE- CONTRACTOF-OPERATED CONVEYANCES 
I 

QUARTSLY USAGE I 
NUMBER OF ' MILES OF HOURS 

CONVEYANCES TRAVEL OPE X T E  3 

1 DOE FEDERAL EMPLOYEE-OPERATED YEHICLES/EQUTPMENT 

H. Private Motor Vehicles 5 2,613 

I. Material Handling Equipment 1 X I  79 

I 

YEAR- END DATA 
s 2,930 J. Total Amount of Safety-Related Tort Claims 

a 
6A-49 118 
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Attachment 111-5 

- -ege 1 1 1 - 2 2  

359 
2OE 5484.1; 
5-51-84 

Th'e: da ta  rubmitred on this fsrm a r e  required f o r  normalizing DOE Accident s t a t i s t i c s .  Report 
allb data  (other than t o r t  c l a i m  da-1 a t  the end of sack q u a f t e r ,  f o r  & a t  quar:er only. 
R'ep.or,ort t o r t  c la ims a t  year-end only. m i l  completed DO& F 5484.Y forms, along w i t h  t b e  
t r a n s m i t t a l  form (DOE P 5 4 8 4 . 2 1  t o  SSDC, P.O. Box 1625,  Idaho Palls, Idaho 83415 - At ten t ion :  
CXIRS. Revisions t o  information on t h i s  form may be tranmmitted by telephone (FTS 583-9566 or 
Commercial 1-208-526-9566) or by mailing a copy of the r ev i sed  o r i g i n a l  t o  the above address.  

Itlm A - Include the hours vorked f o r  the quart tr  being reported.  Do NOT r epor t  cumu1at:ve 
year-to-date t o t a l s .  .Opt ional  - To ob ta in  acc iden t / inc i&nt  r a t e s  f o r  subgroups 
(departments,  d i v i s i o n s ,  program groups, etc.) wi th in  a report inq o rgan iza t ion ,  
complete Item 6 on Form DOE P 5484.X ( the  i nc iden t  f o r a )  and a l s o  r e p o r t  tbe 
cor:esponding work-hou:s f o r  each of these subqroups. ?he SSDC will ass:gn a permanent 
reportznq code f o r  each-subgroup name (provided :o them) and a l s o  erpia in  the r epor t ing  
procedures f o r  subqroup work-hours. 

Cars, vans, l i q h t  t rucks (less *Aan one ton rat:nq), and motorcycrcs which are ovned. 
ieased,  or r en ted  by the Federal Gower,ment. Include data  fo r  cont:actor operated 
privately-owned wenicles of the m e  c l a s s  i f  they a r e  used :n DOE cont:act vork ana 
:or whrch cost t e p o r t r n q  t o  DOE would be required i n  the w e n t  of acc iden ta l  Camaqe. 

Trucks, (rated a t  one ton or greater) vhich are ovned, leased,  or rented by t b e  Federal  
qowernment. Include da ta  for cunt:actor operated privately-owned t rucks ~f used i n  DOE 

d n t r a c t  vork and f o r  w h x h  cost r epor t ing  t o  DOE would be requrred in the event of 
a c c i d e n t a l  damage. 

I t e m - D  - Buses owned, leaned o r  rrntrd by the Pederal Government which a r e  used i n  t r m s p o r t i n q  
psmenqers  and a r e  operated by a pro fes s iona l  d r i v e r .  Include data  f o r  con t r ac to r  
operated privately-ovned burrs used i n  DO& cont:act work and fo r  whi& cost rcpor=rng 
t o  DOE would be r equ i t ed  i n  t h e  event of acc iden ta l  daamqe. 

Itam E - Airc:aft, whether powered, toved, or  f r e e f l y i n g ,  Vbic.9 are beinq operated by a DOE or 
DOE cont:acor smployee. This  includes privately-owned a8 w e l l  as Federal 
Government-ovncd, - h u e d  or -rented a i r c r d t .  Count only ai:borne operat ion hours. 

I.-: P - Waterborne c:aft, motorized, non-motorized, s t e m ,  m i l ,  . towed, etc., vhicb a r e  
operated by a DOE or DO& con t rac to r  aaployee. Tbis  i nc luces  privately-owned as well as 

Itea G - Railroad - any u n i t  of equipment (or 'combinat ion)  listed belov, d i c h  is operated by a 
DOE or DOE contractor  mployee:  Count each sepa ra t e  unit O r  car as a r i n q l e  conveyance. 
Count only the m U e r  :raveled by the power unit .  

: se l f -p rope l l ed  u n i t  of equipment eer iqned s o l e l y  for  moviaq ot!!er 
equipment. 
=Oh+ : re l f -propel led u n i t  of e q u i p e n t  not  coupled :o any o e e r  

.a 

.+ Federal Gower.aent-ovned, - leased or -rented marine c r a f t .  

. .  e q x i p e n t .  
r.2: se l f -p rope l l ed  u n i t  of c q u i p e n t ,  designed t o  ca r ry  f r e i q h t  or 

passenge:s ( n o t  a locomotive) . 
w: examples include f r e i q h t ,  passenger,  d in ing  equipment, caboose, c h c i c a l ,  
gondola, s i n i n q ,  A m X ,  courier. 

::%em ,O - DOE Federal Goverxnent report inq u n i t s  only,  lisit report ing t o  data  fo r  p r i v a t e  
oehicLes used i n  Federal  Government worx and operated by a DOE anployec. (Necessary t o  
s a t i s f y  OSHA) Federal repot:inq raqui:anents) . 

-.-en I - DOE Federal  Government rmportinq u n i t s  only,  litit ceport inp t o  data far m a t e r i a l  
tmdLlng  equipment operated by a DOE employee. (Iecesmary t o  aatisfy  OSEA Federal 
r epor t inq  r e q u i r e s e n t r ) .  

Ltem J - Report a t  Lhe end of each caiendar  year  t!x t o t a l  d o l l a r  ESouz  p a i d  3 0 E  fo r  :C:t 
claim.. S3clooe only tor', c:aims vhtch a rc  =&a-reiated ar.d :esult f:om an 
0ccupat:Onai occur :mce . 

7. 
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Attachment I I :-6 
Page 111-23 

Afrcraft d e p a r t e d  Hsrkel  A i r p o r t  a t  0916 20 brll. 19EO. Did not a r r i v e  a t  destina:!on, 
declared overdue and m i s s i n g  1141 20 A p r l l .  
bodies approximately 100 f e e t  below peak o f  m. Horan. 

Subsequent seerc!! dfscovered rreckdqe dna 

359 
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DOE F 5484.5 

359 
Attachment I II-7 
Page  111-25 (and 111-25) 

. U. 5. DEPARMENT OF E N E R G Y  
ANNUAL DOSE SUMMARY 

MONITORED MORKERS AND  VISITOR^ 
Item Date E x a m l e  and D e f i n i t i o n s  

1. Socia l  s e c u r i t y  number 001 OD O O O l ~ /  
or sequence number 

2. s e x  M (or F )  

3. B i r t h  y e a r  1942 

4. Calendar  y e a r  
3 1  5 .  Cont rac to r  c o d e  

6. DOE f i e l d  o f f i c d ’  
7 .  F a c i l i t y  

8. Occupation 

19132 
LAS L 
ALO 
Test Reac tor  
Product1 on Reac tor  
Fuel F a b r i c a t i o n  
Fuel Reprocessing 
Fuel Enrichment 
Weapons F a b r i c a t i o n  
Weapons T e s t i n g  
Waste Process i ng/Yanagement 
Nuclear Research 
Non- Nuc 1 ear  Re s e a r c h  
Acce le ra to r  
Of f i ce  or A d m i n i s t r a t i v e  
General PI a n t  /Ma i n t  enance Support  
Const c t  i on 

o Admin i s t r a t ive  and Managerial 

Other- SY 

( Inc lud ing  a d m i n i s t r a t i v e l c l e r i c a l  
supgqr t  1 
S O L  11-4, 19-21, 24-25, 32-33, 45-47 

o Eng inee r s /Sc ien t i  sts 
SOC 16,  17, 18 

o Medical Support  
SOC 26-30, 36 

1/ Only Items 1. through 6 . ,  9 . .  and lo., as well  a s  the I n t e r n a l  Dose F i l e ,  a s  - 
apDropr i a t e ,  shoul d be repor t ed  f o r  monitored v i  si tors ta DOE o r  DOE c o n t r a c t o r  
ope ra t ed  f a c i l i t i e s  wi th  p o s i t i v e  r e s u l t s ,  - 2/ Pursuant t o  DOE 5484.1A, t h i s  informat ion  w i l l  Se d e l e t e d  from 
system by May 30 or w i t h i n  60  days fo l lowing  r e c e i p t .  

3/  If  a p p l i c a b l e ,  r/ - iihen the “Other” c a t e g o r y  i s  used ,  t h e  s i t e  w i l l  i d e n t i f y  a fac  
adequa te ly  describes t9e ind iv idua l  ‘ s  l o c a t i o n .  - 51 Standard  Occupat ional  Codes, U.S. Department of L a b o r ,  1982. 

0 .  

he regorz ing  

l i t y .  which 

F 
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. 0 5-9-84 
Attachment 111-7 
Page 111-27 ( a n d  111-29) 

DOE F 5484.6 U. 5 .  DEPARTMENT OF ENERGY 
ANNUAL DOSE S U M M A R Y  

MONITORED UORKERS AND VISITORG 
Item 

9. Employment code 
10. Exposure mni tori ng 

per od(s) 
a )  Begin 
b )  End 

Date Example and Definitions 
o Techni ci  an S u p p o r t  

Radi 01 ogi  ca l  
SOC 37 ,  38, 39 
Non-Radi 01 ogi  cal  

o Non-Technical Support 
soc 37, 38, 39 

Construction 
SOC 63-65, 67-69, 564, 865 
Mechanics 
SOC 60. 61. 863 
Machining a n d  Fabrication 
SOC 71.  73-79 ,  961, 562 
Transportation 

o Other- 7 
e.g. ,  SOC 52, 5 6 ,  99 

DOE or CON or R N E  or VIS 

010182 081082 or  010182 
0 5 0 6 ~  100382 m a 2  

e body dose rem for 5y 
Deep dose equi valent- 2, 
Shallow dose equivalent- 
Tritium dose 
Neutron dose 

12. Extremity dose (rem) 

13. Lifetime whole body deep 
dose equi valent3/ (rem) 
a )  Lifetime at-contractor 
b )  Tota l  estimated 1 i fetime 

f o r  contractor plus other 
faci l i t ies  

actual dose w i t h  f l o a t i n g  decimal 
actual dose w i t h  floating decimal 
actual dose w i t h  f l o a t i n g  decimal 
actual dose witb  floating decimal 
actual dose for each of four extremities 
w i t h  floatinq decimal: 

R i g h t  arm rem 
rem Left a n  

R i  g h t  1 eg rem 
rem Left leg 

- 
- 

actual dose w i t h  f l o a t i n g  deciml 
actual dose w i t h  f l o a t i n g  decimal 

I 

I 

- 1/ When the "Other" category i s  used, the s i t e  uil l  identify an  occupation w n i c h  
adequately describes the individual's situation. 

3 
Shallow dose equivalent -- total dose a t  7 mg/cm , or w i t h i n  range of 5-10 mg/cm- 
(excluding neutron dose). 

the shallow dose equi valent. 

- 2/ Deep dose equivalent -- dose a t  1 cm (excluding 2eutron dose) 

- 3/ Includes deep dose equivalent plus tritium dose and neutron dose, b u t  excludes 

6A-54  
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Attachment I 11-7 
L Page 111-29 ( a n d  IiI-30) 

[Report the fo l lowing  in fo rma t ion  f o r  confirmed i n t e r n a l  fc jpos i t ion  which results 
i n  an annual dose which  exceeds 10 pe rcen t  of DOE limits.- The dose  e q u i v a l e n t  
from r a d i o n u c l i d e s  t h a t  a r e  cons ide red  t o  d e p o s i t  un i formly  throughout  the whole 
body s h a l l  be added t o  the whole body dose  received fran e x t e r n a l  s o u r c e s  of 
r a d i a t i o n  and t h e  sum r e p o r t e d  a s  whole body dose.] 

14. I n t a k e ( s )  o f  Rad ioac t ive  Mate r i a l  

14.a. Da te ( s )  of  i n t a k e ( s )  

I f  c h r o n i c  : 

14.a.l. Exposure per iod  - Besin 
14.a.2. Exposure pe r iod  - End 

I f  a c u t e :  

14.a.3. D a t e ( s )  of i . n t ake ( s )  
14.a.4. In t ake  d a t e :  

14.b. Mode(s) of i n t a k e  

.14.c. Rad ionuc l ide ( s )  

14,d.l. For i n h a l a t i o n  c a s e s ,  the ICRP Lung 
Model c l a s s i f i c a t i o n  of m a t e r i a l  

14.d.2. I s  c l a s s i f i c a t i o n  known o r  assumed? 

031482 
031582 

340582 
1 = Assumed 
2 = Known 

Inges t ion  
lnnal a t i o n  
Wound 
Absor?t i on 
Other 

241AM 239PU 23811 

Y 

1 = Assumed 
2 = Known 

15. Uptakes of Rad ioac t ive  M a t e r i a l +  
[To the extent p r a c t i c a b l e  based on the 
e x i s t i n g  s t a t e - o f - t h e - a r t  a t  each s i t e  
the fo l  1 owi ng d a t a  s h a l l  be recorded 
and r epor t ed  :] 

- 1/The current s t a t e - o f - t h e - a r t  may n o t  provide  t h e  required capabi  1 i c y  f o r  a1 I 
r ad ionuc l ides .  In such c a s e s ,  t h e  c a p a b i l i t y  provided by the Con t rac to r  
program s h a l l  be f u l l y  documented and r e t a i n e d  i n  i t s  p e n a n e n t  f i l e .  
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Page 111-31 (and iII-32) 

15. a. Estimates o f  Lung Burden /Dose . 
The i n i t i a l  pulmonary burden i n  C i  
( f o r  each r a d i o n u c l i d e  s p e c i f i e d  i n  
14.c.) and t h e  dose equ iva len t  f o r  
the  year  i n  rem from: 

15.a. 1. New i n t a k e (  s )  occur r i ng  du r ing  321 C i  

15.a.2. Both the  new i n t a k e ( s )  and any 1600 C i  
r es idua l  depos i t i on  from 4.5 rem 
i n t a k e ( s )  occu r r i ng  i n  p rev ious  
years 

t h e  year  0.9 rem 

15.a.3. Date o f  es t ima te (s )  05 i 583 

15.b. Estimates o f  Systemic Burden/Ordan Doses 

The systemic burden f o r  rad1 onucl i d e s  w i t h  
phys ica l  h a l f - l i v e s  g rea te r  than 1 year 
i n  C i  ( f o r  each c r i t i c a l  organ) and t h e  
dose equ iva len t  f o r  the  year i n  rem t o  
i n d i v i d u a l  organs o f  concern from: 

15.b.l. New i n t a k e ( s )  occu r r i ng  du r ing  450 C i  Lung 
t h e  year  1.5 rem Lung 

15.b.2. Both the  new i n t a k e ( s )  and any 1200 Ci Lung 40 C i  Bone 
res idua l  depos i t i on  from 3.5 rem Lung 0.4 rem Bone 
i n t a k e (  s )  occur r i ng  i n  p rev ious  
years 

15.b.3. Date o f  es t ima te (s )  051583 

125 
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5 - 9 4 4  

DOE F 5484.7 . iJ. 5. DEPARTMENT OF E N E R G Y  
MONITORED U O R K E R  LOCATOR F I L E  

Attachment I 11-8 
Page 111-33 (and !11-24)  

Item 

1. Calendar year 

2. Social security number 

3. First name 

4. Middle name 

5. Last name 

6. Date of b i r t h  

7 .  Sex 

5. Date of hire 

9. Termination date/Date of las t  v i s i t  

10. DOE office 

11. Contractor 

12. Site 

Date Field Example and Definitions 

1982 

123456789 

J O H N  

QUI NCY 

DOE 

012247 

M (or F )  

011567 

042782 

aL 
20 

RF P 

126 
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Attachment 111-9 

Page 111-35 ( a n d  111-36) 

DOE F 5454.7.a . U. 5. DEPARTMENT OF E N E q G Y  
MONITORED VISITOR LOCATOR F I L E  

I t e m  Date F ie ld  Example and Def in i t ions  

1. 

2. 

3. 

4. 

5.  

6. 

7 .  

8. 

9. 

Calendar year 

Social secur i ty  

F i  rs t name 

Middle name 

Last name 

Gate of bir th  

Exposure period 

Contractor, DOE 
DOE HQ 

F ie ld  Off ice  

1982 

number 12 3456789 

JOHN- 

QU INCY 

DOE 

01 224 7 

a ,  Begin 
b. End 

07 14 82 
12 31 82 

f i e l d  o f f i c e ,  or 
PNL 

RL 

- . .. 
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359 

U. S .  Department of Energy 

ESTIMATED DOE PROPERTY VALUATION 

Annual Replacement V a l u a t i o n  

rseld Organiza t ion  we- Omrat ions  
Submitted by John B. noes S a f e t v  Director Date 3 1 1  018 A 

- 

cement V a w o n  be- 
Report ing  Organiza t ion  CY 1983 CY 1 9 8 4  
Code e I s l o o o s ]  

C Q 
Professio-ch 

0 
7 ,lJJ 

TOTAL FIELD ORGAIIIZATION VALUATION $ 5 , 8 1 9 , 1 0 7  $ 6 , 8 5 3 , 5 3 2  

V a l u a t i o n s  should ref lect  c u r r e n t  estimate per DCE order  5484 .1  
Subni t  r e p o r t  to SSDC by March 1 5  
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Attachment I 11-10 DOE 5484.1A 359 
5 - 9 4 4  

Estlmted W E  redera1 Government property ra lb t?on  should he submitted to  the ssoc oa or before 
narc.? 15 of eac.? ca4cnd.r year by t3e  operrtrons o2f:us only; List ehe current t r t t a a a e d  
tcplacc?Pent value of a l l  property under the f t c l d  O f i Z Q ' 8  jurlsdiccron,  t o g r e a r  v i t h  Cze 
fndtvldual valuation for each contractor havrog r replacement valuatton of $1 u l l r o a  or more. 
Refer t o  Cbrpter VI of Order W E  S181.U f o r  calcu1at;on of rc:lacement valuadon. 

me SSDC, vi11 applar in t3e  left-hand co1*9nr t o  
provide eoaparattve frwrer f o r  the  current year's  rnpu:. na&; csmpleted DOE ? 5 r a c . w ,  along 
v r z h  +he t r a n t s i t t r l  f o r i  (DOE r 5181.~1 t o  ssnc, P.O.  box 162S,  Idaho P ~ L S .  :> 13119 - 
Atttntron: Ckras. Revisions t o  infornutton on t b t s  fora pray be trant=tttcd by telc?heac ( C S  
583-9566 of Commercial 1-208-9566) O r  by miltn3 a copy O f  t3e r w r s r d  orcanal t o  u e  &ova 
address. 

previous year's valuatlon as  reported to the 
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5-9-84 - 0  
CHAPTER IV 

CRITERIA FOR DETERMINING DEPARTMENT OF ENERGY PROPERTY VALUATION 

AND DEPARTMENT OF ENERGY LOSSES 

1. DEPARTMENT OF E N E R G Y  PROPERTY VALUATION. 

a. Include 

(1) Approximate replacement value of a l l  DOE-owned buildings and 
equipment. The replacement value snall be calculated by a p p l y i n g  t o  
the o r i g i n a l  cost (or most recent appraised value) an  appropriate 
cost index rat io  (cost index data pub1 i shed by "Engi  neeri ng News 
2ecord" shall be used). 

( 2 )  Cost of a l l  DOE-owned supplies. 

( 3 )  Average inventory of a l l  source and special nuclear materials. 

b. Exclude 

(1) Land and l a n d  improvements, such as sidewalks, roads, etc.  

( 2 )  8elow-ground f a c i l i t i e s  not susceptible t o  damage by f i r e  a r  
explosion, such as major water mains, water ponds, etc. ,  w h i c h  are 
carried as separate capital accounts. 

2. GUIDELINES G O V E R N I N G  LOSS ESTIMATION. 

a. Include. 

All  estimated or actual costs t o  restore DOE property t o  
preoccurrence conditions i rrespecti ve of whether t h i  s is done i n 
fact .  Where the occurrence involves property t h a t  has  Seen lost ,  
completely destroyed, or contaminated t o  a degree precluding econom- 
ically jus t i f iab le  recovery, estimates should be based on c3st for 
actual replacement and instal la t ion of identical b u i l d i n g  equipment, 
devices, or materials (including nuclear materials). I n  the case of 
unused, obsolete, o r  excess buildings, equipment, or materials, the 
estimated market value a t  the time of occurrence should be used. 

( 2 )  Estimated cost f o r  restoring t o  preoccurrence condition, w i t h o u t  
improvement, a1 1 parti a1 l y  l o s t  or damaged DOE property. 
cost for decontamination where requi red. 

Estimated costs f o r  reprocessing and reclaiming par t ia l ly  destroyed 
and damaged materials. Include damage resulting from f i ref ight ing,  
such as t h a t  caused by water and  smoke. 

Incluae 

( 3 )  

. 

1 3 2 .  
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( 4 )  All post-occurrence cleanup expenses, e.g., cleanup of radioactive 
contamination resulting from accidents, explosions, f i res ,  or other 
occurrences. 

b. Exclude. 

(1) Expenses directly resulting solely from loss of the use or occupancy 
of fac i l i t i es  affected by the occurrence. 

( 2 )  Al l  post-occurrence expenses p a i d  for by non-DOE sources, e.g., 
expenses covered by private insurance. 

c. Miscellaneous Guidelines. 

Credit should be allowed for the estimated salvaged value of items 
recovered. 

The damage and loss of privately owned property i s  not  reportable, 
under the requirements of this appendix, except t o  the extent t h a t  
the DOE i s  liable for damage and loss consequences resulting from 
the occurrence. 

Surnout of electric motors and other electrical equipment through 
overheating from electrical causes w i l l  be considered a "f i re  loss" 
only i f  self-sustained combustion exists after power i s  shut o f f .  

Expenses due t o  noma1 wear are not considered as a reportable loss 
provided t h a t  al l  of the loss i s  reasonable, foreseeable, and pre- 
accepted. However, unan t i c ipa t ed  loss accompanying such occurrences 
i s  reportable. For example, the cost for repairing or replacing 
a t a n k ,  wh ich  developed a leak due t o  corrosion, may be a reasonably 
foreseeable loss; b u t  the cost for recovery andlor replacement of 
re1 eased materi a1 , i ncl u d i  n g  accompany1 ng costs for product recovery, 
o r  replacement and costs for cleanup and decontamination, should be 
considered as an accidental loss. 

133 
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ATTACHMENT B 

DOE FORM 5484.X - INDIVIDUAL 
ACCIDENT EXPOSURE REPORT 
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INDIVIDUAL ACCI DENT/INCI DENT REPORT 
For All Type A, 6 ,  and C Investigations 

IOfficial Use Only - Privacy Act[ 
1 

. -  

For SSOC Use Only 
P.O. Accident Type , I , Energy Flow , , 
Enter G:C: Narrative FRASE Coding Revision: [ ]lst [ ]2nd [ 13rd [ 14th 

--- 
General Information 

1.  Reporting .Organiratlon 6. Department. Division ' ' ' ' ' ' ' ' 
or  ID Code (Optional] Identiflcation Code , I I I I I I 

2. Case Nwwr, I I I I I 
Year I 

1 3. huitiple-Case number , , , 
I 

CbnrnDlyYear Revision: [ ]Yes 7. Data Of kcurr rnce  

4. Accident Type [ ]Injury/Illness [ ]Vehicle 9. Accident Occurred [ ]Indoors [ ]Outdoors 

5. Investigation Type [ ]A [ 18 [ IC [ ]Declassified 11. Specific Location 
[ ]Property Damage [ ]Other 10. On Employer's Premise? [ ]Yes [ ]No 

Employee Infonat lon  
12. Check One: [ ]Injured/Il l  Employee 17. Occupation 

13. Name [ ]Under 3 m n t h s  [ 13 to 12 months  [ ]Over 12 months 

14. S.S./IO Nlrmber, , I I I I , , , 
15. Age I , , 19. Experience on th i s  job/equipment 
16. Sex: [ ]female [ ]Male [ ]Under 3 months [ 13 t o  12 months [ ]Over 12 mnths 

[ ]Operator of Equlpnent/Vehicle 18. Length of present employment 

. __ . _- -- __  ( I t  Proprrcy ~aii;; 

Injury/I 11 ness (OSHA I n f o r m  t ion) 

20. [ ]Injury Code (10) 21. Uorkdays lo s t  - 
[ ]Code 72 (21) - Skin diseases or disorders 23. Death [ ]Yes r Ifio 

I l lness  22. Uorkdays Restricted I I 1 

[ ]Cade 7b ( 2 2 )  - Oust diseases of lungs I f  "Yes", enter date I , , I , , , , , 
m n t h  Day Year 

[ ]Code 7c (23) - Resp. due to toxlc agents 
[ ]Code 7d ( 2 4 )  - Poisoning 

[ ]Code 7f (26 )  - Disorders - Repeated trauma 

24. Permanent transfer t o  different job because of accident? 

Tenninated because of accident? 
[ ]Code 7e ( 2 5 )  - Disorders - Physical agents 

[ ]Code 79 (29) - All other 

[ lues [ Irl0 

[ P e s  [ ]No 
25. Has Emoloyee returned to work with no further 

anticipated workdays los t  o r  res t r ic ted?  

Prooertv/Vehicle Damaoe 

25. 'roperty [ ]Fire 29. 5 ,  I I I I I I I I I L  
Tota l  Accioenc damage [ ]Non-Fire 

( I f  Property Oamage Accident go to  Line 29) I , ,  WE I I  Property/Venicle I I I I I t ,  

27. Verricle [ ]Govornmnt 
[ ]Private - Driven by Government Employee s , I I l  I I t 1  I I I 

[ ]Truck (1 ton or over) 30. S I  1 1  I I 1 1 1  I , ,  I I I I I ,  

c 18us 

Non-OOE PropertylYenlcle [ ]CariPickup/Van/Motorcycle 

Claim against 3Oi Paia by N E  

[ ]Other (Air. Marine. Railroad, e tc . )  s , ,  , , , ,  I ,  5 ) , , . , , I  ' 
4eimoursaoie t o  DOE P a i d  to OOE 

28. k'as Vehicle equibped w i t h  seat  belts? 
[ !Yes [ ]?lo 
I f  'Yes". was seat belt  worn? [ ]Yes [ ]No 31. Are dollar amounts final '  [ ]yes [ ]NO 

Eauioment/r(araware/'lemcle Involvea ( a s  applicable) 
22. #1 Equipnent , ) , I 1 1 1 1 1 1 1 1  

r Z  Equipment ~ 1 1 1 1 1 ~ ~ ~ ~ 1  
135 Generic (or Brand) name aiw m d e i  Iaent i i ica c i o n  Numoer 

k n e r l c  (or  k a n a )  name and 1n04ei ldentificatlon NtumDer 

3 3  D i d  Eauiwent design or defect contribute to aC:faent cause o r  severity? [ ]!io [ ]Yes 
:cn-'nue -n reverse SI:-, 6B-1 
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T= ;J u s e <  f a r  a l l  50E r e c c r a a o l e  a c c i a e n t / l n C l c e n t  c a s e s :  A S  p r e l l m i n a r y  I n p u t  f o r  a l l  T y p e  A 
anc  9 i c v e s t i s a t i o n  r e p o r t s  ana a s  s u f f l c l e n t  d a t a  f o r  T y p e  C a c c l d e n t s  ( r e f e r e n c e :  D O E  
5 4 8 4 . 1 ) .  H a l l  c o m p l e t e d  D O E  F 5 4 a d . X  forms. a l o n g  w l t h  the t r a n s m l t t a l  f o r m  (CAIRS 300)  t o  
S S D C .  P.O. Box  1 6 2 5 ,  l a a n o  F a l l s ,  l a a n o  8 5 4 1 5  - A t t e n t i o n :  C A I R S .  R e v l s l o n s  t o  I n f o r m a t l o n  on 
t h i s  f o r a  may be t r 3 n s m t t t e a  by t e i e p n o n e  ( F T s  533-9566 o r  C o m m e r c l a l  1-208-525-9566)  or  b y  
m a l t i n g  a c c p y  c f  t h e  r e v l s e a  o r 1 ; i n a l  to t h e  a o o v e  a d d r e s s .  

c a * a - =  1 - 
I .  E a c a  r a p c i t i n g  o r p a n i z a t i o n  I s  a s s i g n e d  a u n l q u e  s e v e n - c h a r a c t e r  l d e n t l f l c a t t o n  numoer. 

I f  c ~ d e  Is dnknown,  e n t e r  r e p o r t l n g  o r q a n i : a t l o n  name (company,  f i e l d  o f f i c e ,  e t c . )  a b o v e  
?:,a : ; ; e  b l o z a  o n  tne forn. 

2 .  E n t e r  c a s e  numoer .  The f i r s t  two dlglts a r e  the y e a r ,  f o l l o w e d  by  a t h r e e  d l g l t  s e r l a l  
numcer .  E a c 5  r e c o r t a a i e  a c c l a e n t / l n c l c e n t  w l l l  b e  numbered  I n  seauenca .  r e g a r d l e s s  O f  
I n ; ~ r y / l ! l a o s s .  p r o p e r - y  ccmase or v e n i c l e  t y p e ;  (3 .9 . .  the t e n t n  a c c i d e n t  I n  1982  i s  
8 2 0 1 0 ) .  

3 .  H u l t l p l e - c e s a  a c z i a e n t s  a r e  t h o s e  w h i c h  r e s u l t  I n  mors t h a n  one r e c a r d a b l e  I n j u r y ,  
2 r s p e r - y  camage o r  v e h i c l e  c a s e  or c o m b i n a t t o n  t h e r e o f ;  ( t w o  or m o r e  I n j u r e d  p e r s o n s ,  t r O  
c r  mcre aamagea v e h i c l e s ,  any  c o m o i n a t l o n  o f  I n j u r y  a n d / o r  p r o p e r t y  damage, eTC.).  R e p o r t  
e a c n  I n j u r y / p r o p e r t y  d a m a S e / v e n i c l e  c a s e  r e s i l l t l n g  f r o m  a s i n g l e  a c c l d e n t  On a s e p a r a t e  
f o r m .  w l t h  a n  i d e n t l c a l  m u l r l p l e - c a s e  a c c l d e n t  number  to show r e l a t l o n s n l p  to t h e  common 
a c : i c e n t / l n c l d e n t ;  (e.g., I f  t h e  f l r s t  m u l t l p l e - c a s e  a c c l d e n t  o f  the y e a r  r e s u l t e d  I n  t w o  
c o n t r a c t a r  employees b e l n g  I n j u r e d  I n  a o n e - c a r  r o l l o v e r .  e a c h  c a s e  w o u l d  b e  r e p o r t e d  on a 
s e p z r a t e  f o r a  5 4 8 4 . X  ana a s s l g n e d  s e q u e n t l a l  c a s e  numoers  82005 a n a  82006 .  The  v e h i c l e  
damass, I f  r e p o r t a b l e ,  w o u l c  Be snorn on a t h l r d  fo rm,  numoer  82007 .  The same 
m u l t l p l a - c a s a  numoer  "'21" s n o u l d  b e  entered I n  I I n e  3 on e a c n  o f  t h e  t h r e e  f o r m s .  Number  
e a c n  a c a l t i o n a l  m u l r l p l e  aC:fdent s e q u e n t l a l  l y ) .  

4 .  CnecK a p p r o p r l a t e  a c c i d e n t  t y p e .  I n c l u d e  I n  v e h l c l e  t y p e ,  a l l  t r a n s p o r t a t i o n  a c c l d e n t s ;  
1.e.. v e n i c l e ,  a l r : r a f t ,  m a r l n e  and  r a l l r o a d .  

5 .  I n d ; c 3 t e  Tae l n v e s t l ~ a r l o n  T y p e ;  A, 8 .  or C. T h e  d e c l a s s l f l e d  b o x  Is u s e d  w n e n  a 
p r e v l o u s l y  r e c o r t e d  c a s e  h a s  3een d e c l a s s l f l e c  to n o n - r e c o r d a o l e  SfaTUS. 

6 .  Checa t h e  pro;ram t y 2 e  c l a s s i f i c a t l o n  u n d e r  w n i c h  t h e  a c c i d e n t  o c c u r r e d .  

i .  E r i t e r  c i t e  o f  a c c i c e n ? .  
8.  E n t e r  +Ims o f  a c = I Q e n t .  
9. Check  a p p r o p r l a t e  box .  

IC. ChecK a o p r o o r l a t e  box .  
I .  E ? t e r  : r ! e f  s t a - e m e n t  f o r  s p e c l f l c  l o c a t l o n  o f  a c c l d e n t .  

I - &  - - - =  aicg 

1 2 .  Check  a p p r o p r i a t e  box .  
1 3 .  E n t e r  t h e  nama o f  the e m p l o v e e  or o p e r a t o r .  
l i .  E n t e r  S c c ! a l  Se :u r l t y  HumBer or ~ t h e r  e m p l o y e e  number .  
1 5 .  E n t e r  ce;ar?ment or d l v l s l o n  w n e r e  e m p l o y e e / o p e r a t o r  Is e m p l o y e d .  
1 5 .  E n t e r  a s e  o f  em) t o y e e / c p e r a t o r .  
1 7 .  Check  a c p r o p r l a t e  box .  
13. E-ter  s p e c l f  I C  j o b  C l a S s l f I C 3 t i O n  t i t l e .  
13.  Check  a p p r o p r l a t e  box .  
2 2 .  Check  a 3 p r o p r l a t e  box .  
2 : .  Check  a c p r o p r t a t e  B O X .  C o m o l e r e  numBer 5 5  I f  t h i s  i s  Cnecked.  
2 2 .  Check  a p p r o p r l a t e  box .  

2 5 .  ChecA a p p r o o r l a t e  box .  ( R e f e r e n c e :  OSHA l o g ) .  
2;. E n t e r  n u n o e r  o f  w o r k d a y s  l o s t .  
2 5 .  E n t e r  number  o f  r e s t r  i c t e d  w o r k d a y s .  
2 5 .  ChgcK a p p r s c r l a t e  B O X .  
2 7 .  Caeck  a p J r o p r l a t e  box .  
:8. Checx  a r p r o p r l a r e  box .  
2 9 .  Checa a e a r ? p r l a t e  box .  

3:. I n d i c a t e  * n e t n e r  t h e  v e n i c l e  I s  S o v e r n m e n t - o w n e d ,  o r  i s  a p r l v a t e l y - o w n e d  v e h i c l e  d r i v e n  
o y  a G o v e r n m e n t  e m p l o v e e .  A l s o  c n e c k  t h e  t y p e  o f  v e h l c l e  I n v o l v e d  I n  t h e  a c c l d e n r .  To 3 8  
u s e a  S F I Y  i f  " v e n i c l e "  was c a e c K e a  I n  numoer  4.  

- = - -  3 " "  4 'r..-',-.J 
- 2  ~ I -  

9 .  

.. : ,. . - . / l l ~ p e s z  

y o -  1 - 1  ~ / J c - - a r - ~ ,  Q - - - , - ?  

3 1 .  Check  a c 3 r o p r l a t e  :ox. To 3 8  u s e d  o n l y  I f  " P r o p e r t y  Damage" was c n e c k e d  I n  number  4 .  
2 2 .  E i t e r  t r . e  t o t a l  l o s s  f o r  t n l s  c a s e  t o  b e  b o r n e  by  DOE. C l a i m s  a g a i n s t  D O E  f o r  damages to 

non-SOE v e n l c l e s  or p r o s e r t v  s n o u l d  b e  I n c l u a e C  I n  t h e  t o t a l  O C E  l o s s  as w e l l  a s  c e c s r d e d  
s e p a r a r e l y  h e r e .  f 3 r  m u l t l l l e - c a s e  a c c i d e n t s .  t h e  dol t a r  l o s s  s h o u l d  no t  b e  r e d u n d a n t ;  
e.3. .  p r o r - a t e  t h e  C O S T  o f  a m u l t l ~ l e - c a s e  a c c i d e n t ,  l n v o l v l n g  two DOE v e h i c l e s .  

e n t e r  t?e amoun t  a c ? ~ a l . l y  p a l a .  t o  OOE. .20 not de lay .  t h e  r e p o r t ;  I f  n e c e s s a r y  r e p o r :  
a c - u a l  a m o u n t s  p a l C  v l a  r e v i s i o n  a f t e r  ?ne c a s e  I s  settled. ( N o t e :  The sum o f  t h e  l o s s  
: o r n e  ~y CCE, I I n e  3 2 .  anc  t n e  r e l m o u r s a o t e  amount ,  Itne 5 3 ,  I s  t n e  t o t a l  a o l l a r  loss t o  
a I I 

3 5 .  E n t e r  t h e  c o l l a r  l o s s ,  I f  anv .  TO D O E  v e n i c l e s / p r o p e r t y  w h l c n  s h o u l d  p e  r e l m 5 u r s a b l e ;  a l s o  * 

p a r ?  I o s  1 .  
5 4 .  Check a a p r s p r l a t e  ~ C X .  

2 5 .  S i r e  s e n e r i c  n s n e .  ) r a n <  name anC l a e n t l f l c s r l o n  o f  e q u l p m e n t  I n v o l v e d  i n  t h e  a c c l d e n t .  
J C .  Chec.< s z p r o c r  i a f e  3 0 ~ .  

c " . . ' ^ 9 a . . - ? r r r " . . r g  l - . , " l . , e , -  
Y -  - - _. 
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INSTRUCTIONS FOR COMPLETING DOE F 5484.X - 

37. brtlvlty 
a. What actlvlty or asslgnment v a s  I n  progress at the time Of the accident? 

Exampla: Roiltlne housekeeping duties were belng performed. 
2 )  No actlvlty I n  faclllty due to extended holiday weekend. 
3 )  Emproyee was Ifivolved In routine securlty lnspectlon. 

b. Yhat saeclflc task was the employee actually performlng at the time of the accldent? 
Example: 1 )  Employee was pulling utlllty cart whlch was l o a d e d  wlth bags of heavy wastepaper 

from office a r e a  to hallway. 
2 )  Nc employee actlvlty. 
3 )  Employee was drlvlng patrol car from guard station to research faclllty. 

3 8 .  E-5 
1.  Descrlbe accident, I n  order of sequence, beglnnlng wlth lnltlatlng event, and followed 

Example: 1 )  Wheel of utlllty cart caught agalnst door  caslng. Bags of heavy wastepaper whlcn 
were I n  cart fell to end of cart. Cart tlpped over o n t o  foot of employee. Rlght 
foot was crushed between utlllty cart and door caslng. 

2 )  HVAC system malfunctioned durlng long weekend. Upper floor of offlce bullding 
became excesslvely hot and tr lggered the automatlc sprlnkler system. 

3 )  Patrol car struck Icy section of road. Employee lost control of vehlcle, whlcn 
skidded across r o a d  Into concrete abutment on slde of road .  

b y  secondary and tertlary events. 

b .  Nature and Extent of Injury/Damage. 
Example: 1 )  Rlght foot of employee was severely brulsed. 

2 )  Upper offlce a r e a  and contents were damaged b y  water. Extenslve clean-up requlred. 
3 )  Damage to rlght front fender, tlre, headllght and grlll. 

a. State the pre-accident condltlon, o m l s s l o n ,  or e r r o r ;  (the speclf Ic control factor 

Example: 1 )  Wheel of utlllty cart was worn and would not r o l l  properly. Utlllty cart was 

2 )  Thermostatlc control on HVAC had been Improperly Installed durlng recent 

3 )  Road was covered with Icy spots. Weather was foggy. 
b. Llst I n  o r d e r  of Importance the contrlbutlng factors or underlylng causes; (management 

2 )  Facility malntenance had not Inspected the newly-Installed thermostatlc control. 

5 )  Employee had not been tralned I n  drlvlng under  winter condltlons. Company has no 

39. k - 1 d e n t  Causes 
whlch was the direct or lmmedltate cause of the accident). 

oveiloaded wlth wastepaper. 

replacement. 

system factors). 
Exo-;lc: 1 )  Employee had not been Instructed I n  overloading hazards. 

a 
No exlstlng supervlsory revlew over craft-asslgned repalrs. 

driver tralnlng program. 
40. err-ctlve Actlorn 

a. Actlcns taken to prevent recurrence of accldent/lncldent. 
Example: 1 )  W h e e l s  of utlllty cart were replaced wlth larger size wheels. All carts w i l l  be 

Inspected for safe operation. Malntenance employees were Instructed I n  overloading 
haz a r  d s  . 

2 )  Thermostatlc control was Inspected and found free of defects and v a s  properly 
rew Ired. 

3 )  A l l  securlty personnel were Instructed at safety tralnlng meetlng on drlvlng under 
hazardous condltlons. 

b. Recommended correctlve actlons a r e  those whlch a r e  planned by l i n e  management whlch 
require time for Implementatlon. Provlde lmplementatlon date. 

Example: 1 )  Provlde human factors r e v l e r  of utlllty carts and o t h e r  equlpment purchases. 
2 )  Management to revlew malntenance procedures and Inspection process. 
3 )  Provlde defensive drlver tralnlng course. 

4 1 .  Enter signature of accldent Investigator who can be contacted for follow-up, the date a n d  . 
FTS or commerclal telephone number a n d  Indicate the lnvestlgators job tltle. 

42 .  Enter slgnature and FTS or Commercial telephone number of cognlzant supervisor. 

6B-3 
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ATTACHMENT C 

DOE FORM 5484.8 - "TERMINATION OCCUPATIONAL 
EXPOSURE REPORT" 
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1 
rc>r": G: J 
i 7  S2, 

US. DEPARTMENT OF ENERGY 

CONTRACTOR EM PLOY E E 
OCCUPATIONAL SAFETY OR HEALTH COMPLAINT 

This form i s  orovioea for the OSlllIanC. of any DOE contractor mmDloVee or reprewntatlue thereof w n o  ( 1  )believer t h a t  e violetion of a DOE 
safety or heaitn ltenderd miist i  and IIIdmsires t o  f i le  a complaint. I t  i8 not Intended to conmtltuta the entcluslve means b v  wnlcn a comolaint 
m a y  be registered wi th  tne contractor or wltn mm DOE.  

1.A. THE UNDERSIGNED BELIEVES T r i A T  i V I O L A T I O N  OF A DOE OCCUPATIONAL SAFETY OR H E A L T H  S T A N D A R D  EXISTS A T  
T H E  PLACES OF EMPLOYMENT Ih iO lCdTED BELOW, RESULTING IN A JOB SAFETY OR H E A L T H  H A Z A R D  TO EMPLOYEES. 

? .  CONTRACTOR'S NAh lE  3 .  ADDRESS (Street. City. 'State.  Zip Coae) 

(Check One)  I - 

I 4 .  TELEPUONE NO. 

6 .  K I N D  O F  A C T I V I T Y  7 .  N A M E  A N D  PHONE NUMBER OF CONTRACTOR'S AGENTIS!  IN C H A R G E  

1 

5 .  SPECIFY T H E  P A R T I C U L A R  BUILDING O R  WORKSITE WHERE T H E  A L L E G E D  V I O L A T I O N  IS LOCATED. I N C L U D I N G  
ADDRESS. 

10.A. TO Y O U R  KNOWLEDGE.  H A S  THIS  V I O L d T I O N  BEEN THE SUBJECT OF A N Y  UNION/MANAGEMENT G R I E V A N C E  
O R  H A V E  Y O U  ( O R  A N Y O N E  Y O U  K h 0 . S )  OTHERWISE C A L L E D  I T  T O  T H E  A T T E N T I O N  OF. O R  DISCUSSED IT  
W I T H .  THE E%DLOVEQ O R  P N Y  REPSESENTATIVE!  (Check one) 

I 

! 

! 



359 

4 

ATTACHMENT E 
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Draft American National Standard 
Control of Radioactive Surface Contamination on 
Materials, Equipment, and Facilities to B e  
Released for Uncontrolled Use 
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1.  Scope 

. This standard provides criteria for the control o f  m3- 

terials. equipment ,  and facilities. contaminated with 
radioactivity. proposed to be released for uncontrolled 
use. Permissible contamination limits are specified. as 
well as methods for  assessing the levels o f  contamina- 
tion. The  following areas are a matter of  separate con- 
sideraticn and are beyond the scope o f  this standard: 

peised through material 

tion 

( 1  Control o f  radioactive contamination that is dis- 

( ' 2 )  Materials made radioactive by neutron irradia- 

(3) Contaminated soils 
(4) Contaminated clothing and evaluation of con- 

The control  measures of this standard are designed 
tamination on persons 

to provide protection of the general public and the 
environment a g i n s t  unwarranted exposure to radio- 
active materials. 

2. Definitions 

SOTli: T h e  definitions given in this rcction y e  of 3 restrictive 
n i t u r e  for the purpose of this s t ~ n d a r d  only. 

2.1 S h d l .  Should.  atid May. The  word "sliall" is used 
to denote  a requirerncnt: [lie word "should" to denote  
a rccomniendation; t l i c  word "may" to denote  pcrniis- 
sion, being neither a requiremenr nor a reconimenda- 
t ion. T(I coniorrii to tliis s[:itid:irJ, siiri,iic ciuitaiiiiiia- 

t iori  control dial1 bc pcrfairiiicd i i i  ;icctrrtl:iiice wit l i  t l ic 
standard's rcquirciiictiis hut nut nccesssrily witli irs 
rccoiiiincnd3tions. 

2.2 Uncontrolled Use. Uncontrolled use tiicans use 
withour rcstriction for radiation protection purposcs. 

2.3 Removable Surface Coiirarninarion. Kciiiovablc 
surface con t3niuiatior1 dcnotcs radioactive inarcrial 

measured by thc portions that can be transferred to 
another surface by simple mechanical contact.  

2.4 Property. Tlic tern1 "propcrty" is used to denote  
niaterials. facilities. a n d  equipmcrit: i t  is not used to 
denote  land. 

3. Criteria for Release 

3. I Property shall he trcatcd as potentia'lly con- 
taminated i f  it has been used or storcd in conjunction 
with operations that could produce contaniinatiori 
levels in excess of tlic values givcri in Table I. 

3.2 Suriaccs of potentially contarniriated propcrty 
shall be surveyed by  means o f  appropriate instruments 
and tccliriiques before rcleasc. 

3.3 Where potcntially conraniiriated surfaccs arc not 
acccssihlc for m e a s u r c ~ i i c ~ i ~  ( a s  i n  some pipcs. drains. 
arid ductwork).  sucli propcrry sliall not bc rclcased pur- 
suant t o  this standard.  but sIia11 hc made  t l i c  s u h j x t  of  
C ~ S C - ~ Y - C ~ S C  evaluati()li.  

3.1 ContaminatcJ proper ty  sliall be clcancd 3s 

tliorouglily as practicable beforc rc!cxe for uncun. 
trolled use. 

3.5 Property shal l  nut be relcascd for uricontrolled use 
unless nicasurcrncnts show [ l i e  total and removable 
contaniination lcvels to hc no g:catcr than the values 
in Table I or Tablc 2 .  (Tllc values in Table 2 are easier 
to apply wIicri r ~ i c  coiitaiiiiiiants cx ino t  be inctividual~y 
idcn tiiicd. 

3.6 Co:iiiiigs i i cc l l  ill i o v t i i  IIic ~ ~ ~ i i t ~ i i i i t i ; t t i o ~ ~  sli;ill ntri 

hc c.ori.;itlcrcJ :I \ol i i t i t i i i  I I I  tlic iaiiii:iriiiiiatiuri I)roli- 
Iciii. 7lut is. [Iic tiioititoiiiip lccliiiiqiics sliall h c  suf- 
fiiicrit I O  Jctcriitiiic. and s11c.11 JctcriiiinJtioii sliall he  
niade. t l i a t  t l i c  rota1 m o u n t  of conraniination present 
on atid under a n y  coaiiiig docs nut c s i e e d  tlic Table I 
o r  T h l c  2 valucs hcforc rclcasc. 

3 . 7  Tlic person u r  urg;lniY.3tioii rclcasing property pre. 
viously contaii inarcd dbovc  ai1~)wablc liriiits sli3ll main- 

3 
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1':ible 1 
Surface Cont~min3tion Limits* 

.. 

-~ ~~ 

Contaminants  

G r o u p  Description 
Sucl ides  Total  
(Note I) Rcmovable (Fixed plus Removable) 

20 N y d c x t a b l e  Nuclidcs for which 227Ac I 
thc  nonoccupational MCP, lNo tc  2) 241.242n1.243, ,~ (Note 3)  
is 2 x I O - ' )  c i / m 3  or less 259.250.25 I . 252c r '  

or for which 243.244.24 5.256.247.24 8 r m  

125.1 291 the nonoccupat iond NCP, (Norc 4) 
is 2 x IO-' ~ i / n 3  or less 237Np  

231pa 

* l 0 P b  
238.t39.250.242.244pu 

2 2 6.: 2 8~~ 

22 8.2 3 0 ~ h  

2 Those  nuclides not in Croup 1 for which 
the nonocc~pa t iona1  SICP, (No te  2) 
is I x 10-12 ~ i / m 3  or less 

thc nonoccuca t iond  YCP, (Note 4) 

is I x c i i n 3  or ICSS 

o r  i q r  whicn 

2000 a 
Nondctcctablc 0, y 

w o t c  5 )  

3 Those  nuclides not in Group  1 o r  1000 SO00 
G r o u p  2 

'The levels may  bc  avc:a_ccd ovcr one square mctcr providcd the max imum activity in any arca of 100 crn2 is lcss than three timcs the 
limit value. For purposes of ave:zFinr ui th  rec3rd :o isnlatcd cpots of activity, any square rnc:er o f  surfacc shd l  be considered ro be 
contaminated above the limit L. applicable IO in0 crn2,if ( I )  f rom mcasurcmcnts of J reprcscntative number n of scctions i t  is dctcr-  
mincd that  I/n 5 ,  3; > L. whc:e 5; is :hc dpm/lOO cm- detc:mincd,lrom rncasurcmcnt of scction i ;  or (2)  i t  is detcrmincd that  the 
activity of a11 isolat-d soots or particles in any arca less than 100 c m -  exceeds 3L. 
t Pisintrgrations per minu:e pe: s q u u e  drcimc:er. 

NOTES: 
(I) Values prcscntcd 1ir:c arc o b u i n c d  i rom tlic Codc of Adcrul Reprrlurio/rs. Titlc IO. P u t  20. April 30, 1975. Thc  most limiting 

of dl given MCP vducs  (for cxamplc. soluble vc:sus imolublc)  u c  to bc u r d .  In the cvcni of the occurrcncc of mixturcs of radiw 
nuclides, the fraction contriburcd by each consti tucnr of its own limit shall bc detcrmincd and  thc sum of thc fractions shall be less 
than 1. 

( 2 )  Maximum pcrmistible concent:ation in i r  applicable to cont inuous exposure o f  members o f  thc public as published by o r  de- 
rived from an auL5oritativc source such as the National C o m n i t f r c  on Radiation Protection and Mcasurcmcnts (NCRP). the Intcr-  
national Commission on Radiologicd Protection (ICRP). o r  thc. N u c l e x  Rcgulatory Commission (NRC). From thc Code of Federul 
Reprluriats. Title 10. P u t  20. Appendix E. Table 1. Column 1. 

formly spread over 100 cn-. 
( ? )  T h e  instrument utilir$d for this measurcmcnt shall be calihratcd to mcasurc at least 100 pCi of a n y  Croup-l  contaminanis  uni. 

(4) Waximurn pcrmissiblc conccntration in water applicablc to mcrnhcrs of the public. 

( 5 )  Tlic instrumeni  utilized for t l i i t  rncasurcmcnt shall bc calilirarcd to mcasurc ; i t  Icnst 1 nCi o f  3 n v  Grnup-2 bcia or gamma con- 
tarninants uniformly sprcad nvcr an  arc3 cquivalcnt to t l ic scnsitivc arc3 of thc dctcctor.  Dircct tuwcy for uncondiiional rclc:isc 
should be pcrformcd in arcas w h c x  tlic background is r; IO0 counts pcr minuic .  Wllcn thc suwry must bc pcriormcd in a back- 
ground cxcccding 100 counts  per minute.  it may  be nrccssary to use tlic indirect suwcy method to providc thc additional sensitivity 
required.  

1 4 4  
6E-2 
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XI t e r n a t e  Su r fa i r  C o n t a n i i i i a t i o i i  Limits 
(.All .-\lpIia E m i t t e r s .  except U,,, and T l i n a l ,  Considered as 3 C r o u p ) '  

Limit- 1 Activity) 
( d p m l l n o  cm:)t .. 

Total 
Conlaminarim C'ontinccncieT Rcmovablc (F i scd  plus Rcmovablc) 

I f  t he  contaminant  cannot  bc  idcntificd; o r  
. if alpha emittcrs other  than Lln3t (Note I) 

20 Nondc tccta blc 
( N o w  2) 

and Tlinar arc prcscnt;  o r  if thc hcta 
emittcrs compricc 2 2 7 ~ ~  or 2 2 s ~ a  

I f  i t  is known that  ail d p h a  emittcrs u c  
grne:aic.d from U n a I  (Yore I )  and TIina1; 
and  if bcta emitters are present that .  wliilc 
not idcntificd. d o  not include '*'Ac. I2 ' l ,  
2:6Ra, and 22sRa  

I f  it is known that alpha cmit tcrs  are 
penc:atcd only from UnaI (No te  1) and 
T h n a l  in equilibrium with its dccay 
products ;and if thc bcta emitters.  while 
not idcntilicd. d o  not include - -  'Ac .  

" l l . a n d  

,,- 
1 2 5 1 ,  1 2 9 1 . 9 0 ~ ~ .  2 2 3 ~ ~ .  2 2 s ~ ~ .  1261, 

500 

IO00 

!011l1 0 

Nondctcctablc 0. I 

(Note 3) 

5000 

'The lcvcls may averagcd ovcr onc  squvc rnctcr providcd thc maxinium activity in any 
i rca  of 100 an- is lcss than th:ce firiics tlic limit value. For  pu:pcscs of avc:aring with re- 
p r d  in  isolated spots of activity. any cquirc meter of 2uriJce dial1 be considc:ed !o  bc 
contaminated abnvc thc limit L. ~ p p l i c a b l c  to 100 c m - .  i f f  I )  from rncasurcmcnts of a 
rcprctcntativ: numbcr n of scrtions i t  is dcterrnincd that  I/n Ln Si > L. w1ic:e S; is the 
dpniilOO cm' dctcrmined from mcasurcment of section i ;  or (1) it is d c t e m i n e d  that  thc 
ae:ivity of all isolatcd spots or particles in any area less than 1 0 0  cm' excecds 3L. 
+ Disinicprations per minute  pcr s q u u e  dccimcter.  

KOTES: 
( I ) l l n a t  3nd decay products.  

f Z )  Thc  instrumcnt utilized for this measuremeni shall bc u l ib ra t ed  to measure 3 t  least 
100 pCi of any G r o u p 1  contaminants uniformly sprmd ovcr 100 cm'.  

( 3 )  Thc ins:rumcnr utilizcd for this measurement shall be cll ibrated to measure at  Icast 1 
nCi o i  Jny Croup-?  beta or g a m m a  contaminants  uniformly sprcad over a n  area equivalent 
to thc scn\itive arc3 o f  ttie dcrcc:or. Direct sumcy for unconditional rclc2sc should be pc:. 
formed in areas whcrc the b a c k c r w n d  is C 100 cnunts  pcr minute .  When the survey must be 
pc:forined in a backcround excccdinc 109 counts  per minute .  i t  may be necessary to use the 
indirect sun.ey me thod  io provide thc additional sensitivity requircd. 

t a i n  records of re l c s sed  propex!. The record shall in. 
clude i d e n t i f i c a t i u n  of t h e  propc:ty. the da te  of last 
m o n i t o r i n g  o p e r a t i o n .  tlic i dc r i t i t y  of t t i e  i n d i v i d u a l  
who performed tlic mui i i for inc  operatioii .  thc type of 
n i o i i i t u r i n g  i n s t r u t i i c ~ i t s  uscd. and the  rcst i l ts  of the 
mo n i to riii g o pc r 3 t ion . 

3.8 A q u a l i t y  a s su ra i i cc  jlrugr3iii shall hc. i i i iplci i tc i i tcd 
to ensure the a d e q u a c y  o i  s u r i d c c  c u n t ~ m i t i a t i u i t  nica- 
sure mcn 1s. 

6 

4. Quan t i  fica Lion of Coiitaniina t ion  

4.1 G e n e r a l .  The l ini i ts  iri Tables I 3nd 2 a re  based on 
"as low as p rac l i c3b lc"  c o n s i d c r a t i u n s ;  t h a t  is. they are 
lcvcls  tliat can hc ac l i i cvcd  in iiiost cases w i t h  r c a s o n 3 b l c  
dccon tan i i r i a ! ion  t n c t h o d s .  (Somc g u i d a n c e  on hazard 
e v a l u a t i o n  a t  tlicsc Icvcls is civcn in Appendix B.) Rc.- 
c a u s c  ~ l i c  liiiii[s Jre so low. t l tcy tax tlic c a p b i l i t i c s  of 
av3i l3blc  iristriiriicntsfion to d c t c c t  t h e m  p3r r i cu l3 r ly  
ii the c o n t a n i i n 3 t i u r i  uccxrs 3s 3n i nd iv idua l .  sma l l -  



359 

. .  

diarncter. widcly dispcrscd sourcc. Some clrrsscs of coii- 
tamiriants (beta cmi[tc:s < 0. I5 MeV maximum e n e r n  
and beta emitters a t  the 1000 d?rn/I 00 cm2 total con- 
tamination limits1 may. in order to de:ermine compli- 
ance with the limits. require special detection methods 
and analysis beyond those presented here. 

4.2 Xleasurement and Sampling. Although alpha and 
beta surface contamination' usually can be detected by 
direct monitoring methods. c e r t i n  situations (high 
background, insufficient sensitivity. lack of accessibil- 
ity, etc) may require :he use of indirect fsmear) meth- 
ods 3s the primary monitoring procedure. Both meth- 
ods should be used as necessarl; to  obtain a complete 
assessment of the surface being examined - that is, 
coverage of a suriace by direct measurement should 
be followed by smears of representative portions. 
Acceptable practices for the purpose of this standard 
are described in 4.2.1, 4.22,  and 4.2.3. 

4.2.1 Procedures. Tlie surface shall first be moni- 
torcd by a direct method as described in 42.2.  The di- 
rect measurement should be followed by the taking 
o i  smears from representative portions of the surface 
as described in 3.2.3. 

4.2.2 Direct Methods of Surface Monitoring. Di- 
rect monitoring of 3 surface for totd surface con- 
tamination may be accomplished by making sequen- 
tial nieasurements over the suriace u i t h  a stationary 
detector or  by  slowly sweeping the detector over the 
surface. If the detector passes over an isolated small- 
diameter source, the number of  pulses produced by 
the source in the detector will be inversely propor- 
t ional to the scanning speed. The scanning spcrd should 
be slow enough to ensure detection 01' a t  least half the 
sources with emission rates a t  the appropriate limits 
as specified in Tables 1 and 2.  Aural  indicators of 
coutits (speakers or eaiphonesj should be used, par- 
ticularly in surveys for alpha emitters. 

4.2.2.1 Alpha Contamination 3lonitoring. 
Since alpha particles have a short range in air. the 
distance from the probe window to the surface to be 
monitored shall not exceed 0.5 cni. M e n  monitoring 
for Group-I alpha emitters. the scanning speed across 
a surface (in centimeters pe: second) shall not exceed 
onc-third tlic nuinericd valus of the detector window 
dimension (in ccntiineters) in tlie directiun of tlic 
scan.' In gcne:rrl. thc scancing specd shall be slow 
enough to ensure 3 source detection frequency of 50;. 

'-This is cquivalcnt to specifyinr that tlic tiinc required b y  thc 
dctcctor to trwcrsc ;t point sourcc will be 3 t  least  3 scconds. 
T!iis is a vcry slou scmninc  spccd: 3 dcrcc:or u i t h  3 window 
that is 20 crn long in [lie durc:ion of the sc3n will traverse 
only  0.4 rn in 1 minute.  

or iiiorc. Tlic prohc shall tic stationary for actual mca- 
surcnictii of Icve!s wlicn conianiination is located. 

4.2.2.2 Rera Contmritiation Monitoring. Beta 
monitorins shall be pcrfdrmcd with 3 low-background, 
thin-window detector. Thc detcctor window and the 
intervening nicdiuni shall transmit a t  kas1,6@Z of the 
incident beta particles. Thc scanning spccd slid1 be slow 
enougi  to ensure a source detection probability of 
50': or more' and the dctcctor window slisll be no 
more than 5 cm from the surface. The probe shall be 
stationary for nieasurcment wlien contamination is de- 
tected. If tlie external gamma-radiation background is 
significantly above natural background levels. shielding 
or'other measures may be required to enable detection 
of the contamination. 

The beta contamination monitoring methods de- 
scribed above are not suitable for detection of low- 
energy (E,,, < I50 keV) beta sources. Beta emitters 
with limits of 2000 dpm/lOO cm' (total) will also be 
very difficult t o  detect at the limits. In both c ~ s e s ,  
special monitoring procedures will have to be used. 

4.2.3 Indirect Methods of Surface Monitoring 
(Smear Xfethod). Tlie indirect method of surface 
monitoring (smear mctlicd) shall be used whenever 
contamination is found above surface contamination 
limits using direct methods. It should also be used to  
sample representative portions as part of a total survey 
for surface contamination as a sensitive method of 
finding contaminated areas near the limits. 

The level of reniovable surface contamination is 
given by the aniount of  radioactivity transferred to a 
standard material ui th  which the contaminated surface 
has been wipcd. The large variability in the contamina- 
tion removal factor makes quantitative estimation by 
smear methods of contamination present o n  the surface 
uncertain. Since the removal factor is affected by vary- 
ing tlie pressure applied during smearing according to 
the type of surface being smeared and the form of the 
contamination. efiorts should be made to  obtain a uni- 

' T h e  performance requircriients should be readily met with a 
2 @ i r n 2  thin-cnd u i n d o w  ( S i r n  diirnc:erl and 3 5 i m ; s  scan- 
n ing  syccd. Skillcd fechniciJns may be able :o survcy a t  higher 
spccds. 'The following arc exarnplcs of average detection eificien- 
cics ohtaincd by expcricnccd monitors on  bet i  sourccs (E,,, 
= 0 . 5 7  SfcY), using 5-crn diarncter. 1.7-rnglcm: cnd-uindow 
CIf JcteL,!nrs couylcd w i t 1 1  J ciwnt-rate rnctcr having 3 spcak- 
cr output giviri! 1 sound p u l w  i o t  c x l i  Glf pulse (I. F. Som- 
nicrt. pcrtnnil c ~ i r i i n i i i n i c ~ t i ~ r n c ~ .  Sources wcrc lcss t l i jn  1 cm 
i n  di:iiiictcr. bxAcround cuunt rate was I20 counts/min. m d  
window-surfxr  distance was 1 cm. 

Tcst I Test 2 

ScJnning spccd (crnicl 3.5-15  5 
Sourcc r m i r i o n  r3tc rbc.ras/min) 5000 2000 
A * c r q c  dr!ection frequency 80:; 5 0 7  

- -- 

7 
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fomi rcmoval factor by using appropriate clcriccs or 
practices in ordcr to ensure uniiormity in pressure 3p- 
plied to smears. 

The amount of  removable radioac!ive material shall 
be determined by wiping with soft absorbent material 
(for example. filtcr paper). applying uniiorm modcrate 
pressure. The amount of  radioactive material on  the 
wipe shdl  be determined with an appropriate instru- 
ment of  known efficiency (including geometry). 

4.3 Instrument Selection. For alpha monitoring. scin- 
tillation and gas proportional detectors are acceptable. 
Scintillation detectors c3n become light sensitive if 
pinholcs are produced in the thin window. Gas-tlow 
and air-filled proportional counten. although adverse- 
ly affected by extreme climatic conditions. are usul ly  
more stable under normal use and less light sensitive. 
The GM pancake-type tube with a 5-cm diameter thin 
window is the detector of choice for the beta particles. 
Proportiond counters or plastic organic s c i n t i ~ ~ a t o n  
with thin light-tight covers are also suitable for beta 
monitoring. 

4.4 lbsic Performance Coiisidentions for Monitoring 
lnstrunients 

4.4. I Tlie instninicnt shall haw sufficient counting 
eflisicncy to dcterniint the  disintcgration ratcs for the 
spccilic radionuclidcs involved (scc Table 1 or 2)  with 
an accuracy of  bctter than 2 50% a t  tlic 9Wc con- 
fidcrice levcl in a counting tiinc of less than 5 min. 

of differcnt energies 511311 bc known. 

time to ensure propcr pcrioriiiance when nionitoring 
nonuniformly contaniinated surfaccs. 

4.4.4 Tlie pertinent requirements of American Na- 
tional Standard Spccification of Portable X- or Gamma 
Radiation Survey Instruments. ANSI N 13.4-1971, s l i d  
be met. 

4.5 Instrumentation Test and Calibration. Instruments 
shdl  be tested and calibrated in accordance with the 
specifications contained in American National Stan- 
dard for Radiation Protection lnstrumcntation Test 
and'Calibration, ANSI N323-1977. 

4.4.2 The rcsponse of thc iiistrument to radia~ion 

4.4.3 The instrument shall have a rapid response 
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(These .-\ppcndixcs arc not  a part of 1)r: i f I  Arncriun Nat iond S t a n d x d  Control of RJdinacivc  Swfacc Con- 

includcd for information purposes only . )  
Appendixes tmiinarion on \fJtciial<. Equiprncnt. : i d  Facilities to Uc Rclcard inr UncontrnUcd USC. N 1 3 . 1 2 ,  but are 

-. 

Appendix A 
Methods for Decontamin3tion 

A I .  Introduction 

This section summarizes general me thods  for  decon- 
tamination and is presented as a guide in planning and 
selecting decontamination procedures for  radioactively 
contaminated materials and equipment  being cleaned - 
for unrestricted release. Decontamination procedures, 
in general, follow acceptable industrial practices for 
m i n t a i n i n e  cleanliness and removing contaminants  
such as surface dirt ,  oils, scale deposits, and oxide film. 
Decontamination methods rang: f rom simple pro- 
cedures such as hand wiping to complex operations in- 
volving large facilities. heavy mechanical equipment,  
and extensive logistical support  and  3re often dependent 
on the resources, experience, and innovativeness o f  
those responsible for accomplishng the task. Tech- 
niques v a r y  widely on the basis o f  the type o f  mater id  
contaminated. the nature of the contaminant ,  and the 
factors underlying the need to perform the decon- 
tamination. Detailed treatment o f  decontamination 
methods is beyond the scope of  this standard; however, 
techniques and experiences are well documented in the 
literature. A partial list o f  useful references. primarily 
literature searches and  bibliographic^ are provided 
at ' the e n d  of  this appendix. Preliminar). measures to 
f d i t a t e  decontamination. such as removable coatings, 
are strongly recommended. 

A?. Basic Considentions 

A2.1 Resources. The availability of adequute resources 
is 3 key factor in selecting a decontamination method.  
Rtsourccs wl i i i l i  s lwuld be evaluated include dccon- 
tarnination facilirics. auxiliary equipmcnt .  decon-  
taniination supplics. protec:ive clotlung, monitoring 
equipment.  and  manpower. Particular empliasis should 
bc placcd on adcqu3cy of con ta inmmt  and waste. 
handling facilities. Migration of c o n t a m i n a ~ i o n  causcd 
by dccontsniination proccdurcs or incffectivc contain- 
ment  of waste matcrial may contanunare surrounding 
equipnient or facilities and add significantly to the 
overall cost of cleaning. 

AZ.2 Cost. Essentially all decon t~mina t ion  efforts are 
influenced by the  cost of t h e  procxlure compared with 
the value o f  the material. cquipnient. or facilities being 
cleaned. In some instances it may he more economical 
to dispose o f  the objects as controlled or c o n t m i n a t e d  
waste than to clean them to unrestricted release levels. 
When contaminants involve short-lived isotopes, it may  
be more economical to wait for radioactive decay below 
unrestricted release levels than to decontaminate the m3- 
terial. 

A1.3 Personnel Safety. Protection for personnel pcr- 
forming the decontamination and  for those in sur- 
rounding areas should be considered in initial planning. 
Respiratory protection is a key consideration since 
many decontamination procedures generate airborne 
contamination. The  toxicity of  the cleaning agent 
should be considered along *xith tlie potential for 
evolution o f  toxic fumes when the cleaning agent 
comes in contact with the surface being cleaned. In 
addition, the potential for the presenc: or generation 
o f  explosive or flammable gas mivtures should be  
evaluated. Procedures with significan t radiological, 
i ndus t ed  liygienc. or safe ty hazards should be per- 
formed under an approved written job pian in which 
all h u a r d s  a n d  prccautions arc clearly decried. Person- 
nel using :he j ob  p l m s  should understand the require- 
ments of the job p l m  bcforc staning work. 

A2.4 Effects of  Decontamination. The effect o f  the 
decontamination procedurc on thc mater id  being 
clcaned should be  considered in the initial planning. In 
addition to the obvious dcstructive effect o f  procedures 
such as sandblxt ing.  gririding. etc.  corrosion or insidi- 
ous c l i lm~cs  a s sac t a t~d  v.itli various chemical reactions 
should also be cvaluatcd. 

. 

A3.1 Gerienl. I t  is oitcn of a d v a n t q c  to  t&  several 
diffcrcn t decontaniiii3tiori proccdurcs or techniques 
on a test basis hr'iorc nuk ing  3 commitment to a s inge  
nicthod. In most procedures tlie decontamination fac- 

9 
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tor ( D F )  is high OII tlic initial i lcaning h u t  significant- 
ly reduccd in succcssivc stci is. 

A3.2  %lanuaI Cleaning. Manual cleaning iiicludcs sucli 
procedurcs as wiping. scrubbing. niopping. etc.  and, in 
gcnc rd .  is 3n cffccrivc nictliod of rcnioving low or 
niudcr3tc Ievcls of contaiiiiiiation on nonporous  or 
iicarly iionporous surfaces. \vatcr  or a varicty o f  dctcr-  
gciits. soivciirs, chclariric a y i t s .  and otlicr cliciiiicals 
iii:iy he uscd. h lmual  clcaniiig usually prcsciits miiiiinal 
airborne a n d  surface sontaniination control problems. 

A3.3 hlechanical Cleaning. Mechanical clcatiiiig in- 
cliidcs siich decontamination mcihods  as vacuuming. 
high-pressure stcam and water ilcaniiig, soaking. and 
ultrasonics. These methods  are genc:ally m o c i a r e d  
with thc decontamination of highly contuiiiinatcd 
equ ipmen t  bu t  have application with lower levels of 
contaminat ion .  

A3.3.1 Vacuuming, \\'et or Dry. Vacuuming is gen- 
e:aIIy cffcctive in removing loose particulate contamin-  
ation and  is frequently used as  311 initial decontamina- 
t ion s tep  prcparatory to nianual clcaning. Vacuum sys- 
t cms should hc properly filtcrcd to prcvcnt [lie spread 
of cuntaiiiiiidtioii to surrouridiiig areas 2nd to reduce 
t l i c  hazard o f  airborne contamination. Care should be  
takc!i to cnsurc that t h c  concentration of radiosctivc 
iii:!crial in t l i c  vacuuiii system docs not crcate uiiusual- 
ly h igh  r a d i ~ t i o n  exposure rlitcs to pc:sotinel aiid t h a t  
i t  docs not prcscnt a criticality l i izard.  

A j . 3 . 1  Je t  Cleaning. tligli-prcssure s team and  water 
uscd aloiic o r  i n k e d  with clicniicals and  dctergcnts are 
cficctlvc i i i  attaining high dccontaiiiindtiun factors. 
C't)iiiliicrcial systciiis using the j e t  c!caiiiiig principle are 
uvdilahlc. liquipniciit of this  type is i d e d l y  suited for 
r c~ i iu t c  opcration and fur clc2niiig large s u r f x c  areas. 
1 licli-prcssurc jct cleaning has  the disadvantsge of 
sllrcadiiig coiitaiiiination over a largc arc2 and  is more 
ct'fcctivc when wcd in a cave or cell designed espccisl- 
ly I'or [his purpose. 

s r c  iiscd cxtciisivc!y for dccontainiiiation of sinall and 
iiiodcralc sizc malerial a n d  equipiiient. Both mc thods  
iii;ikc use o i  c.liciiiica1 solutiolis 2nd may require sup- 
purt  fcaturcs sucli as catch tanks. liquid recycle abil- 
ity. :ind lillcrcd veiililaiioii s!.stciiis. Spraying has llic 
atlv;itit:!gc o f  coiiiiiiiiiiig iIiccIi3iiic:il ;is wcll as cliciiiical 
aclioii: Iiuwcvcr. i i i  5oiiic c ~ s c s  tlic sl iapc 0 1 '  t l ic  ohjcct 
hciiic clcaticd prcvciits cilc'iiivc clcaiiiii< xt ioi i  uti :ill 
suri'accs. StiaAiiiS priwidcs good x c c s s  to s u r i x c s  but 
docs not providc iiicslimicsl action. 

A3.3 .-I U1 I rnsotiic Cleniiitig. L'1 t rasun i; clcaii i i i  c 
cuiiiliiiics tlic adva i i t agc  of i l ic i i i i ia l  actioii a n J  mc. 
cliaii i id ciicrgy f o r  clcsniiic. I1 is hcst siiitcd fur siiiall 

cuiiipoiicnts a n d  offers tlic a J v a n t 2 g c  of rciiiote op- 

A3.3.3 Soaking and  Spny ing .  Soahng and  spraying 

cratioii 2nd  n p i d  dccoiilaliiiiiation oi ubjcsts with i r -  
r e p l a :  sliapcs aiid crcviccs. 

A3.J Griiidiiig and Ahns ive  .Action. CIcaiiiiig pro- 
cedirrcs criiployiiig griiidiiis or abrasive action Jrc ef- 
fcctivc means u i  dccuntaniiiiatiiig iiicral a l id  concrete 
sitrfaccs. providcd :il[cration o f  the surface :ires of tlic 
ohjcut bciiig clcaiicd caii Iic tulcratcd. 

A3.4.1 Grinding. Grincliiic o f s u r i x c s  io reii iovc 
contamination is usually liniitcd to sriiall objccts o r  
isolatcd spots of c o n t ~ n i i n a t i o n  wlicrc the  surface is 
reasonably smoo th .  Grindiris nornially produces a 
high dccoiitaniinatioii (actor and is economical. A 
varicty of coiiiiiicrcial grindcrs niay bc used. Grinding 
iiilic:cntly Icavcs residual containination on the surface 
of the object being clcancd and thcrcfore usually re- 
quires final clcaning try some o thcr  mctliod ( v a c u u m  
ing. wiping. etc). 

Grinding frcqucntly produccs particulate air activ- 
i ty and  is generally not economical fc.r large surface 

A3.4.1 Abnsive  Rlnstiiig. Abrasive blastin: 113s 3 

nuiiibcr of d v a n t a g e s  over griiidirig. I t  is rapid. pro- 
vides a liigli DF. is cft'cctivc o i i  irrcgular shupcd sur- 
faces and can be uscd fo r  1ar;c areas. Abrasive hlasting 
niakcs us? of a l a r g  variety of abrssivcs (sand, sliclls. 
glass h c d s .  nictds. c tc l  with vclocity. sliapc. and sizc 
of [lie ~ b r a s i v e  influencing surfacc-removal cliaracter- 
istics. A priiiic disadvantage o f  abrasive blastin; is t h a t  
it usually gcncrates h i ~ h  airhoriie contamination and  
sprcdds surfacc conlaininatioii: howevcr. this C Y I  be 
niiiiiiiiizcd h y  u e t  blasting tccliniqucs, vacuum sys- 
tciiis, or filtercd ciiclosurcs. 

.43.j  Destructive 1)ecoiitatiiiiinrioli. Destructivc de- 
coiitaininatiori proccdurcs include pliysical re:iiuvaI of 
cc7iitlniiiiatcd parts or scctions. G c x r ~ l l y .  little or no 
ciiort is made to clean tlic contaminated p a n s  bciorc 
disposal a s  w x t c .  Coiitaiiiiiicnt a n d  o ther  radiological 
controls assosiuted tv i t l i  dcs:ruit ivc clcaning 3rc de-  
pendciit on coritaiiiiriation lcvcls. the  naturc of the 
coiitaiiiiiiant. a n d  the pliysiial cliaracteristics of tlic 
parts bcing rcniovcd. 

. 
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B1. Introduction 

The surface contamination li'mits of this standard are 
a consensus, based on  what is considered to be safe 
and practicable with current technoloc .  This ap- 
pendix presents a formalism by wluch the h u a r d s  at 
these limits may be evaluated. I t  is recognized that rea- 
sonable changes in the assumptions could make major 
climges in the results. 

A number of papers have been published on the 
setting of surface contamination limits (for example, 
Ref. [ 1-61 ) .3  There are two basic considerations: 
Since uncontrolled surface contamination can consti- 
tute a radiological hazard. limits are needed; because 
there is no unique relationship between the contamina- 
tion level and the resulting radiation doses to humans, 
the limits must be somewhat arbitrary. A comprehen- 
sive approach to the analysis of potential hazards from 
surface contamination can be found in Ref. (21. 

. 

bound is taken as 5000 dpmldm?.  The pcrriiissible con- 
taniination limits based on possible ingestion are pre- 
sented iii Fig. BI. 

B3. Inhalation 

Q 
B2. Ingestion 

Experience with worlduide fdlout from nuclear weap- 
ons tests and with the reactor accident a t  Qhdscale. 
Enghnd. in 1957 suggests that ingestion of  contarni- 
nated food is a major factor in radiation dose resulting 
from surface contaniination. .As a first approximation, 
the ingestion hazard is taken as proportional to the 
mLKirnuni permissible concentrstion in water (MPC,, 
Ref. [7 ]  ). The limit for 90Sr is arbitrarily taken as 
1000 dpm/100 cm2 and is approximately the value of 
background 90Sr contamination produced as a result 
of fallout from past nuclear weapons tests. (In this 
appendix the dimensions are expressed as disintegra- 
tions per minute per square decimeter [dpm/dm2 1 for 
convenicnce in manipulations: this is identical to dpm/ 
100 cm2.) l imi t s  thus derived would be objectionably 
high for nuclides for wluch the WC, values are  high. 
Iligli surface contamination limits have been shown 
to bc uiiriccessury in practice atiJ could lead to un- 
necessary radiation exposure via direct radiation. per- 
cutaneous absorption. etc. Accordingly. the upper 

'Surnbers in y u x c  brackets rcfcr to correspondins numbers 
in Sccricln R i .  Refcrcnccs for Appendix U. 

Surface contamination can be resuspended in air and 
the:eby become a potentia1 inhalation hazard. TIUS 
problem has been studicd extensively and i t  has been 
demonstrated that no unique relationship exists be- 
tween surface and airborne levels of contamination. 
By making reasonable assumptions. however. i t  is 
possible to calculate a potential hazard. This is done 
in the following paragraplis. 

The rate at which the surface contanination be- 
comes airborne is q 1  = 
ation lcvel (Ciini'). A is thc surface are3 (m?) ,  and R 
is the resuspension rutc (hr-1). In a reasonably well- 
ventilated room the contamination is removed almost 
entirely by the ventilation process. The removal rate is 
q :  = CVD where Cis the airborne concentration 
(Cilm'). Vis thc room volume (rn'), and D is the 
ventilation ratc ( h r -  I ) .  At  equilibrium, the contamina- 
tion is removed a t  tlic samc rate t h a t  i t  bccomes air-  
borne. q l  = q l .  Thus the surface contamination level 
gi \ ing a particular level of airhorne contamination is 
w = cl. 'D/AR. The valucs assumed herc arc  (Kef. [2.  41) 

R ,  where tv is the contaniin- 

2 1.h ' 
'-, 

< <  

... , 
- ,  

!'/A = 2.25  (nib . -  

D = j ( I i i - I )  
R = ( h r - l ) .  - I '  

Tlie surface conraminJtinn lcvcl that products maxi- 
niuiii pcrinissiblc air concenirJtions (MPC,) under 
tlicsc conditions is 

wf.Cijin*) = I . I  25 X JM X MPC, (,pCi/cc) 

Esprcsscd in  disintcyaiions pcr nii i iutr  per square deci- 
iiicicr. this is 

w(dpni/dni:) = 2.5 X I O i  

For : 3 ° h . t l ~ c  511'C, valuc is 6 X I O - i J  pCi/cc(Rcf 171). 
and t l ic currcspondiiic surface contarnination lcvcl is 

I O 5  

- . .  , /.& ~ J/-.. i ' .  .:- ' .;c .. - . 
*.e: - L - . ,  / 

x MiT3 (pci icc)  

a 
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Table B1 

Derived Contamination Limits. 

*The limits in Tablc I of the standird arc biscd on thcsc limits 
as well as on practical considerations in :heir mexurcments. 

Table B1 
Permissible Contamination Limits' 

Limit 
Contaminant (dpml IO0 cm2) 

Croup 1 
Table B 1  h i t s  < 1000 dpmllOO cm2 

Table BI limits > 1000 dpm/lOO cm2 

100 

Group Z 
1000 

Group 3 
Oilicrs so00 

'The limits in Table 1 of the standard are  h s c d  on these limits 
as well as on practical considerations in their measurements. 

B4. Liniits Uased on Potential Inl ia l~t ion or  
I iigcst ion 

l i m i t s  must be  set low enough to control potential 
hazards f rom bo th  inhalation and  ince:tion. Thus  for 
each nuclide the lowcr of the limits derived in Sccrions 
BZ and 83 is taken as the permissible contamination . 
limit. 

T3hlc 11.1 
Nten ia t e  PemisGhle Coiirainii ia~ion Limits 

Contaminant 
L l n l l i  

(dpmi100 cm't 

IO00 

5000 

For example,  consider 2 3 1  Pa. The hlPC, is 9 X 
IO- Ci/ni j :  so the surface contamination limit based 
on possiblc ingestion (Fig. BI) would be 2900 dpm/dm2 
Tlie MPC', is 4 X IO- ' Ci/ni3: thus the surface con- 
tamination limit bawd on possible inhalation (Fig. B11) 
would bc  100 dpi i i /dn i2 .  C l e ~ r l y .  for tlus nuclide. in- 
halation is rlic liriiitiiig consideration: so the permissible 
conrxninat ion limit is 100 Jpnij'dm:. 

As 3 second extrrniplc. cnnsidcr 2'aRa. From Fig. B1. 
the ingcstion-bxcd limit is 100 dpm/diri2:  from Fig. B2.  
tlic inhalation-based h i i t  is 5000 dpmidrn:. For this 
nuclide. possible ingrstiun is the limiting considcration: 
so the pcrinissiblc contxii i i i3tiun liiiiir is 100 Jpiii,'Jm:. 

The results are prcscntcd in Table BI. 

B5. Surface Contaiiunation Limits for Groups 
of Xuclides 

The  limits in Table B I arc based on rather gross as- 
sumptions. Tlie state of the technology does n u l  justify 
the implication that the h u x d s  associated with surface 
contamination are known with precision. I t  may be 
more realistic to set the limits for groups o f  nuclides. 
These limits are given in Table B2.  ( T h e  limits give11 in 
T ~ b k  I32 were used in Jrr iving 3 1  t h e  limits prcscnred 
in T3blc I.) 

I i i  p r x t i c c .  31pIi3 cniitrcrs a r c  usu3lly trcatcd 3 s  a '. , 

scp3rarc g r o u p  o i  nuclidcs bcsausc ( I ) alpha emiuers  
arc gcncrd ly  iiiure Iiazardous tlim others i f  ~ ~ k c i i  into 
thc human bodv a n d  ( 2 )  ~ I p l i a  emitters rcquirc dif- 



ferent monitoring instruments than those used for 
other nuclidcs. 

Since almost all alpha emit ten are members of 
Group I ,  if alpha ermtten are to be treated as a single 
group they must be assigned to Group 1. Although ths 
is acceptable in general, these low limits are neither 
necessary nor acceptable for natural uranium or natural 
thorium. Thus. these widely used materials are not 
considered parts o f  the "alpha emitter" group. The 
limits obtained by includ&g the alpha emitters in 
Group I are presented in Table B3. (The limits given in 
Table B3 were used in arriving at the alternate limits 
presented in Table 2.) 

B7 .  References for Appendix B 
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contamination standards. In: Health Phvsics Operational 
Motriton'ng New York: Gordon and Breach Science 
Publishers; 1972: pp 1767-1781. 

121 Ilc31y. J .  W. Surfacc ('ontarnination: Dccision 
Levcls. Springficid. Va.: kilion31 Tcchnical Informa- 
tion Service; 1971 : Los A l m o s  Scientific Laboratory 
Report NO. LX-4558-hlS. 

[ 3 ]  Safe I Isndling of Radioisotopcs. Vienna: Intema- 
tional Atomic Energy Agcncy: 195s; S a k t y  Series 1 .  
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mittee on Radiation Protection and Measurement: 
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(61 General Principles of Monitoring for Radiation 
Protection of Workcn. London: Pcrgamon Press: 1969: 
International Commission on Rsdiological Protection 
Publication 12. 

(71 Standards for Protection against Radiation. Code 
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3. C o n t i n c e n c y  C o n t a c t s  

A c e  nc-7 

F i r e  De2artment 

P o l i c e  Depar tnent  

H e a l t h  Departnent 

? o i s o n  C o n t r o l  C e n t e r  

S t a t e  E n v i r J n m e n t a l  
Aqezcy  

EPA-Zeg iona l  O f f  ice. 

ETA-ERT. ICOM 

S p i l l  C o n t r a c t o r  

S t a t e  P o l i c e  

F.A.A. 

C i v i l  Defense 

On S i t e  C o o r d i n a t o r  

S i t e  T e l e p h o n e  

Nearest T e l e p h o n e  

C o n t a c t  Phone  Number  

( L o c a t i o n )  

O t h e r  

I .  C o n t i n q e n c v  P l a n s  

S p i l l ,  Accidental  Release: D e s c r i b e  

F i r e  Ex2 , los ion ;  D e s c r i b e  

O t h e r  ; D e s c r i b e  

E x i t  R o u t e s ,  C o m m u n i c a t i o n  Sys t e rns :  D e s c r i b e  0 .  
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ATTACHMENT G 

DOE ORDER 5480.1A 
ENVIRONMENTAL PROTECTION SAFETY AND HEALTH 

PROTECTION PROGRAM FOR DOE OPERATIONS 

170  



I I.S. Department of Energy 
Washington, D.C. 

SUBJECT: ENVIRONMEATAL PROTECTION, SAFETY, AND HEALTH 
7 PROTECTION PROGRAM FOR DOE OPERATIONS 

DOE 5480.1A 

8- 13-81 

1. 

2 .  

PURPOSE. 
Hea l thPro tec t ion  Program for Departnent of  Energy ( D O E )  operations. 

This Order es tabl ishes  the Environmental Protection, Safety, and 

CANCELLATION. 
PROTECTION PROG2AY FOR DOE OPERATIONS, of 5-5-80. 
cancelled; see Table of Contents: 

DOE 5480.1, ENVIRONMENTAL PROTECTION, .SAFETY, AND HEALTH 
I t s  chapters are n o t  

3. 

4. - 

SCOPE. 
operations including a l l  DOE contractor operations where, under the con- 
t ractual  arrangements f o r  the work t o  be performed, DOE has authority t o  
es tab l i sh  and enforce environmental protection, sa fe ty ,  and health protection 
program requirenents. The extent t o  which requirements apply i s  specified i n  
the various suppl ementary chapters o f  t h i s  Order. 

The policy and requirenents outlined i n  th is  Order apply t o  a l l  DOE 

REFERENCES.  

a. DOE Procurement Regulations (DOE PRs), P a r t  9-50, which p rov ide  the 
clauses to be used i n  contracts where DOE e l e c t s  t o  enforce environmental 
protection, sa fe ty ,  and health protection requirements. 

b. E.O. 12196, "Occupational Safety and Health Programs f o r  Federal 
Employees," w h i c h  establ ishes the requi tement for  Federal agencies t o  
provide occupational safety and health programs for  t h e i r  employees. 

c. 29 CFR 1960, SAFETY AND HEALTH PROVISIONS FOR FEDERAL EMPLOYEES, which 
provides the regulations and guide1 ines  f o r  the imp1 ementation o f  
E.O.  12196. 

d. DOE 5482.1A, ENVIRONMENTAL, SAFETY, AND HEALTH APPRAISAL PROGRAM, 
which presents the Department's policy and requirements for  appraisal 
of environmental protection, sa fe ty ,  and health protection programs. 

e. DOE 5581.1A, SAFETY ANALYSIS AND R E V I E W  SYSTEM, which establ ishes  uniform 
requi tements for t h e  preparation and  review o f  safety analyses. 

f .  DOE 5700.6A, Q U A L I T Y  ASSURANCE, which s e t s  for th  principles and assigns 
responsibil i t i e s  f o r  es tabl ishing,  imp1 ernenting, and  maintaining programs 
of plans and actions t o  assure quali ty achievement i n  DOE programs. 

6G-1 
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h. 

i .  

k. 

1 .  

n.  

DOE 1324.2, RECORDS DIS?OSITION, which prescribes requirements for the 
retent ion and disposit ion o f  records. 

CONTXACTOR-OPERATED ( G O C O )  FACILITIES, which provides gu idance  and 
es tab l i shes  procedures for the GOCO safety and health program. 

DOE 5483.1, OCCUPATIONAL SAFETY A N D  HEALTH PROG2AM FOR GOYERNMENT-OUNEO 

D O E  5484.1, ENVIRgNMENTAL PROTECTION, SAFETY, A N D  HEALTH PROTECTION 
2EPORTING REQUIRENENTS, which establ ishes  the requirements and  procedures 
f o r  reporting and investigating matters o f  environmental protection, 
sa fe ty ,  and health protection significance t o  DOE operations. 

DOE 5484.2, UNUSUAL OCCURRENCE REPORTING SYSTEM, which establ ishes  a 
system f o r  reporting unusual occurrences h a v i n g  programmatic significance. 

DOE 6430. , FACILITIES GErJE4AL DESIGN C2ITERIA,  impl emented while in 
coordination by Assistant Secretary, Managenent and Administration 
menorandun of 6-10-81. 

DOE 3790.1, OCCUPATIONAL SAFETY AND HEALTH PRCG2AV FOR F E a E R A L  EHPLOYEES, 
which establ ishes  the pol  icy for the impl  ementation and administration 
of  the occupational , s a f e t y ,  and health program f o r  Federal Employees. 

DOE 5610.3, PROGRAY TO PREVENT ACCIDENTAL OR UNAUTHO2IZED NUCLEAR 
EXPLOSIVE DETONATIONS,  w h i c h  es tabl ishes  safety pol ic ies  and  
procedures applicable t o  a c t i v i t i e s  involving nuclear explosives. 

Pending the devel opnent and promul g a t i o n  o f  sugpl ernental chapters t o  t h i s  
Order, the references l i s t e d  in Attachment 2 may be used as guideline 
procedures and standards in the d i  scharge of the DepartTent' s environ- 
mental protection, sa fe ty ,  and health protection respons ib i l i t i es  under 
the Occupational Safety and Health Act of 1970; Executive Ord,er 12088; 
the Atomic Energy Act of 1954, as  amended; and  the Energy Reorganization 
Act of 1974, a s  amended. 

5. DEFINITIONS. 

a .  Environmental Protection, Safety,  a n d  Health Protection Program refers t o  
tnose DOE requirefients, a c t i v i t i e s .  ana  functions i n  the conduct o f  a l l  
DOE and DOE-control led-operat ions t h a t  are concerned w i t h :  control1 i n g  
a i r ,  water, a n d  soil pol lut ion;  l i m i t i n g  t o  acceptably low levels  r isks  
t o  the well-being of  both operating personnel and the general public; 
and protecting property adequately against  accidental loss  a n d  damage. 
Typical a c t i v i t i e s  and functions related t o  t h i s  program include, b u t  are 
n o t  1 imi ted to ,  the f o l l o w i n g :  environmental protection, occupational 
s a f e t y ,  f i r e  protection, industr ia l  hygiene, health physics, occupational 
medicine, process and  f a c i l  i t i e s  safety,  nucl.ear sa fe ty ,  a n d  quality 
assurance. 

6- 
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.. ..  
t t  

b. 

C. 

d. 

e. 

f .  

h .  

i .  

j. 

k .  

1. 

m. 

Feccral Emoloyeo Occuoational Safety and Health Program refers t o  the 
program mandated by E . O .  12196 , and implemented by 29 CFR 1960, and 
DOE 3790.1. ' 

DOE 0 erations are those ac t iv i t i e s  funded by DOE for  which DOE has re- + sponsibi 1 ty  f o r  environmental protection, safety,  and health protection. 

Line Organization includes the program secretarial o f f icer ,  the program 
of t ice ,  and the f ie ld  organization responsible for the management of a 
given DOE operation. 

DOE Contractor includes any DOE prime contractor or subcontractor subject 
t o  the contractual provisions of DOE PR-50.704.2 o r  other contractual 
provisions where DOE has elected t o  enforce environmental protection, 
safety,  quality assurance, and health protection requirements by specific 
negotiated contract provisions. 

Program Secretarial Officer i s  an out1 ay program manager and includes 
the Assistant Secretaries for  Conservation and Renewable Energy, Fossil 
Energy, Nuclear Energy, Defense Program, Envi ronmental Protection, Safety 
and Emergency Preparedness, and the Director of Energy Research. 

S t a n d a r d  means a specified s e t  of  rules or conditions concerned with the 
classification of  components; delineation of procedures; definition of 
terms; specifications of  materials, performance, design, or operations; 
or measurements of quality in describing materials, products, systems, 
services or practices. Standards may be specified by DOE a s  prescribed 
( i  .e. ,  required) or recommended. 

Prescribed Standards are those standards adopted by DOE t h a t  define the 
minimum requirements t h a t  D O E  and i t s  contractors must comply w i t h  t o  the 
extent they apply t o  the ac t iv i t ies ,  being conducted. 

Recommended Standards a r e  those guides or standards adopted by DOE that  
DOE and  i t s  contractors should consider fo r  guidance, as applicable, i n  
a d d i t i o n  t o  the prescribed standards. 

An Exern t i o n  i s  a release from the requirements of  th is  Order, or any -+ other DO Orders. 

A n  Exception i s  an interim release frcm a standard o f  the type specified 
under the Occupational Safety and Health Act. 

A Temporary Variance i s  a short-term release from a standard of  the type 
specified under the Occupational Safety and Health Act. 

A Permanent Variance i s  a release from a standard o f  the type specified 
under tne  Occupat iona l  Safety and H e a l t h  Act. 

e 
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n. Qual i ty  Assurance are a l l  those planned and systematic actions necessary 
t o  provide adequate confidence that  a f ac i l i t y ,  structure,  system, or 
component will per fon  sat isfactor i ly  in service. 

o. An Implementation P l a n  i s  a concise description of the approach, 
resources, a n d  time period planned for impl ementing Orders t h a t  require 
such plans on a s i t e  wide basis including a description of the execution 
of environmental protsction, safety,  and health responsibil i t ies and 
authori t ies  by the f ie l  d organization, and any proposed exemptions t o  
parts of such DOE Orders. 

p. An Assessment i s  an examination and evaluation by a Program Secretarial 
Officer of those portions of  i t s  internal environmental protection, 
safety,  and health program, program plan impl ementation, and operations 
retained under i t s  control . 

6. P O L I C Y .  I t  i s  the policy o f  the DOE t o :  

a .  

b. 

Assure protection of  tire environment, the safety and health of the 
public, and  Government property against accidental loss and damage. 

Provide safe and healthful workplaces and  conditions of employment for 
a l l  employees of DOE and DOE contractors. 

c. Assure compl iance w i t h  applicable statutory requirements affecting 
Federal facil i t i es  and operations. 

d. Assure t h a t  research, development, demonstration, and production activi-  
t i e s  are performed i n  a controlled manner; t h a t  components, systems, and 
processes a re  designed, developed, constructed, tested,  operated, and 
maintained according t o  sound engineering standards, qual i ty practices, 
and technical specifications; and t h a t  resulting technology data are 
Val i d  and retrievable. 

7. RESPONSIBILITIES A N D  AUTHORITIES 

a. Line Management. D O E  i-ieadquarters primary responsibility a n d  au tho r i ty  ' 

i s  i n  program development, planning, and  policy. Program execution i s  
the responsibil i t y  o f  the DOE f i e l  d structure w h i c h  a1 so provides input 
t o  program fo rmula t ion  and  pol icy. The program secretarial officers and 
operations o f f i c e  managers a l l  report t o  the Under Secretary for overall 
direction, administration, and  insti tutional matters. The program 
Secretarial Officers have the primary responsibil i t y  for developm.ent of  
assigned programs. The f ie ld  organization managers are responsible t o  . 

the respective program Secretarial Officers f o r  execution of these 
programs. Environmental protection, safety,  a n d  health protection 

' i s  an integral part o f  t h e  programs. Accordingly, l ine management 
responsibil i t y  for  these functions o f  the assigned programs and 
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1 
b 

. .  

f a c i l i t i e s  flows from the Under Secretary t o  the program Secretarial 
Officers t o  the f ie l  d organization managers. 

b. Program Secretarial Officers are assigned primary responsibil i t y  for 
assuring impl ementation of the DOE environmental protection, safety,  
and health protection program. This responsibil i t y  includes assur-ing 
t h a t  DOE and Federal environmental protection, safety,  qual i t y  assurance, 
and health protection policies,  directives,  and orders are adhered t o  
continuously and vigorously i n  a l l  DOE operations. They are also 
responsible for impl ementation of the Federal Employee Occupational 
Safety and Health Program. They shall : 

Provide clear and expl i c i  t delegations of a u t h o r i t y  and 
responsibil i t ies.  

Assure t h a t  appropriate program elenents, as identified i n  Attach- 
ment 1, are included in program plans and proposals f o r  design, 
construction, operation, modification, and decommissioning of DOE 
operations. 

Take necessary management actions, including the assurance that  
budget proposal s f o r  their  assigned functions provide adequately 
for  protection requirements. 

Assure t h a t  applicable requirements are identified and provided t o  
the contracting off icers  f o r  inclusion in contracts. 

Perform program reviews and assessments t o  assure compliance of 
their  program organizations and  f ie l  d organizations w i t h  DOE Orders. 
In the execution of t h i s  responsibility maximum use should be made 
of the appraisals and other reviews performed by the Assistant 
Secretary for  Environmental Protection, Safety, and Emergency 
Preparedness ( E P - 1 )  and the Assistant Secretary, Management and 
Administration ( M A - 1 ) .  

Provide program direction t o  the f ie l  d consistent with DOE prescribed 
requirements re1 ating t o  environmental protection, safety,  and 
health protection. 

Review and approve summary type implementation plans for DOE Orders 
submitted by f i e ld  organizations. 

Provide the Deputy Assi s tant  Secretary f o r  Environmental Safety and 
Health, EP-30, an  o p p o r t u n i t y  t o  review and comment on f ie ld  office 
prepared implementation plans f o r  DOE Orders. Must consider comments 
received from E?-1 before giving final a p p r o v a l .  

6G-5 
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( 9 )  For DOE program ac t iv i t i e s  n o t  assigned t o  a f i e ld  organization 
f o r  imp1 ementation, assume the responsibil i t i e s  assigned t o  Heads of 
Field Organizations in 7 (c )  below. 

(10) Take such action as may be appropriate t o  assure safety, including 
directing the f i e ld  office manager t o  curtail  and suspend the i r  
operations when, i n  their  opinion, such operation would resul t  in an 
undue environmental protection, safety,  or health protection risk.  

(11) Ensure t h a t  documents generated under th i s  Order are reviewed for  
classification where appropriate. 

c .  Heads of Field Organizations, consistent with other actions stated i n  
t h i s  Oraer, DOE 5481 . 1 A ,  DOE 3790.1, and as deemed necessary t o  assure 
safety of operation o f  f a c i l i t i e s  and operations under the i r  jur isdict ion,  
shall : 

( 1 )  Execute programs and assure t h a t  contractors and their  subcontractors 
execute programs and policies which u t i l i ze  appropriate program 
elenents, as identified in Attachment 1, for s i t ing ,  design, con- 
struction, operation, maintenance, modi f i  c a t i o n ,  deactivation, 
decontamination, and decommissioning o f  DOE f a c i l i t i e s  and ac t iv i t ies .  

( 2 )  Require preparation o f ,  and approve, safety analyses and f ac i l i t y  
operations safety requi rements and changes thereto, consistent w i t h  
DOE 5481.1A and with appropriate chapters of  th is  Order. 

Take such action as may be appropriate t o  assure safety, including 
curtailment and suspension of operations when, in their  opinion, 
such operation would resul t  in an undue environmental protection, 
safety, or health protection risk. 

a 

( 3 )  

( 4 )  Give due consideration i n  the selection o f  contractors t o  the 
abil i ty  o f  o f  ferors t o  meet environmental protection, safety,  and 
health protection requirements. 
requirements are included in contracts. 

Assure t h a t  appl icable safety 

( 5 )  Appraise the programs of  subordinate f i e1  d ac t iv i t ies  in accordance 
w i t h  DOE 5 4 8 2 . U  a n d  i n i t i a t e  remedial actions as a p p r o p r i a t e .  

(6) Execute programs and assure t h a t  contractors and their  subcon- 
tractors execute programs a n d  policies in a manner t h a t  shall 
i ncl ude compl i ance w i  t h  prescribed requi rements re1 a t i  ng t o  envi ron- 
mental protection, safety,  and health protection. 

( 7 )  Prepare implementation plans f o r  th is  Order and o t h e r  DOE Orders 
where required. 

6G-6 
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(7) Prepare implementation plans f o r  t h i s  Order and other  DOE Orders 
where requi red. 

(a). These plans wil l  include: 

- 1 The execution of safety r e s p o n s i b i l i t i e s  and  authori t ies  by 
the f i e l d  o f f i c e  and t h e i r  contractors;  and 

- 2 -  The proposed generic exemptions t o  par t s  of DOE Orders 
becauss o f  s i t e  specif ic  conditions. 

(b) The f i e l d  o f f i c e  implenentation plans will  be reviewed and 
approved by the  cognizant program Secretar ia l  Officers before 
implenentation. 
off ice  managers from i n i t i a t i n g  actions of necessity i n  
exercising responsibi l i ty  for environmental 
health a c t i v i t i e s .  
ident i f ied i n  Chapter I of t h i s  Order or  the requirements of 
th i s  Order or other environmental protect ion,  safety,  and 
health Orders which are deymdent on spec i f ic  f a c i l i t y  designs 
would n o t  be a par t  of the f i e l d  o f f i c e  prepared implementa- 
t i o n  plans, b u t  shall  be ident i f ied i n  the f a c i l i t y  design 
documentation and safety analysis which will  be reviewed and 
approved i n  the  normal process of f a c i l  i ty design and operatfon 
and assessed as  par t  of  the environmental sa fe ty ,  quali ty 
assurance, and health appraisal programs. 

T h i s  requirement i n  no way prohibits f i e l d  

safe ty ,  and 
Specific exemptions t o  the standards 

Note: These procedures for exemptions d o  n o t  apply t o  Federal 
Regulations l i s t e d  in Chapter I o f  t h i s  Order or any 
National Environmental Protection Act Environmental 
Impact Statement or Environmental Assessment documents. 

( 8 )  E s t a b l i s h  and maintain l ia i son  w i t h  regional, S t a t e ,  or local 
o f f i c i a l s  as appropriate,  and advise the responsible program 
Secretarial Officer of any environmental protect ion,  safety and 
health protection requirements issued by these o f f i c i a l s  t h a t  
will  affect  t h e i r  operations. Concurrently advise EP-1 o f  a l l  
requirements issued t h a t  will  a f f e c t  any D O E  operation. 

( 9 )  G r a n t  exceptions t o ,  and process requests f o r ,  variances from 
occupational safety and  health standards i n  accordance w i t h  

, DOE 5483.1.  

(10) 

(11) 

Establish procedures t o  assure t h a t  required information i s  recorded 
and reported as prescribed by t h i s  Order. 

Authorize operation of a new or s ignif icant ly  modified f a c i l i t y  

mental, safety o r  heal t h  r i sks .  
a f t e r  deternining t h a t  i t s  operation will n o t  c rea te  undue environ- .. 
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( 1 2 )  

(13) 

The Manager, Pittsburgh Naval Reactors Office, and the Manager 
Schenectady Naval Reactors Office, together w i t h  the i r  branch f ie l  d 
offices located a t  DOE Naval reactor prototype s i t e s ,  report t o  the 
Deputy Assistant Secretary for Naval Reactors because o f  their  
unique responsibil i t y  solely involved with the Naval Reactors 
Programs. In t h i s  regard, the Deyu'ty Assistant Secretary for Naval 
Reactors will continue t o  carry o u t  responsibil i t ies f o r  a p p r o v i n g  
impl ementation of  DOE requi rements in the areas of  reactor safety, 
c r i t i ca l i t y  control, and radiation protection defined herein and in 
other DOE Orders f o r  f ie l  d organization managers. 

Assure t h a t  documents senerated under th i s  Order a r e  reviewed for  
classification where appropriate. 

d.  Assistant Secretary for Environmental Protection, Safety, and Emergency 
Pregaredness ( E P - 1 )  i s  responsible f o r  providing an independent overview 
o f  tne environmental protection, safety,  and health protection program as 
i t  applies t o  the Deyarbnent's operations and i s  direct ly  responsible t o  

Secretary for th i s  function. I n  carrying o u t  t h i s  function,' the EP-1: 

Develops policies, standards, guides, requirements, and procedures 
covering environmental protection, safety, and health protection 
programs for DOE operations, including those on notification, 
investigation, and  r e p o r t i n g  of occurrences having environmental 
protection, safety,  or health protection significance. 

Provides technical advice and assistance concerning environmental 
protection, safety,  and  health protection programs t o  l ine  organi- 
za t i  ons . 

r- 
; * 

Provides a cen t r a l  p o i n t  for coordination within DOE and w i t h  other 
agencies and other groups in the development of environmental 
protection, safety, and health protection standards and requirements 
and  resolution of  environmental, .safety or health operational issues 
applicable t o  DOE operations, including review of  proposed standards 
and requirements f o r  the i r  application t o  and potential impact on 
DOE ac t iv i t ies ,  and participation in the development and review of 
general design c r i t e r i a .  

Reviews f i e l d  off ice  implementation plans f o r  DOE Orders f o r  consist- 
ency and the advisabili ty o f  s i t e  specific exemptions, and  advises 
the cognizant Prqrarn Secretarial Officer on the adequacy of the 
proposed impl  ementation plans. 
i n  the o p i n i o n  o f  E P - 1 ,  the approved implementation plan i s  s ignif i -  
cantly deficient and  the issue cannot be resolved with the cognizant 
program Secretarial Officer. 

Advises the Under Secretary i f ,  

Conducts appraissls i n  accordance w i t h  D O E  5482.1A. 
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support ( 6 )  Identifies needs for  research and development t v i  ronmental 
protection, safety,  and  heal t h  protection programs and recommends 
appropriate.actions. 

( 7 )  Provides a ceqtral p o i n t  for  the collection, retention, evaluation 
and d i  semination of information having  environmental protection, 
safety,  and health protection significance. 

Renders interpretations of  t h i s  Order and i t s  chapters. ( 8 )  

(9) Provides overview assurance that  safety analyses are prepared and 
reviewed in accordance w i t h  DOE 5481.1A. 

( 1 0 )  Reviews and recommends appropriate actions on reports and documents 
having significant environmental protection, safety,  o r  health 
protection imp1 ications. 

(11 Del egates t o  the Deputy Assistant Secretary f o r  Environmental Safety 
and Health (E?-301, the a u t h o r i t y  t o  carry o u t  responsibil i t i e s  
(1) t h r o u g h  (10 )  above, except as s e t  forth in paragraphs 7e and 7 f .  

standards in accordance w i t h  DOE 5483.1. 
( 1 2 )  Approves requests for variances from occupational safety and health 

e. Assistant Secretary, Management and Adminis t ra t ion ( M A - 1 )  i s  responsible 
f o r  providing an overview of the Federal tmployee Occupational Safety 
and Health Program as i t  applies t o  the Department's operations and i s  
direct ly  responsible t o  the Secretary of  this  function. I n  carrying o u t  
t h i s  f u n c t i o n ,  MA-1 shal l :  

T h #  

(1)  Be responsible f o r  developing policies guides, requirements and 
procedures for the DOE Federal Employees Occupational Safety 
a n d  Heal t h  Program ( including the provision of medical services). 
These efforts are t o  be consistent w i t h  E.O. 12196, Department of 
Labor policies, and applicable DOE requirements, standards, guides, 
and Orders. 

( 2 )  Act as t h e  Department's designated safety a n d  health official  for 
dealings w i t h  the De2artment o f  Labor  on Federal enployee safety and 
health matters. 

( 3 )  Carry o u t  a l l  of  the environmental protection; safety,  and health 
protection responsibil i t ies a p p r o p r i a t e  t o  l ine  management responsi- 
bil i t y  for the operation of Headquarters f ac i l i t i e s .  

( 4 )  P r o v i d e  advice t o  program Secretarial Officers and  Heads o f  Field 
Organizations on enployment standards and safety and  heal tP training 
o f  Federal employees and  concurs in a l l '  Departmentwide safety and 
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health t r a i n i n g  programs for Federal employees. Acts for the 
Department i n  g a i n i n g  concurrence from the Office of Personnel 
Management on a1 1 proposed revisions t o  employment standards of 
Federal empl oyees. 

f .  Deputy Assistant Secretary f o r  Naval Reactors shall be responsible for 
conducting management appraisal s ,  implementing DOE environmental protec- 
t ion ,  safety and health protection requirements, and establishing- inde- 
pendent overviews of reactor safety,  c r i t i ca l  i t y  control and r a d i a t i o n  
protection i n  the Naval Reactors program. These appraisals, implementa- 
t i o n  actions, and  overviews are excluded from EP-1 responsibility and 
authority . 

William S .  Heffelfinger 
A s s  i s t a n t  Secretary 
Management and Administration 
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ENVIRONMENTAL PROTECTION, SAFETY, AND HEALTH PROTECTION 
PROGRAM ELEMENTS 

Attachment 1 
Page 1 

The fol l  owing el ements establ ish the general framework for the envi rcnmental 
protection, safety,  and heal t h  protection program. 

1. S t a t u t o r y  Basis. 

a. Assurance t h a t  applicable Federal, State ,  and local environmental 
protection, safety,  and heal t h  protection s ta tutes ,  Executive orders, 
and regulations are met. 

b.  Fulfillment of Federal requirements such as those of the Clean Water Act, 
the Endangered Species Act, the Toxic Substances Control Act, and the 
Energy Supply and Environmental Coordination Act. 

2 .  Pol icy and Implementation. 

a. Establishment and interpretation of  environmental protection, safety,  and  

b. 

health protection program pol icy and requirements. 

Development, adoption, and application of codes, standards, and guides. 

c. Assignment o f  responsibil i t ies t o  DOE elements. 

d. Execution of  appropriate environmental protection, safety,  and health 
protection contractual requirements. 

Funding support by 1 ine organizations t o  support envi ronmental protection, 
safety, and  health protection needs. 

e. 

f .  Provision of safety and health services for Federal employees. 

g. Establishment and maintenance of an emergency' response capabil i ty .  

h. S u p p o r t  o f  training programs. 

i .  S u p p o r t  o f  operational environmental protection, safety,  and health 
protection research. 

3 .  Hazard and Risk Assessment and Systems Safety. , 

a .  Application o f  systems safety principles t o  DOE ac t iv i t ies .  

b. Imp1 ementation af quality and re1 iabil  i t y  assurance programs. 

181 
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c. Analysis of ac t iv i t ies  t o  identify hazards and assess rlsks. 

d. Analysi s of the adequacy of  ri sk-1 imi t i n g  mechanisms. 

e. Documented acceptance of residual r isks  by the appropriate level of 
management. 

f .  Conduct of hazardous operations under written procedures appropriate for 
the level of hazard involved. 

g. Investigation of accidents and incidents t o  determine causal factors and 
provide feedback t o  improve performance. 

4. Internal A u d i t  and Appraisal. 

a. Implementation of an  internal a u d i t  program a t  the f i r s t  level of 
opera t i  ons . 

b .  Implementation of an indegendent appraisal mechanism a t  the various 
levels  of the DOE or contractor systern. 

5 .  Information and Reporting. 

a. Collection, evaluation, and dissemination of environmental protection, 
safety,  and health protection information. 

0 
b. Public reporting of DOE performance d a t a .  

6 G - 1 2  

0 

1182 



DOE 5480.1A 0 8-13-81 

GUIDELINES 

Attachment 2 359 
Page 1 (and 2 )  

Pending the issuances of addi t iona l  supplementary chap te r s  t o  t h i s  Order, the 
f o l  lowing may be used a s  guide1 i ne procedures and s tandards i n  the discharge of 
the Department 's  environmental p ro t ec t ion ,  safety,  and heal t h  p ro tec t ion  program: 

.. 
.. 

ERDAM 0511, RADIOACTIVE WASTE MANAGEMENT, of 9-19-73, w h i c h  provides f o r  
m i n i m i t i  ng rad ioac t ive  exposure and a s soc ia t ed  risk t o  man and environment. 
(To be replaced by a proposed Order 5820. , MANAGEMENT OF RADIOACTIVE WASTE.) 

6G-13 
5 



DOE 5480.U 
8- 13-81 

TABLE OF CONTENTS 

CHAPTER I . ENVIRONMENTAL PROTECTION. SAFETY. AND HEALTH PROTECTION 
STAND AROS 

1 . 
2 . 
3 . 

4 . 
5 . 
6 . 

7 . 

8 . 

9 . 

10 . 

11 . 

Purpose ............................................................ 
General Requirements ............................................... 
R e s p o n s i b i l i t i e s  a n d  A u t h o r i t i e s  ................................... 
a . Program S e c r e t a r i a l  Officer .................................... 
b . Heads of  F i e l d  Organiza t ions  and A s s i s t a n t  S e c r e t a r y .  

Management and Adminis t ra t ion  ................................ 
c . The A s s i s t a n t  S e c r e t a r y .  Environmental P r o t e c t i o n .  S a f e t y  

and Emergency Preparedness  ................................... 
Procedures  f o r  Grant ing Exemptions ................................. 
Emergency Preparedness  ............................................. 
a . P r e s c r i b e d  Standards ........................................... 
b . Recommended Standards  .......................................... 
Environmental P r o t e c t i o n  ........................................... 
a . P r e s c r i b e d  Standards ........................................... 
b . Recornmended Standards  .......................................... 
F i r e  P r o t e c t i o n  .................................................... 
a . P r e s c r i b e d  Standards  ........................................... 
b . Recommended Standards  .......................................... 
Heal th  P r o t e c t i o n  .................................................. 
a . Radia t ion  P r o t e c t i o n  ........................................... 
b . Occupational Medicine .......................................... 
c . I n d u s t r i a l  Hygiene ............................................. 
d . Pub1 ic  Health and S a n i t a t i o n .  P r e s c r i b e d  Standards  ............. 
Occupational Safe ty  ................................................ 
a . General Safe ty  .................................................. 
b . Const ruc t ion  Safe ty  ............................................ 
c . Crane S a f e t y  ................................................... 
d . D r i l l i n g  Safe ty  ................................................ 
e . E l e c t r i c a l  Safe ty  .............................................. 
g . Firearm Safe ty  ................................................. 
Nuclear  S a f e t y  ..................................................... 
a . Reactor  Safe ty  ................................................. 
T r a n s p o r t a t i o n  Safe ty  .............................................. 
a . A i r c r a f t  Safe ty  ................................................ 
b . Motor Vehicle  and T r a f f i c  S a f e t y  ............................... 

e . Rai l road  S a f e t y  ................................................. 

f . Explos ives  S a f e t y  .............................................. 
h . Mine and Tunnel S a f e t y  ......................................... 

b . Nuclear F a c i l i t y  S a f e t y  .......................................... 

c . Vesse ls  (Marine) S a f e t y  P r e s c r i b e d  Standards  ................... 
d . T r a n s p o r t a t i o n  of Radioac t ive  Mater ia l  .......................... 

Attachment 1-1 - Supply f o r  S tandards  ..................... 
. .- 

359 
i 

Paae 
I 

1-1 
1-1 
1-2 
1-2 

1-2 

1-2 
1-3 
1-3 
1-3 
1-3 
1-4 
1-4 
1-6 
1-6 
1-6 
1-6 
1-7 
1-7 
1-8 
1-9 
1-9 
1-10 
1-10 
1-12 
1-12 
1-12 
1-13 
1-13 
1-14 
1-14 
1-15 
1.15 . 
1-16 
1-17 
1-17 
1-17 
1-18 
1-18 
1-18 
1-19 

V e r t i c a l  1 ine denotes  change . 

183 
6G-14 



359 
DOE 5 4 8 0 . 1 ~  
8-13-81 

CHAPTEA I1  . RESERVE9 

CHAPTER 111 . SdFETY REOUIREMENTS FOR THE PACKAGING OF FISSILE AND OTHER 
RADIOACTIVE MATERiALS ( o f  4-2-81) 

1 . 
2 . 
3 . 
4 . 
5 . 

6 . 
7 . 

8 . 

9 . 

10 . 

Purpose ............................................................ 
Scope .............................................................. 
References  ......................................................... 
D e f i n i t i o n s  ........................................................ 
a . The D i r e c t o r .  Operational and Environmental S a f e t y  Oiv is ion  .... 
b . Heads of O f f i c e s  and D i v i s i o n s .  Headquarters  ................... 
d . T h e  Deguty A s s i s t a n t  S e c r e t a r y  for Naval Reac tors  .............. 
Requi renents  ....................................................... 
b . Specia l  Plutonium Air S h i p m e n t  Requirenents  .................... 
d . Package Standards  f o r  Radioac t ive  M a t e r i a l s  i n  Amounts 

e . 
f . 

R e s q o n s i b i l i t i e s  and A u t h o r i t i e s  ................................... 
c . Heads of F i e l d  Organiza t ions  ................................... 
Exempt Q u a n t i t i e s  of  F i s s i l e  M a t e r i a l s  

a . Federal  Regulat ions ............................................ 
c . Other Regula t ions  .............................................. 

............................. 

G r e a t e r  Than Type A Q u a n t i t i e s  ............................... 
Department of Energy C e r t i f i c a t e s  of  Compliance f o r  Packages 

of Radioac t ive  M a t e r i a l s  i n  Excess o f  Type A Q u a n t i t i e s  ...... 
Depart i ient  of Energy a s  Consignor .............................. 

g . Waivers and Exemptions .......................................... 
Package 'Standards .................................................. 
a . General S tandards  f o r  a l l  Packaging ............................ 
b . S t r u c t u r a l  Standards f o r  Type B and Large Q u a n t i t y  Packaging ... 
c . C r i t i c a l  i t y  Standards f o r -  F i  s s i l  e Mater ia l  Packages ............ 
d . Evalua t ion  of  a S i n g l e  Package ................................. 
e . S t a n d a r d s  for Normal Condi t ions  of T r a n s p o r t  for a 

S i n g l e  Package ............................................... 
f . S t a n d a r d s  f o r  Hypothetical  Accident  Condi t ions  f o r  a 

S i n g l e  Package ............................................... 
g . C r i t i c a l  i ty  Standards f o r  Packaging Fi s s i l  e Mater ia l  s .......... 
Qual  i t y  Assurance Procedures f o r  the F a b r i c a t i o n .  Assembly. 

and T e s t i n g  of O f f s i t e  Shipping C o n t a i n e r s  ....................... 
a . E s t a b l i s h m e n t  and Maintenance o f  Procedures  .................... 
b . Elements of  a Q u a l i t y  Assurance Program ......................... 
Opera t ing  Procedures  ............................................... 
a . E s t a b l i s h m e n t  and Maintenance of Procedures  .................... 
b . Assumptions a s  t o  Unknown P r o p e r t i e s  ........................... 
c . P r e l i m i n a r y  Determinat ions ..................................... 
d . Routine Determinat ions ......................................... 
e . Records ........................................................ 

111-1 
111-1 
111-1 
111-1 
111-4 
111-4 
111-4 
111-4 
111-5 
111-5 
111-6 
111-6 
111-6 
111-7 

1x1-7 

111-8 

111-8 
11 1-8 

111-8 
111-8 
111-9 
111-9 
111-10 

111-10 

111-12 
111-13 

111-13 
111-13 
111-13 
111-14 
111-14 
11.1-14 
111-14 
111-15 
111-15 

6G-15 

. . .  

185 



DOE ~ 0 . 1 ~  
8-13-81 

359 

i i i  

f . Documentation of Technical Backup Support f o r  Spec i f i ca t ion .  

g . 
C e r t i f i e d . .  and Exempt Packagings ............................ 

11 . Normal Conditions of Transport  .................................... 
12 . Hypothetical  Accident Conditions .................................. 
13 . Transpor t  G r o u p i n g  of Radionuclides ............................... 
14  . T e s t s  f o r  Special Fom Hater ia l  ................................... 

Not i f i ca t ion  Procedures f o r  Shipment and Nonreceipt of 
Radioactive Mater ia l s  ....................................... 

CHAPTER IV . R E S E R V E D  

.Y 

. .  
. A- 

CHAPTER V . SAFETY OF NUCLEAR FACILITIES 

1 . 
2 . 
3 . 
4 . 
5 . 

6 . 
7 . 
8 . 

9 . 

10 . 

11 . 

Purpose ...................................................... 
Scope ........................................................ 
References ................................................... 
D e f i n i t i o n s  .................................................. 
R e s p o n s i b i l i t i e s  and Au thor i t i e s  ............................. 
a . Program Sec re t a r i a l  Of f i ce r s  ............................. 
b . Ass i s t an t  Secre ta ry .  Environmental Pro tec t ion .  Safe ty  and  

.... .... .... .... .... .... 
Emergency Preparedness ...................................... 

c . The De7uty A s s i s t a n t  Secre ta ry  for Naval Reactor .............. 
d . Heads of F ie ld  Organizat ions .................................. 
Contrac tor  Indegendent Review and Appraisal System ................ 
Personnel Se lec t ion  a n d  Training .................................. 
b . Maintenance Personnel ......................................... 
Nuclear C r i t i c a l  i ty Safety Elements ............................... 
b . I d e n t i f i c a t i o n  of the Parameters on Which Prevention of 

Accidental Nuclear C r i t i c a l  i t y  Will Depend .................. 
c . Written Plans and Procedures .................................. 
d . Records ....................................................... 
Nuclear C r i t i c a l i t y  Safety Control Parameters ..................... 
a . Control l ing Factors  ........................................... 
b . Oouble Contingency P r i n c i p l e  .................................. 
d . Nuclear C r i t i c a l  i ty Safety Limits  ............................. 
e . Margins of Safety .............................................. 
f . Onsi te  Movement and O f f s i t e  Shipment of F iss ionable  Mater ia l s  . 
Safe Storage C r i t e r i a  f o r  Uni r rad ia ted  F iss ionable  Material  ....... 
a . Operating Requirements f o r  Storage ............................ 
b . Mu1 t ipurpose F a c i l i t y  (S torage  and Processing)  C r i t e r i a  ........ 
c . Faci l  i ty Functional Design Requirements f o r  Storage ........... 

Basic Requirements ................................................ 

a . Operating Personnel ........................................... 

a . Process Analysis .............................................. 

c . Geometry Control .............................................. 

Vert ica l  l i n e  denotes change . 

111-16 

111-17 
111-17 
111-19 
111-19 
111-19 

v-1 
v-1 
v-1 
v-3 
v-5 
v-5 

V-6 
V-8 
V-8 
v-10 
v-12 
V-13 
V-13 
V-17 
Y-17 
V-18 

V-18 
V-18 
v -21  
v-21 
v-21 . 
V-23 
V-23 
V-23 
V-23 
V-23 
V-24 
V-24 
V-26 
V-27 . 

186 

6G-16 



359 

i v  DOE 5480.1A 
8-13-81 

CHAPTER VI . SAFETY OF DE?ARTMENT OF ENERGY OWNED REACTORS 

1 . Purpose ........................................................... 
2 . Scope ............................................................. 
3 . References ........................................................ 
4 . Defini t ions ....................................................... 
5 . Responsibi l i t ies  and Authorities .................................. 

a . Program Secretarial  Officers .................................. 
and Emergency Pregaredness .................................. 

d . Heads o f  Field Organ iza t ions  .................................. 
b . General Design Cr i te r ia  ....................................... 
c . Safety Analysis Re7orts ....................................... 
d . Technical Specifications ...................................... 
e . Reactcr Personnel Training and Qualification Program .......... 

( 1 )  Category A Reactors ...................................... 
( a )  General ............................................. 
( b )  Definitions (ANS 3.1,  Section 2 )  .................... 
( c )  Qual i f icat ions ( A N S  3.1, Section 4 )  ................. 
( d )  Training (ANS 3.1, Section 5) ....................... 

b . Assis tant  Secretary. Environmental Protection. Safety 

c . The Deputy Assistant Secretary f o r  Naval Reactors ............. 
6 . Program Requirements .............................................. 

a . S i t i n g  ........................................................ 

( e )  Imp1 ementation ...................................... 
( 2 )  Category 8 Reactors ...................................... 

( a )  Selection ........................................... 
( b )  Training ............................................ 
( c )  Examination ......................................... 
( d )  Cert i f icat ion ....................................... 
( e )  Retraining .......................................... 
(f) Reexamination ....................................... 
( g )  Recertif ication ..................................... 
( h )  Documentation ....................................... 
( i )  Maintenance Personnel ............................... 
(j Fuel Handling Operations ............................ 

f . .  Quality Assurance ............................................. 
g . Contractor Indegendent Review a n d  Appraisal System ............ 
h . Standards ..................................................... 
i . S t a n d b y  a n d  Decommissioning ................................... 
j . Reporting and Analysis o f  Occurrences .......................... 

. k. Emergency Planning ............................................ 
m . Tenant - Landl’ord Safety Responsibil i t i e s  ..................... 
Organizations Having  Responsibil i t y  f o r  Department o f  

Energy Owned Reactors ........................................... 

1 . Recordkeeping, ................................................. 
I 7 . 

Attachment VI-1 Organizations Responsible f o r  
Degartrnent of Energy Owned Reactors. 

. -  i 

vi-1 
VI -1 
v1-1 
v1-2 
v1-4 
y1-4 

VI -6 
v1-8 
VI -8 
v1-10 
v1-10 
v1-11 
v1-11 
v1-11 
v1-11 
v1-11 
v1-12 
v1-12 
v1-12 
v1-14 
v1-16 
v1-16 
v1-16 
v1-16 
v1-17 
v1-17 
v1-17 
v1-18 
v1-19 
v1-19 
v 1-20 
v1-20 
v1-21 
v1-21 
v1-22 
v1-23 
v1-23 
v1-23 
VI -23 
v1-23 

v1-24 

Vertical 1 i ne denotes change . 0 
187 

6G-17 



D O E  53ao.ia 
8-13-81 

359 
V 

CHAPTE2 VI1 . FIRE PROTECTION (Of 12-18-80) 

b- +. . 
... 3 

1 . 
2 . 
3 . 

4 . 
5 . 

6 . 
7 . 

Pur?ose ......................................................... 
Definit ions ..................................................... 
a . The Director. Operational and Environmental Safety Division . Responsibil i t ies and Authorities ................................ 
b . Directors of Prograin Divisions .............................. 
c . Heads o f  Field Organizations ................................ 
Delegation of "Authority Having Jur i sd ic t ion"  
Compliance w i t h  Improved Risk Objectives ........................ 

Unacceptable Program Delays ................................. 
c . Property Damage Limitation .................................. 
d . Higher Standard o f  Protection ............................... 
Essential Elements o f  an Improved Risk Fac i l i ty  ................. 
Consultant Fire  Protection Survey Program 

................... 
a . Threats t o  the Public Health or 'rlelfare a n d  Hazards t o  Life . 
b . 

....................... 
C a A P T E R  VI11 . CONTRACTOR OCCUPATIONAL MEDICAL PROGRAM (Of 5-22-81) 

1 . Purpose ......................................................... 
2 . Applicabili ty ................................................... 
3 . Definit ions ..................................................... 

a . Standards. Minimum Requirements. and Guides for Establishment 
and Operation of the Department of Energy Contractor 
Occupational Medical Program .............................. 

b . Diagnosis and Treatment of Injury o r  Disease.. M i n i m u m  
Requirenents .............................................. 

c . Enployees He31 tn Maintenance and Preventive Yedical 
Activities.. Minimum Requirements .......................... 

d . Medical Records.. Hinimum Requirements ....................... 
e . Emergency and D i  sas te r  Preparedness.. M i n i m u m  Requirements ... 
f . Organization and Staffing for  Department of Energy 

Contractor Occupational Medical Programs.. M i n i m u m  
Requirements and  Guides ................................... 

g . F a c i l i t i e s  and Equipment.. M i n i m u m  Requirements .............. 

4 . Program Requirenents ............................................ 

C H A P T E R  IX . CONSTRUCTION SAFETY A N D  HEALTH PROGRAM ( o f  12-18-801 

1 . Purpose ......................................................... 
2 . Definit ions ..................................................... 
3 . Requirements .................................................... 

Contractors ............................................... a . Safety a n d  Health Program for  Project  Construction 

VI 1-1 
VI 1-1 
VI 1-3 
VII-3 
VI 1-4 
v11-4 
VI 1-5 
v11-5 
VI 1-5 
v11-6 
VI 1-7 
VI 1-7 
VI 1-8 
VI 1-11 

VIII-1 
VIII-1 
VI 11-1 
VIII-2 

VIII-2 

VIII-7 

VI I I -8  
VIII-9 
VIII-11 

VI 11-12 
VIII-15 

1x-1 
1x-1 
1x-1 

1x-1 

a 

6 G - 1 8  



v i  DOE 5480.1A 
8-13-81 . 

359 

b. S a f e t y  and Heal th  Program for Resident  Construction 
C o n t r a c t o r s  ................................................... ix-2 

c.  Program Compliance ............................................ ix-3 
d. ix-3 
e. Designated Departnent  of Energy P o i n t  of  Contac t  .............. ix-4 

4 .  Federal  Laws ........................................................ ix-4 

Depart i ient  of Energy Onsi t e  Construction I n s p e c t i o n s  . . . . . . , . . . 

CiiAPTER X - INDUSTRIAL HYGIENE P R O G U M  ( o f  5-22-81) 

1. Purpcse ........................................................... 
2 .  D e f i n i t i o n s .  ....................................................... 
3 .  Requirements ....................................................... 

a. Manageqent R e s p o n s i b i l i t y  ..................................... 
b.  P o l i c y  ............................................................ 
c. Funct ion  ........................................................ 
d. I n d u s t r i a l  Hysiene S t a f f  ......................................... 
e. F a c i l i t i e s ,  I n s t r u m e n t a t i o n ,  and Technical Support  ............ 
f .  Organiza t iona l  R e s p o n s i b i l i t i e s  ............................... 
g. R e c o r d k e q i n g  Requirenents  .................................... 

C H A P T E R  XI - REOUIREKNTS FOR RADIATION PROTECTION [ o f  4-29-81] 

1. Purpose ........................................................... 
2. D e f i n i t i o n s  ....................................................... 
3 .  R e s p o n s i b i l i t i e s  and A u t h o r i t i e s  .................................. 
4 .  Requirements ...................................................... 

a .  .Occupational ly-Relater!  Exposilre of I n d i v i d u a l s  i n  
C o n t r o l l e d  Areas ............................................ 

b .  Exposure of I n d i v i d u a l s  and Populat ion Groups i n  
C o n t r o l l e d  Areas ............................................ 

c .  Nuclear  Accident Dosimetry .................................... 
d. Q u a l i t y  F a c t o r s  t o  be Applied i n  Determining Rem Exposure ..... 
e. Guidance f o r  Emergency Exposure During Rescue and 

Recovery A c t i v i t i e s  ......................................... 
f .  Guidance on Maintaining Exposures t o  a s  Low a s  Reasonably 

Achievable .................................................. 
Above Natural  Background .......................... Attachment XI-1 - Concent ra t ions  i n  Air and Water 

x-1 
x-1 
x-1 
x-1 
x-1 
x-1 
x-3 
x-3 
x-3 
x- 5 

C H A P T E R  XI1 - PREYENTION, C O N T R O L ,  AND ABATEHENT OF ENVIRONMENTAL 
POLLUTION ( o f  12-la-ao 

4' a T. x1-1 
x1-1 
XI -1 
x1-2 

XI -2 

x1-4 
x1-7 
XI -9 

XI -9 

x1-13 

x 1-20 

XI 1-1 1. Purpose ........................................................... 

6G-20 
189 



DOE 5480.1 
8-13-81 

359 

v i i  (and  v i i i )  

.'ly. . ? =i ...... 

2 . References ....................................................... 
3 R e s p o n s i b i l i t i e s  and A u t h o r i t i e s  

a . The D i r e c t o r .  . Operat ional  and Environmental S a f e t y  Div is ion  .. 
4 . Requirements ..................................................... 
. ................................. 

b . Heads of  Line O r g a n i z a t i o n s  .................................. 
5 . P o l l u t i o n  Abatement P r o j e c t s  ..................................... 

CHAPTER X I 1 1  . AVIATION SAFETY (Of 5-22-81) 

1 . Purpose .......................................................... 
2 . References  ....................................................... 
3 . D e f i n i t i o n s  ...................................................... 
4 . 

a . The D i r e c t o r .  Opera t iona l  and Environmental S a f e t y  Div is ion  . . 
c . 
d . 

R e s p o n s i b i l i t i e s  and A u t h o r i t i e s  ................................. 
b . T h e  D i r e c t o r  of Adminis t ra t ion  ............................... 

of  F i e l d  Organiza t ions  ..................................... 
. 5 . Requirements ..................................................... 

a . Avia t ion  Opera t ions  Manuals .................................. 
Carrying Opera t ions  ........................................ 

c . P r i v a t e  A i r c r a f t  O p e r a t i o n s  .................................. 
d . C h a r t e r  Opera t ions  ........................................... 
e . Avia t ion  C o n t r a c t s  ........................................... 
f . D e p a r t i e n t  of Energy A i r p o r t s  ................................ 
g . S u r v e i l l a n c e  ................................................. 

D i r e c t o r s  of Headquarters  Program O f f i c e s  and Heads 

Degartment of Energy Avi a t i  on Safe ty  Consul t a n t s  ............. 
Passenger  and C l a s s i f i e d  or Hazardous Cargo b . 

X I  1-1 
X I  1-1 
XI 1-1 
XI 1-2 
XI 1-2 
XI 1-3 

XIII-1 
XIII-1 
XIII-1 
XIII-2 
XIII-2 
XI 11-2 

XI 11-3 
XI 11-3 
XI 11-3 
XI 11-3 

XI 11-4 
XIII-5 
XIII-5 
XI 11-6 
XIII-6 
XIII-6 

190  
6 G - 2 1  



DOE 5480.1A 
8-13-81 

359 1-1 

CHAPTER I 

EWIXNMENTAL P9OTECTICN. SAFETY, AND HEALTH PRGTECTIGN STA?K?ARDS 

1. PURPOSE. This chapter s e t s  for th  the environmental protection, safety,  and 
. .  
, I  

m p r o ? e c t i c n  standards ago1 icab: e t o  a1 1 opetations o f  the De?artnent of 
Energy, hereafter referred t o  as the Departnent. 

2 .  GENERAL REQUIREMENTS. 

a .  P r o v i s i o n s  of t h i s  chapter shall  be follcwed d a r i n g  f a c i l i t y  design, 
construction, operation, modification, ar.d deccmmissioning. 
f a c i l i t i e s  need not be changed a r b i t r a r i l y  t o  comply w i t h  the specified 
standards except as required by law. As par t  of the ncmal f a c i l i t y  
design e f f o r t  for  each new f a c i l i t y  the appl iczble codes, standards, 
and guides t o  be used i n  the d e i i g n  and operation a re  t c  be ident i f ied 
and documented. 

Existing 

b .  T h i s  chapter covers the prescribed standards t o  be used by the Depariment 
and i t s  ccntractors.  In a d d i t i o n ,  DOE and i t s  contractors shall comply 
w i t h  a l l  legally applicable Federal and  S ta te  standards. Where a Depart- 
ment contractor i s  a1 so a Nuclear Regul atory Cornmi ssion 1 icensee, the 
contract  relationship will  n o t  exempt the contractor f r m  compl iancz w i t h  
Nuclear Regulatory Commission regulations and the t e n s  of the l icense.  
Where Departnent of Energy contractors are tenants on a mili tary i n s t a l -  
l a t ion  and a Host-Tenant Agresent  has been execut-ed, the standards 
establ istied by the h o s t  shall  be observed unless the Departnent prescribed 
standards provide for  grea te r  protection, in which cas2 Degarbient 
standards shall be observed. Facil i t i e s  covered by t h i s  chapter include 
those cwned, leased or otheruise controlled by the Ce2artment or leased 
by contractors ' f o r  use in work, a n d  include those o f  e i ther  a permanent 
or tenporary nature (e.g. ,  t r a i l e r s ,  rentsd spaces, f i e l d  s i t e s ) .  

c .  i n  addition t o  the prescribed and recommended standards s e t  f o r t h  by 
t h i s  chapter, the user should also consult the other chaptsrs of t h i s  
Order. T h e  sources f o r  the standards and a glossary o f  abbreviations 
a r e  contained i n  Attachment 1. 

d .  If  there are conf l ic t s  betdeen prescribe< standarts in t h i s  chapter, o r  
bebeen t h i s  chap%er a n d  other chagters o f  t h i s  Crder, the standards 
providing the greater  protection shall goverz. 

Those DOE-owned reactor plants  which a r e  prototype reactor plants f o r  
design and development o f  Naval reactor p lan ts ,  and which are concorn- 
m i  t a n t l y  used for  t r a i n i  nc o f  operators for Naval nucl ezr p r o p u ?  sion 
plants ,  have cer ta in  unique requirements because o f  t h e i r  mili tary 
a p p l  i c a t i o n .  A1 1 o f  these pl ants and  supcorting 1 aboratcry facil  i t i e s  
are  under the cqnizanco o f  the Deguty Assistant Secretary f o r  Nava-l 

e .  
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Reactors who jo in t ly  serves as the Director of the Naval Nuclear Program. 
Accordingly, the Deputy Assistant Secretary f o r  Naval Reactors i s  
responsible for assurina t h a t  adequate standards are  appl ied f o r  energency 
preparedness, envi romental  protection , nuclear safety,  and heal t h  pro- 
t ec t ion  f o r  Naval reactor prototype pl ants and s u p p o r t i n g  laboratory 
fac i l  i t i e s  owned by DOE."  

RES?ONSIBILITIES AND AUTiiO2ITIES. 

a .  Proaram Secretarial  Officers shall  : 

(1) Assure ccmpliance w i t h  the standards of this chapter on a s i t e -  
wide basis by organizations under t h e i r  ju r i sd ic t ion  by review 
and approval of the summary type implaentat ion plans for  DOE Orders 
submitted by fie1 d o q a n i z a t i o n s .  

( 2 )  Prescribe, as apprcpriate,  additional o r  more s t r ingent  standards 
f o r  individual faci l  i t i e s  a f t e r  apprcpriate consul t a t i o n  w i t h  f i e l d  
organization nanasernent and other affected Program Secretarial  
Offices. 

b .  Heads of Field Organizations and the Assistant Secretary, Management 
a n d  Aaministration snal1:  

(I) Apply the prescribed standards contained herein. 

( 2 )  Assure t h a t  the level cf perfomance of health and safety are  
maintained consistent with the intent  of these s t a n d a r d s ,  for those 
a c t i v i t i e s  under t h e i r  direction. 

( 3 )  Prescribe, as  appropriate, additional o r  more s t r ingent  standards, 
based on the deteminat ion t h a t  such standards a re  essential  t o  
safety and proper perfomance of t h e i r  function. 

( 4 )  G r a n t  exapt ions  as s e t  for th  i n  paragraph 4 ,  where such action 
will  best serve the i n t z r e s t  o f  D O E ,  providing tha t  the safety o f  
mployees, the public, a n d  Government and private property can be 
maintained. 

( 5  Identi fy needs t o  Deputy Assi s tan t  Secretary for  Environmental Safety 
a n d  Health (E?-30) for new s t a n d a r d s  t o  address enviroment, sa fe ty ,  
and heal t h  concerns. 

c .  Assistant Secretary, Environmental Protection, Safety,  and  Emergency 
Preparedness (EP-1) shall  : 

( I )  Review n a t i o n a l l y  recognized health -and safety requirem-ents-, guides, 
codes ,  and  standards and prescribe those a p p l  icabl e t o  DOE act ivi  t i e s ,  

192 
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following appropriate review and cmment by affected Departmental 
el ments. 

( 3 )  Deteflnine the neod f o r  and develop o r  prcmote the development of new 
or  revi sed standards appl icable t o  emironmental safety and health. 

( 2 )  

( 4 )  

Act as l iaison w i t h  voluntary stacdards bodies and other Fedzrai 
asexies  on EZJH standards t o  re f lec t  DOE needs and requirements. 

Deve!c;; and maintain aypropriate mechanisms f o r  maintaining the 
standards 1 i s t i  ng comprehensive, up-to-date, a n d  revising the 
standards 1 i s t ing ,  as necessary. 

4 .  PROCEDURE FOR GRANTING EXEHPTIONS. 

a .  Heads of Field Organizations a re  authorized t o  g r a n t  exmptions from the 
proscribed standards of t h i s  chapter for specific f a c i l i t i e s  or activi-  
t i e s ,  exc5pt as noted in subpa rag raph  4b. Specific exmptions tci the 
prescribed standards identified in this  chapter, which are dependent on 
specific faci l i ty  designs, shall be identified in the fac i l i ty  design 
documentation a n d  safety analysis, which will be reviewed and approved i n  
the noma1 process of f ac i l i t y  design and operation and assessed as p a r t  
o f  the Environmental, S a f e t y ,  Qual i ty  Assurance, and  Health Appraisal 
Program. 

b .  Exernptions frcm standards establ i shed pursilant t o  the Federal regul ations 
1 i sted herein, unless a1 lowed by the procedure identified i n  subparagraph  
4c, a r e  t o  be submitted with sui tab1 e just i f icat ion t o  EP-1 .  

c .  Those Oegartnent contractor operations subject t o  DOE 5383 . l ,  OCCUPATIONAL 

FACILITIES, must follow the procedures of t h a t  Order t o  obtain variances 
from the Cccupational Safety and Heal t h  Admi n i  s tration standards 1 i sted 
herein. Those Departnent operations directly subject t o  the Occupational 
Safety and Heal t h  Adni ni s t ra t ion ' s  regul ations must follow the procedures 
of  29 CFR 1960, S u b p a r t  C ,  o r  29 CFR 1905, as  appropriate, t o  obtain 
re l ie f  from standards l i s t ed  herein (which a r e  also l i s ted  i n  29 CFR 1910, 
1915-1918, and  1 9 2 6 ) .  
Department of Energy o f f i c i a l  as defined in DOE 5483.1 or D O E  3790.1. 

SAFETY dND HEALTH PROG2AV FOR GOVERNMENT-OWNED CONTRACTOR-OPERATED 

Requests a r e  t o  be fordarded t o  the appropriate 

5 .  EMERGENCY PREPAREDNESS. 
l i s t ea  i n  tne other chapters, shal l  be used as applicable. 

The fol 1 owi ng standards , i n addi ti on t o  those 

a .  Prescribed Standards. To be identified.  

b .  Recornended Standzrds. " I m m d i a t e  Evacuation S i g n a l  fo-r Use i n  Industrial 
instal laticns 'rlhere Radiation Exposure May OccQr," A N S I  N2.3-1979 ( A E I S I ) .  
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6.  ENVIRONMENTAL PROTECTION. The f o l  1 owing s t a n d a r d s ,  i n  a d d i t i o n  t o  those 
Tistea i n  tire o t h e r  c n a p t e r s ,  s h a l l  be used as a p p l i c a b l e .  

a .  P r e s c r i b e d  Standards.  

(1) Executive Order 12088 "Federal  Compl i a n c e  w i t h  Pol 1 u t i o n  Control 
Standards."  

( 2 )  The following s t a n d a r d s ,  r e g u l a t i o n s ,  and g u i d e l i n e s  promulgated 
p u r s u a n t  t o  Federal  environmental  1 egis1 a t i o n :  

( a )  Air. - 
1 New Source Performance Standards (40 CFR 60). 

2 National Hazardous Air P o l l u t a n t  Standards (40 CFR 6 1 ) .  

3 Regul a t i o n s  Des igna t ing  Air Qual i t y  Control Regions - (40 CFR 81) .  

- 
- 

( b )  Water. 

- 1 Discharge of  Oil (40  CFR 110) .  

2 Oil P o l l u t i o n  Prevent ion  (40  CFR 112).  - 
- 3 National Oil and Hazardous Substances Contingency P1 an 

(40 CFR 1510). 

4 Water Qual i t y  S tandards  Approved by the Federal  
Government ( 4 0  CF2 120) .  

- 

5 National P o l l u t a n t  Discharge El imina t ion  System (40  CFR 122) .  

6 

- 
P o l i c i e s  and Procedures  f o r  the  National P o l l u t a n t  Discharge 
El iminat ion System (40  CFR 1 2 5 ) .  

- 

7 General P r e t r e a t i e n t  Regul a t i o n s  f o r  E x i s t i n g  and New - 
Sources of P o l l u t i o n  (40  CFR 403). 

- 8 Secondary Treatment  Information (40  CFR 133).  

9 T r a n s p o r t a t i o n  f o r  Dumping, and Dumping of Mater ia l  i n t o  
- Ccean Maters (40  CFR 220-230). 

10 Cooling Water In take  S t r u c t u r e s  (40  CFR 401.14) (General 0 . - 
Provis ions.  f o r  E f f l u e n t  Guide1 ines and Standards - 
40 CF2 401) .  

194 
6G-25 



DOE 5480.1A . 
8-13-81 

359 
1-5 

( c )  D r i n k i n !  Water. 

1 National I n t e r i n  Primary G r i n k i  ng Water Regu la t ions  - (30 C i X  1 4 1 ) .  

- 2 National  I n t e r i m  Primary Drinking Water Regu la t ions  
Imp1 m e n t a t i o n  (40  C i R  1 4 2 ) .  

( d )  S o l i d  Waste. 

1 Guide1 ines f o r  the Thermal P rocess ing  o f  Sol i d  Wastes and - 
f o r  the Land Disposal of S o l i d  Wastes (40  CFR 240 and 241) .  

- 2 S o l i d  Waste S t o r a g e  and C o l l e c t i o n  ( 4 0  CFR 243).  

f o r  Tnernol umi  nescense Dosimetry (Environmental  Appl i c a t i o n s )  ," 
ANSi N 545-1975 (ANSI). 

( e ?  Rad ia t ion .  "Performance T e s t i n g  and Procedural  S p e c i f i c a t i o n s  

( f P e s t i c i d e s .  

- 1 Execut ive Order 11870, "Environmental S a f e p a r d s  on Activi-  
t i e s  f o r  Animal Damage Control on Federal  Lands." 

2 Regul a t i o n s  f o r  E n f o r c m e n t  of  the Federal  I n s e c t i c i d e ,  - 
Fungicide,  and Roden t i c ide  Act ( 4 0  CFR 162) .  

- 3 Regu la t ions  f o r  the  Acceptance o f  C e r t a i n  P e s t i c i d e s  and 
Reccmriended P rocedures  f o r  the Disposal and S to rage  of 
P e s t i c i d e s  and P e s t i c i d e  C o n t a i n e r s  ( 4 0  CFR 165).  

- 4 E x m p t i o n  o f  F e d e r a l .  and S t a t e  Agencies f o r  Use of  
P e s t i c i d e s  Under Emergency Cond i t ions  (40 CFR 166) .  

* 

5 Worker P r o t e c t i o n  S tanda rds  f o r  Agricul t u r a l  P e s t i c i d e s  
- (40 CFi? 170)  

- 6 C e r t i f i c a t i o n  of  P e s t i c i d e  A p p l i c a t o r s  ( 4 0  CFR 171) .  

b .  Recomnended S tanda rds .  

( 1 )  Standard Methods f o r  the Examination of  Water and Uastewater (AWWA).  

( 2 )  Guide f c r  Use o f  I n s e c t i c i d e s ,  Handbook 293 (USDA). 

( 3 )  Kanual of S e g t i c  Tank P r a c t i c e ,  P u b l i c a t j o n  No. 526 (USPHS). 
. .  
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( 4 )  S a n i t a r y  L a n d f i l l  Design and Operation Pub1 i c a t i o n  No. SW-65ts. 
( E P A )  . 

(5) I n t e r i m  Guide o f  Good P r a c t i c e  f o r  I n c i n e r a t i o n  a t  Federal  
F a c i l i t i e s ,  P u b l i c a t i o n  No. Ap-46 (USPHS). 

( 6 )  I n c i n e r a t o r  G u i d e l i n e s ,  P u b l i c a t i o n  No. 2012 (USPHS). 

(7) Air P o l l u t i o n  Engineer ing Manual , P u b l i c a t i o n  No. Ap-40 
(USPHS). 

( 8 )  Compilation of Air P o l l u t a n t  Emission F a c t o r s  ( E P A ) .  

7. FIRE PROTECTION. The fol lowing s t a n d a r d s ,  i n  a d d i t i o n  t o  those l i s t e d  i n  the 
o t h e r  c h a p t e r s ,  s h a l l  be used a s  a p p l i c a b l e .  

a .  Prescribed Standards.  

(1 )  National F i r e  Codes (NFPA) . 
( 2 )  Standard f o r  F i r e  P r o t e c t i o n  of AEC E l e c t r o n i c  Computer Data 

Processing System, WAS8 1245-1. (Compl iance w i t h  t h i s  
s tandard  s a t i s f i e s  t he  requirements  for NFPA-75). 0 

( 3 )  Product  D i r e c t o r i e s  of Underwri ters  L a b o r a t o r i e s  t o g e t h e r  
w i t h  the pericdic supplements ( U L ) .  

( 4 )  Factory Mutual Approval Guide (FM) .  

( 5 )  TP20-11 General F i r e  F i g h t i n g  Guidance f o r  Nuclear Weapons ( t h i s  
document i s  c o n f i d e n t i a l  r e s t r i c t e d  d a t a ) .  

(6) Standard on Fire P r o t e c t i o n  for  p o r t a b l e  structures, DOE/EV-0043, 
Aug u s t 1979. 

b . Recommended Standards.  

( 1 )  Handbook o f  F i r e  P r o t e c t i o n  ( N F P A ) .  

( 2 )  Loss Prevention Data  Sheets  ( F M ) .  

8 .  HEALTH PROTECTION. The  fo l lowing  s t a n d a r d s ,  i n  a d d i t i o n  t o  those  l i s t ed  i n  
the o ther  c n a p t e r s ,  s h a l l  be used a s  a p p l i c a b l e .  

6 6 - 2 7  
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a .  R a d i a t i o n  P r o t e c t i o n .  

( 1  ) Prescr ibed  .S tandards .  

( a )  Perfom.ance S p e c i f i c a t i o n s  f o r  Direct Reading and I n d i r e c t  
Reading Pocket  Dosimeters f o r  X and Gzrnrna Radia t ion ,  
ANSI N13.5-1972 (ANSI). 

( b )  Radiat ion Symbol, ANSI N2.1-1969 (ANSI). 

( c )  Radiological S a f e t y  i n  the Design and Operat ion of P a r t i c l e  
A c c e l e r a t o r s ,  ANSI N43.1-1978 (ANSI). 

( d )  S p e c i f i c a t i o n  and Performance of On-si t e  Ins t rumenta t ion  f o r  
Continuously Monitoring R a d i o a c t i v i t y  i n  E f f l u e n t s ,  
ANSI N13.10-1974 (ANSI). 

( e )  Personnel Neutron Dosimeters (Neutron Energ ies  Less Than 

( f )  

20 MeV), ANSI N319-1976 (ANSI ) .  

Performance C r i t e r i a  f o r  Ins t rumenta t ion  Used f o r  Inpl a n t  
Plutonium Monitor ing,  NISI N317-1978 (ANSI). 

( g )  

( h )  

" Inspec t ion  and Test S p e c i f i c a t i o n s  f o r  D i r e c t  and I n d i r e c t  
Reading Quartz  F i b e r  Pocket  Dosimeters," ANSI N322-1975. (ANSI). 

A Guide t o  Reducing Radiat ion Exposure t o  ,As Low As Reasonably 
Achievable ( A L A R A ) ,  DOE/EV/1830-TS, April 1980 ( t o  be used 
u n t i l  issued a s  formal s t a n d a r d ) .  

( 2 )  Recommended Standards .  

( a )  Applicable  (FRC) Reports  ( t l - 1 9 6 0 ,  #2-1962, #5-1964, #7-1965, 
#8 (Revised)  ( E P A ) .  

( b )  Handbooks, NCRP Recommendations (NBS). 

( c )  Guide t o  Sampling Airborne Radioac t ive  M a t e r i a l s  i n  Nuclear 
F a c i l i t i e s ,  P.NSI N13.1-1963 (ANSI). 

( d )  C r i t e r i a  f o r  Film Badge Perfsrmance,  ANSI 13.7-15172 (ANSI). 

( e )  Radiation P r o t e c t i o n  Ins t rumenta t ion  T e s t  and Cal i b r a t i o n ,  
ANSI N323-1978 (ANSI). 

( f )  Performance, Tes t ing ,  and Procedural S p e c i f i c a t i o n s  f o r  
, Themolumi nescence Dosimetry: Environmental Appl i c a t i o n s ,  

ANSI N545-1975 (AtiSI).  . 
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( g )  . Standards f o r  P r o t e c t i o n  Agains t  Radia t ion  (10  CFR 20) .  

(h) Radiat ion P r o t t c t i o n  S tandards  Reports  ( I C R P ) .  

( i )  Reports (ICRU) 

- 1 Report 20, 1971,  Radia t ion  P r o t e c t i o n  Ins t rumenta t ion  and 
I t s  Appl ica t ion .  

- 2 Report 19 ,  1968,  Radia t ion  Q u a n t i t i e s  and Units. 

- 3 Report 1 4 ,  1969,  Radia t ion  Dosimetry. 

(j) S a f e t y  S e r i e s  (IAEA). 

(k) E l e c t r o n i c  Product  Radia t ion  Cont ro l ,  Subpar t  3 of P .L. 90-602, 
a s  =ended on 10-18-68. 

( 1 )  Technical C o n s i d e r a t i o n s  i n  Emergency Ins t rumenta t ion  
Preparedness,  BN'rlL-1742, 1974 ( D O E ) .  

- 1 Phase I!-C - Emergency Radiological  and Meteorological  
I n s t r u n e n t a t i o n  f o r  Fuel Reprocessing Fac i l  i t i e s ,  BNWL-1857, 
1976. 

2 Phase II-D - Evalua t ion  T e s t i n g  and C a l i b r a t i o n  Methodology 
f o r  inergency Radiological  Ins t rumenta t ion ,  BNWL -1991, 1976. 

- 

- 3 Phasz 11-3 - Emergency Radiological  and Meteorological  
Instruii ientation f o r  Mixed Fuel F a b r i c a t i o n  F a c i l i t i e s ,  
BN'rlL-1742, 1974. 

- 4 Phase II-A - Emergency Radiological  and Metc!orological 
Ins t rumenta t ion  C r i t e r i a  f o r  Reac tors ,  BNWL-1635, 1972. 

b. OccuDational Medicine. 

Prescribed Standards.  To be i d e n t i f i e d .  

( 2 ) Recomended S t andards  . 
( a )  Scope, O b j e c t i v e s ,  and Funct ions  of Occupational Health 

( b )  Occupational Heal th  S e r v i c e s  f o r  Employees, U.S. Department 

Programs, 00CH-213 ( AMA) . 

of Health,  Educa t ion ,  and We1 f a r e .  P u b 1  i c  Heal th  S e r v i c e  
Publ ica t ion  No. 1041 (May 1963)(USPHS); - 
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( c )  An Administrative Guide for Federal Occupational Health Units, 
HEW, Public Health Serv ice  Publ icat ion No. 1325-A (March 1966) ,  
(US?HS) . 

( d )  Epideniology i n  Occupational Disease and In ju ry ,  00CH-290 (AMA). 

( e )  Medical Aspects o f  Radiation Accidents Handbook, Eugene Saenger, 
M . D . ,  Ed i tor  (G?O). 

c .  I n d u s t r i a l  Hygiene. 

( 1 )  Prescribed Standards.  

( a )  

(b) 

Current Threshol d L i m i  t Values ( ACGIH) . 
Prac t ices  f o r  Respiratory Pro tec t ion ,  ANSI 288.2-1980 (ANSI). 

( 2 )  Recornended Standards.  

( a )  Hygienic Guide S e r i e s  (AIHA). 

(b) Heating and Cooling for  Man i n  Industry (AIHA). 

( c )  Respirator  Manual, LA-63704 ( D O E ) .  

( d )  Indus t r ia l  Ventil a t i o n  Manual (ACGIH). 

( e )  Indus t r ia l  Noise Manual (AIHA). 

( f )  Guide f o r  Conservation of Hearing and Noise ( M O O ) .  

(g!  NIOSH C r i t e r i a  Documents (NIOSH). 

d .  Pub l i c  Health and S a n i t a t i o n .  

(1 )  Prescribed Standards.  

( a )  Food. - 
- 1 Food Serv ice  S a n i t a t i o n  Manual, DHEW Publ ica t ion  No. 

78-2081 (FDA). 

2 The Vending o f  Fcod and Beverages, USPHS Publ icat ion No. 
- 546 (1965) .  

( b )  Water. 

- 1 N h t i o n a l  Inter im Primary Drinking Uatet  Regulations,  
Pub1 i c a t i o n  No. EPA-570/9-76-003 ( E P A ) .  

6 G - 3 0  
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Manual f o r  Evalua t ing  P u b l i c  Drinking Water Suppl ies, 
P u b l i c a t i o n  No. 1820 ( E P A ) .  

Manual of Indiv idua l  Water Supply Systems, Pub1 i c a t i o n  
NO. 430 9/73-003 ( E P A )  

Qual i t y  S tandards  f o r  ,Bot t l  ed Water ( 2 1  CFR 11 ) . 
S a n i t a r y  S tandard  f o r  Manufactured I c e ,  USPHS 1183 (1964) .  

GSA Handbooks on P e r f o m a n c e  Standards f o r  Cleaning Publ ic  
Bui ldings (GSA). 

9. OCCUPATIONAL SAFETY. The fo l lowing  s t a n d a r d s ,  i n  a d d i t i o n  t o  t h o s e  l i s t e d  i n  
the o t h e r  c h a p t e r s ,  s h a l l  be used a s  a p p l i c a b l e .  

a .  General  S a f e t y .  

( 1 )  P r e s c r i b e d  Standards.  

( a )  

( b )  B o i l e r  and Pressure Vessel Code; S e c t i o n s  I-XI (ASME). 

F o r e s t  Service S a f e t y  S tandards  (USDA) . 

( c )  Occupational S a f e t y  and Heal th  Standards,  29 CFR 1910. 

( d )  

( e )  

Safe ty  and Heal th  R e g u l a t i o n s  f o r  Cons t ruc t ion ,  29 CFR 1926. 

Safe ty  and Heal th  R e g u l a t i o n s  f o r  S h i p  Repai r ing ,  29 CFR 1915. 

( f )  

[ g )  

( h )  

Safe ty  and Heal th  R e g u l a t i o n s  f o r  S h i p b u i l d i n g ,  29 CFR 1916. 

Safe ty  and Heal th  R e g u l a t i o n s  f o r  Shipbreaking,  29 CFR 1917. 

Safe ty  and Heal th  R e g u l a t i o n s  f o r  Longshoring, 29 CFR 1918. 

( i )  Degartinent of Defense Explosive Safe ty  Board S tandards  
(Ordnance O p e r a t i o n s ) .  

(j) Departnent of Navy S t a n d a r d s  ( f o r  Naval Reactors  program 
a p p l i c a t i o n s )  ( N A V ) .  

4.- 
5 
t 

.- 

( 2  1 Recommended Standards.  

Chemical Rocket Propel 1 a n t  Hazards,  JAEINAF Propul s i o n  Con- 
m i  t t e e ,  Volume I - General S a f e t y  Engineering Design C r i t e r i a ,  
NTIS-AD 889763, May 1970. Volume I 1  - S o l i d  Rocket P r o p e l l a n t  
Processing,  Hand1 in!, S t o r a g e ,  and T r a n s p o r t a t i o n ,  NTIS-AD 

( a )  e 

6G-31 
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870253, May 1 9 i a .  
Storage,  and T r a n s g o t t a t i o n ,  N.T.1.S.-AD 870259, May 1970. 
( Q u a n t i t y  d i  s t a n c e  tab1 es a r e  expect2d-OSHA/NFPA Q D  t a b l e s  
apply where a p p r c p r i a t e ) .  

Volume I11 - Liquid P r o p e l l a n t  Handling, 

( b )  Pacual S h e e t s  (MCX) . 
( c )  Chmical  S a f e t y  Data Sheets ( M C A ) .  

( d )  Accident Prevent ion  Manual f o r  I n d u s t r i a l  Opera t ions  (NSC). 

( e )  S u p e r v i s o r ' s  S a f e t y  Manual (NSC). 

( f )  Handbook of  Laboratory S a f e t y  ( C R C ) .  

( g )  Handbook o f  Rigging,  W.E. Rossnagel, McGraw-Hill Book Co., Inc., 
pub1 i shers. (!l!cSrau) . 

( h ?  Data Sheet S e r i e s  ( N S C ) .  

( i )  Mat7eson Gas Data Book (?PO). 

P x . .  J 

b. 

( j )  Handling Hazardous M a t e r i a l s ,  NASA SP-5032 (NASA). 

( k )  

( 1 )  

(n) Service  S t a t i o n  S a f e t y ,  Accident Prevent ion  Manual 5 ( A P I ) .  

Test ing M a t e r i a l s  S t a n d a r d s  ( thcse appl i c a b l e  t o  s a f e t y )  (AST14) . 
Handbook of Ccrnpressecf Gases ( C G A ) .  

( n )  Opera t i la  Personnel T r a i n i n g  Progrsm on Oxygen D e f i c i e n t  
Atnospheres, UC-240-002, Septmber 1978. 

C o n s t r u c t i a n  Safe ty .  

( 1  ) Prescr ibed  Standards .  

( a )  P ipe l ine  S a f e t y  S tandards  (49  CFR 1 9 2 ) .  

( b )  Saf?. t j  ana i-!ezlth R e s u l a t i o n s  f o r  Cons t ruc t ion  ( 2 9  CFR 1926) .  

( 2 ) Recomnended S t andzrds .  

( a )  Manual of Accident  Prevent ion  i n  Const ruc t ion  ( A G C A ) .  

( b )  Guidel ines  f o r  :?inirnizing Soil  Erosion and Water and Air 
Foliut 'on Curin.: C o n s t r u c t i o n ,  Soil  Conservat ion S e r v i c e  
Engineering r1ei:orandurn 6 6 ,  6-19-68 ( IJSDA). .  
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( 2 )  
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( a )  ANSI S e r i e s  6 30. 

( b )  Crane Manufactures  A s s o c i a t i o n  of Anerica,  S p e c i f i c a t i o n  
No. 70 ( C M A A ) .  

Recommended S tanda rd .  

( a )  Requirements f o r  H o i s t i n g  and Rigging o f  S p e c i a l  Components and 
E q u i p m e n t ,  ROT F8-6 ( D O E ) .  

( b )  DOE Ho i s t ing  and Rigging Manual, May 1980. 

d .  D r i l l i n g  Sa fe ty .  

( 1 )  P r e s c r i b e d  S tanda rds .  

( a )  Petroleum S a f e t y  O r d e r s ,  Admin i s t r a t ive  Code, T i t l e  8 ,  
Chapter 4 ,  Subchap te r  1 4 ,  S t a t e  of C a l i f o r n i a  (except the 
requirement o f  pa rag raph  ( b )  S e c t i o n  6640, o f  a r t i c l e  41 o f  the 
1959 o r d e r s  i s  permanent ly  waived-BPI PR 98 a p p l i e s ) .  (CALIF) f 

- r 
.._- 

Appl i c a b l e  D i v i s i o n  of  Product ion S p e c i f i c a t i o n s  and Recommended 
P r a c t i c e s  on Oil F i e l d  Equipment ( A P I ) .  

Safe P r a c t i c e s  i n  D r i l l i n g  Opera t ions ,  T h i r d  E d i t i o n ,  1967,  
RP 2010 ( A P I ) .  

Recommended S t a n d a r d s .  

( a )  Rotary D r i l l i n g  Handbook on Accident  P reven t ion  and Sa fe  
Operating P r a c t i c e s  (IAODC). 

( b )  Applicable  D i v i s i o n  o f  Product ion B u l l e t i n s  (:?I). 

e.  E l e c t r i c a l  S a f e t y .  

( 1  Prescribed S tanda rds .  

( a )  National E l e c t r i c a l  Code, A!ISI/NF?A No. 70-1978. 

( b )  National E l e c t r i c a l  S a f e t y  Code (ANSI-C2-1977). 
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( C )  

( e  

( f  

( g  
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E l e c t r i c a l  Engineer ing R e g u l a t i o n s ,  CG-259, U.S. Coas t  Guard 
(DOT).  

Miscel lanecus Electrical  Equipment L is t ,  CG-293, U.S. Coas t  
Guard ( D O T ) .  

Sa fe ty  Rules  f o r  the I n s t a l l a t i o n  and Maintenance o f  Electric 
Supply and Ccrnmunication Lines, NBS No. 81. 

E l e c t r i c a l  S a f e t y  Guides f o r  Research, S a f e t y ,  and Fire 
P r o t e c t i o n ,  B u l l e t i n  No. 13 (DOE). 

Safe ty  Guide1 i nes f o r  High Energy Accel e r a t o r  F a c i l  i t i es ,  
TID 23992 ( D O E ) .  

IEiE S tanda rds .  

E l e c t r i c a l  S a f e t y  C r i t e r i a  f o r  Research and Development 
Activit ies,  DOE/EV-0051/1. 

f . E x p l o s i v e s  Sa fe ty .  
- 
t 9. 

2 9  ( 1  ) P r e s c r i b e d  S tanda rds .  

( a )  Development and Readiness  Command S a f e t y  Manual, DARCOM 385-100, 
U.S. Amy Mate r i e l  Ceveloprzent and Readiness  Command. ( A N )  

(b) DOD h m u n i t i o n  and E x p l o s i v e s  S a f e t y  S t a n d a r d s ,  DOD 5154.45 
( D O D ) .  

( c )  B l a s t e r ' s  Handbook (DuPont) .  

( 2 )  Recornended S tanda rds .  

( a )  Rules f o r  S t o r i n g ,  T r a n s p o r t i n g ,  and Shipping Exp los ives ,  
Pzmphlet 5 (IME). 

( 5 )  Safe ty  i n  t he  T r a n s p o r t a t i o n ,  S t o r a g e ,  Handl ing,  and 'Jse 
of Exp los ives ,  Pamphlet 1 7  (IME). 

( c )  S t r u c t u r e s  t o  Resist the E f f e c t s  o f  Accidental  Exp los ions ,  
Departnent o f  t h e  Amy Technical  Manual TM5-1300 ( A M C ) .  

( d ) .  Safety G u i d e  f o r  the Preven t ion  o f  Radio Frequency Radiat ion 
Hazards, Pzmphl e t  20 ( I M E ) .  
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6G-34 



359 
DOE 5480.1A 
8- 13-81 

( e )  E v a l u a t i c n  of E x p l o s i v e  S t o r a g e  S a f e t y  Cri ter ia ,  May 1970 ,  
AD 871 194 (NTIS). 

g. F i r e a r m  S a f e t y .  

( 1 1 P r e s c r i b e d  S t a n d a r d s .  

( a )  GSA Handbcck E ,  Fodera l  P r o t e c t i v e  S e r v i c e  Uniformed F o r c e  
O p e r a t i o n s ,  PSS P5930.17. 

( b )  P i s t o l s  and R e v o l v e r s ,  FM 23-35, 7-60 ( A M C ) .  

( c )  S a f e t y  w i t h  F i r e a m s  Handbook ( N R A ) .  

( 2  ) Reccrnrnended S t a n d a r d s .  

( a )  Educat ior ,  and T r a i n i n g  S e c u r i t y  P o l i c e ,  T r a i n i n g  Course  
AIYC? 621-1 ( A Y C ) .  

( 3 )  Mil i t a r y  Pcl ice  P r e s e r v a t i o n  o f  Orde r  A c t i v i t i e s ,  AYCR 190-3., 
12-71 ( a x )  . 

h. Mine and T u n n e l  S a f z t y .  0 
( 1 ) P r e s c r i b e d  S t a n d a r d s .  

P . L .  91-173 88 S t a t .  742-804 a s  amended by P .L .  95-164, 
Federzl  Xfne S a f e t y  and  H e a l t h  Act o f  1977.  

( a )  

( b )  

( c )  

T u n n e l  S a f e t y  O r d e r s ,  A d m i n i s t r a t i v e  Code, T i t l e  8 ,  
C h a p t t r  4, S u b c h a p t e r  20,  S t a t e  o f  C a l i f o r n i a  (CALIF). 

Mine S a f e t y  O r d e r s ,  A d m i n i s t r a t i v e  Code, T i t l e  8 ,  
Chapter  4 ,  S u b c h a p t e r  1 2 ,  S t a t e  o f  C a l i f o r n i a  (CALIF). 

( 2 ) Recomrne?dsd S t a n d a r d .  Tunnel i ng : Reccmrnended S a f e t y  Rul es,  Bul l  e t i  n 
644, Bureau o f  :.lines. (3UMINES) 

10. NUCLEAX SAFETY. 
o t h e r  c h a p t e r s ,  sha l  I be used a s  a p p l i c a b l e .  

The f o l l c w i n g  s t a n d a r d s ,  i n  a d d i t i o n  t o  t h o s e  l i s t e d  i n  t h e  

a .  R e a c t o r  S a f e t y .  

( 1  ) P r e s c r i b e d  S t a n d a r d s .  

( a )  C r i t e r i a  f o r  P r o t e c t i o n  Systems f o r  N u c l e a r  Power G e n e r a t i n g  
S t a t i o n s ,  A : l S I / i E E E  279-1971. 
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( b )  Boi le r  and P r e s s u r e  Vessel Code, ASME. 

( c )  S e l e c t i o n ,  Q u a l i f i c a t i o n ,  and Tra in ing  of  Personnel fo r  
Nuclear Power Plents,  ANS 3.1,  October 1980 ( f o r  Category A 
r e a c t o r s ) .  

( 2 1 Reccmended Standards .  

( 2 )  Applicable  Nuclear Ezergy (RDT) S tandards  (See index of  NE 
( R D T )  S t a n d a r d s )  ( D O E ) .  

(b) Licensina of Product ion  and U t i l i z a t i o n  F a c i l i t i e s ,  10 CFR 50 
and appendices ,  i n c l u d i n g  regul a t o r y  g u i d e s  i s s u e d  t o  d e s c r i b e  
methods of imp1 m e n t i  ng these r e p 1  a+ bi * ons.  

( c )  Operators '  Licenses, 10 CFi? 55. 

( d )  Reactzr S j t e  C r i t e r i a ,  1C CFR 100. 

( e l  Safe  Operat ion of  C r i t i c a l  Pssernbl ies and Research Reac tors ,  
1971 E d i t i o n ,  S a f e t y  S e r i e s  No. 35 (IAEA). 

( f )  Safe  Operat ion of  Nuclear  Power P l a n t s ,  S a f e t y  S e r i e s  31 (IAEA). 

( 9 )  IEEE Standards.  

( h )  AHS Series 1 5  S t a n d a r d s .  

( i Design Guide; C r i t i c a l  Fac i l  i t i e s ,  BNL-50831-1. 

(j) Design Guide; L i c h t  and Heavy Watsr Cooled Reac tors ,  
BNL-5083 1- I I .  

Design Guide; Pool Type Reac tors ,  BNL-50831-111. 

Design G u i d e ;  Liquid Metal Reactors ,  BNL-50831-IV. 

Design Guide ;  T r a n s i e n t  Reac tors ,  BHL-50331-V. 

OesiSn Guide ;  Air Cooled Graphi te  Reac tors ,  BNL-50831-VI. 

b .  Nucl e a r  Faci l  i t y  S a f e t y .  

( 1 ) Prescr ibed  Standards .  

( a )  

( b )  Safety S tandards  f o r  Opera t ions  with F i s s i o n a b l e  M a t e r i a l s  

C r i t i c a l  i t y  Accident  A l a m  S y s t g ,  ANS!/dNS-8.3-1979 ( A N S I ) .  

Cutside R c a c t o r s ,  A ? I S I  Ell6.l-1975 (ANSI) .  0 
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( c )  Us2 of B o r o s i l i c a t e - G l a s s  Raschig Rings as a Neutron Absorber 
. i n  Solu t ions  of F iss i le  M a t e r i a l s ,  (ANSI/ANS 8.5-1979) (ANSI). 

( 2 )  Recommended Standards.  

( a )  Nuclear Safe ty  Guide,  TID-7016 ( D O E ) .  

( b )  C r i t i c a l  Dimensions o f  S y s t e m  Containing uranium-235, 
pl utoniun-239, and uranium-233, TID-7028 (DOE) .  

( c )  C r i t i c a l  and Safe  Masses and Dimensions of L a t t i c e s  o f  U and 
UO2 i n  Water, DuPont-1014 (DUPONT) .  

( d )  United Ki ngdcm Atomic Energy Authori ty  Handbook o f  C r i t i c a l  i t y  
Data ,  AHSB(S), Handbook 1 ( 1 s t  Revis ion) .  

( e l  C r i t i c a l  i t y  Handbook, ARt-1-600, ( 3  volumes). 

( f )  RHSI N16 Series S t a n d a r d s .  

(g )  Licensing of Product ion  and Uti1 i z a t i o n  F a c i l i t i e s ,  
(10 CFR 50 ) .  

(h) Special  Nuclear Mater ia l  (10 CFR 7 0 ) .  

( i )  Rules of General Appl i c a b i l  i t y  t o  Licensing o f  Byproduct 
:.laterial (10 CFR 3 0 ) .  

(j) Licensing of Source H a t e r i a l  ( 1 0  CFR 4 0 ) .  

( k )  Operators '  Licenses  ( 1 0  CFR 5 5 ) .  

( 1 )  Appropriate  P o r t i o n s  of  Reac tor  S i t e  C r i t e r i a  ( 1 0  CFR 1 0 0 ) .  

(m) Nuclear Air C 1  eaning Handbook E R D A  76-21, ( D O E ) .  

11. TRANSPORTATION SAFETY. The fo l lowing  s t a n d a r d s ,  i n  a d d i t i o n  t o  t h o s e  l i s t e d  
i n  tne o t n e r  c n a g t e r s ,  s h a l l  be used a s  a p p l i c a b l e .  

a .  A i r c r a f t  S a f e t y .  

( 1  ) P r e s c r i b e d  Standards.  Federal  Avia t ion  Regulat ions (DOT). 

( 2 )  Recommended Standard.  A v i a t i o n  Ground Operation S a f e t y  Handbook 
7 N S C ) .  
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b. Motor Vehic le  and T r a f f i c  S a f e t y .  

( 1  ) P r e s c r i b e 4  Stacdards .  

( a )  Mctor C a r r i e r  S a f e t y  R e g 1  a t i o n s ,  Federal  Highway 
A a m i  n i  s t r a t i o r ,  ( D O T ) .  

( b )  Hazardcus M a t e r i a l s  Reg31 a t i o n s  (49 CFR 397) (DOT).  

( c )  Manual on U n i f o n  T r a f f i c  Control Devices f o r  S t r e e t s  and 

( d )  

Highways, Bureau of  P u b l i c  Roads ( D O T ) .  

Inspec t ion  Requirenents  for Motor Vehicles, T r a i l e r s  and 
S e g i - t r a i l e r 5  Operated on P u b l i c  Highways, ANSI D7.1-1973 
( A I I S i ) .  # 

( e )  U n i f o n  Vehic le  Code ( N C U T L O ) .  

( f )  A Policy on Gecmetric Design on Rural Highways (AASHTO). 

( 2 ) Recomenaed S t endards .  

( a )  T r a f f i c  E n g i n e e r ' s  Handbook (ITE and NSC). 

( b )  T r a f f i c  Engineer ing,  Matson, S m i t h  and Hurd. McGraw-Hill Book 
Ccrrgany, Inc . ,  p u b l i s h e r s  (McGraw). 

( c )  Mctor F l e e t  S a f e t y  Fanual (NSC). 

( d )  T r a f f i c  Accident  I n v e s t i g a t o r ' s  Manual f o r  Pol i ce ,  The T r a f f i c  

( e )  

I n s t i t u t e ,  Northwestern U n i v e r s i t y  (NUU). 

Handbook o f  Highway S a f e t y  Design and Operat ing P r a c t i c e s  (DOT).  
5 

c.  V e s s e l s  (Rar ine)  S a f e t y  P r e s c r i b e d  Standards .  

( 1 )  Rules acd Xegulations f o r  Uninsgected Vesse ls ,  Booklet  258, U.S.  
Coast  Guard ( D O T ) .  

( 2 )  Rules  and Regulat ions f o r  Numbering of Undocumented Vessels and the 
Re7orting of Boating Accidents ,  Booklet  2 5 7 ,  U.S. Coast  Guard ( D O T ) .  

( 3 )  E q u i p m e n t  L i s t s ,  Booklet  190 ,  U.S. Coast  Guard ( D O T ) .  

( 4 )  Marine Engineering Re!ul a t i o n s  and Mater ia l  S p e c i f i c a t i o n s ,  Book1 e t  
1 1 5 ,  U.S. Cozst Guard (DOT) .  8 
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(5) V e n t i l a t i o n  System f o r  Small C r a f t ,  Bookle t  395, U.S. Coas t  Guard 
(DOT) .  

d. T r a n s u o r t a t i o n  of  R a d i o a c t i v e  Mate r i a l  . 
( 1  P r e s c r i b e d  S tanda rds .  

( a )  Department of T r a n s p o r t a t i o n  Hazardous Mate r i a l  s Regul a t i o n s  
( 4 9  CFR 100-179). 

( b )  Packaging o f  R a d i o a c t i v e  M a t e r i a l s  f o r  T r a n s p o r t  (10 CFR 7 1 ) .  

( 2 )  Recommended S tanda rds .  

( a )  

( b )  

Cask Des igners  Guide ORNL-NSIC-68, 1970 ( D O E ) .  

S t r u c t u r a l  A n a l y s i s  of Sh ipp ing  Casks,  ORNL-TFl-1312, Volumes I 
through X ( D O E ) .  

( c )  Packaging of Uranium H e x a f l u o r i d e  f o r  T r a n s p o r t ,  AMSI N14.1-1971 
( ANSI 1 .  

e. R a i l r o a d  S a f e t y .  P r e s c r i b e d  S tanda rd .  Federa l  Ra i l road  A d m i n i s t r a t i o n ,  
( 4 9  CkK ZTT-246'). 
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American Association of S t a t e  Highway and Transportat ion 

444 North Capi tol  S t r e e t ,  NW. 
Washington. D.C.  20001 
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Pmeric.an Conference of Governmental Indus t r i a l  Hygienis ts  
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Associated General Contractors  of America, Inc. 
1957 E S t r e e t ,  N.W. 
Washington, D . C .  20006. 
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475 Wolf Ledges Parkway 
Akron, Ohio 44311 

United S t a t e s  Deparment  of the Amy 
Heidquarters,  U S .  Amy Material Development and 

Pen tag on 
Washington, D.C.  20310 

Readiness Command 

American National Standards I n s t i t u t e  
1430 Broadway 
New York, New York 10018 

American Petroleum I n s t i t u t e  
2101 L S t r e e t  N . W .  
Washington, D . C .  20037 

Fmerican Society of Mechanical Engineers, Inc.  
345 East 47th S t r e e t  
New York , New York 10017 

American Society f o r  Test ing and Mater ia l s  
1916 Race S t r e e t  
Phi lade lphia ,  Pennsylvania 19103 
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11. AUWA Aqerican Watzr Works Associat ion,  Inc.  
666 Guincy S t r e e t  
Denver, Co: orado 80235 

1 2 .  BUMI-NES Pub l  i ca t ions  Sect ion 
U.S. Bureau o f  Mines 
4800 ForSes Avenue 
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13. CALIF 

14. CGA 

15.  CMM 

16. CZC 

17.  DOD 

18. DNA 

19. DOT 

20. DOT 

S t a t e  o f  Ca: i i c r n i a  
General Services P u b l  i c a t i o n s  
P.C. Box 1G15 
North Hicjhland, Cal i f o r n i a  95660 

Compressed Gas Associat ion,  Inc. 
9 0  F i f t h  Avecue 
New York , Eew York 10036 

Crane &!nuiaccurers Association of America, Inc.  
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Pi t t sburzh ,  Pennsylvania 15238 

C. R. C. P ress ,  Inc. 
2000 N.W. 24th S t r e e t  
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DOE 5480.1A 
8-13-81 

Degartyent o f  Defznse 
Tne Pentagcn 
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Defense Elucle3r Agency 
A1 buquerque New Fexico 

De ?a rtnen t of Tran spo r t a  t i  on 
400 7 t h  S t r e e t ,  S.1. 
Uash ing ton ,  D . C .  20590 

Coast Guard 
Degarbent  o f  T r a n s y r t a t i o n  
400 7 t h  S t r e e t ,  SY. 
Washington, D.C.  20590 

2 1 .  DUPONT E . I .  d u ? o n t  de Nenrours and Company 
Petrocheqical s C e p a r a e n t  
'Ai 1 m i  ngton, Eel aware 19898 
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23.  FDA 

2 4 .  FEMA 

25.  FM 

26.  GPO 

2 7 .  GSX 

2 8 .  IAEA 

29. ICRP 

30. ICRU 

31.  I E E E  

3 2 .  IME 
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E n v i  r o m e n t a l  P r o t e c t i o n  Agency 
401 M Stree";, SY. 
Washinston, D . C .  20460 

Food and Drug Admi n i  s t r a t i o n  
5600 Fishers Lane 
Rockvil 1 e ,  Mary1 and 20857 

Federal h e r g e n c y  Management Agency 
Adminis t ra t ive  S e r v i c e s  Div is ion  
P r i n t i n g  and 2ubl i c a t i o n s  Branch 
Rocm 404 
Washington, D.C .  20472 

Factory Mutual Engineering Div is ion  
1151 Boston-?rovidence Turnpike 
Nordoad, Massachuset ts  02062 

SuFer in tendent  of Documents 
United S t a t e s  Goverrment P r i n t i n g  Office 
Washington, D.C. 20402 

General S e r v i c e s  Adminis t ra t ion  
General S e r v i c e s  Bui lding 
18 and F S t r e e t ,  NW. 
Washington, D.C. 20405 

UFJ!P?l!3 
2.0. Ecx 433, Furray Hill S t a t i o n  
flew York, fiew York 10016 

I n t e r n a t i o n a l  Comrni t t e a  on Radia t ion  P r o t e c t i o n  
4201 Lexington Avenue 
New York, Flew York 10017 

I n t e r n a t i o n a l  Cornmi s r i o n  on Radiat ion Units 
and :.'e a s c r m e n  ts 

7910 k'oodaont Avenue 
Washinstan,  D.C.  20014 

I n s t i  t 3 t e  o f  El e c t r i c d l  and El e c t r o n i c  
Engi neers, Inc.  

345 E a s t  47th S t r e e t  
Ne,# York, New York 10C17 

I n s t i t u t e  o f  ;4akers of  Explos ives .  
423 Lexins tsn  Avenue 
Flew York, New York 10017 
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36. MCA 
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I n d u s t r i a l  Risk I n s u r e r s  
85 Woodland Street  
Hart  fo  rd , Co nnecti c u t  061 02 

I n t e r n a t i o n a l  S tandards  Organiza t ion  
c/o Aier ican National Standards I n s t i t u t e  
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New York, New York 10018 
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1825 Connect icut  Avenue, NW. 
Nashington, D . C .  20009 

37. MCGZAA k f r a w - H i l i  aook Company, Inc.  
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P.O.  Box 85 
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SCO Haryland Avenue, %. 
Washington, D.C.  20546 

39. NASA National Aeronaut ics  and Space Admi n i  s t r a t i o n  

40. NAV 

41. NBS 

42. NCRP 

Commanding O f f i c e r  
(Code 512)  Naval P u b l i c a t i o n s  and F o n s  Center 
5831 Tabor Avenue 
P h i l a d e l p h i a ,  Pennsylvania  19120 

Eiational eureau o f  S tandards  
D e F a r a e n t  o f  Ccmmerce 
Washington, D . C .  20234 

National Council on Radia t ion  P r o t e c t i o n  and 

7910 Woodcont Avenue, S u i t e  1016 
Eethesda, Mary1 and 20014 

Measurment 

43. NCUTLO Nationzl Cocni t t ee  on Uniform T r a f f i c  Laws 
a n d  Ordi  ndnces 

1776 i.!assachusetts Avenue, N l .  
Liashington,  O . C .  20036 
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SECTION 7.0 

QUALITY ASSURANCE/QUALITY CONTROL PLAN 

7.1 PROJECT DESCRIPTION 

Roy F. Weston, Inc. (WESTON) has been contracted to perform the 
site characterization and evaluation of disposal alternatives for 
the Feed Materials Production Centers (FMPC) Waste Storage Area 
and the overall Work Plan describes the project in detail. a 
brief project background and statement of objectives follow. 

7.1.1 Site DescriDtion and Historv 

The FMPC is located in a rural area of southwestern Ohio approxi- 
mately ten miles northwest of Cincinnati and eight miles south- 
west of Hamilton. The site occupies 1,050 acres and is bounded 
by highway 126 to the north, a transmission line to the east, 
Willey Road to the south, and Paddy's Run Road and the Ohio and 
Chesapeake Railroad to the west (Figure 7.1). 

The primary work at the FMPC was the production of metallic 
uranium fuel elements, target cores and other uranium compounds 
for use at DOE facilities. The initial processing began with ore 
concentrates, recycles uranium or miscellaneous other uranium 
compounds. The mill concentrates were digested with nitric acid 
and this solution was then extracted with tributyl phosphate 
(TBP) in a kerosine carrier. This organic extract of uranyl 
nitrate was stripped with water. The purified aqueous solution 
was further concentrated by evaporation and was finally 
denitrated by heating to produce uranium trioxide, UO . Conver- 
sion of this product to the green salt, UF , was accoiplished by 
hydrogen reduction to produce UO, , followe$ by hydrofluorination 
with -anhydrous HF. Uranium metals were produced from UF4 by 
direct reduction with magnesium. 

This process generated a variety of waste types. These included 
depleted MgF slag, slag leach filter cake, various raffinate 
solutions, dgpleted sump cake, general sump sludges, and dust 
collector residues. Since 1952, when the production operations 
were initiated, these low-level radioactive wastes have been 
stored at a designated storage area west of the FMPC Production 
Area. 

The FMPC Waste Storage Area utilized two types of facilities for 
the long-term storage of these low-level radioactive in-ground 
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waste storage pits. Other waste storage areas on site include a 
burn pit, the clear well and two fly-ash disposal areas. All of 
these facilities are presented in Figure 7.1. 

The six in-ground waste pits were constructed principally for 
disposal of depleted magnesium fluoride slag, slag leach filter 
cake, neutralized raffinate, depleted sump cake, sump sludges, 
and dust collection residues. In addition, miscellaneous con- 
struction wastes (brick, graphite, concrete, asbestos, etc.) were 
disposed of into Pits 2 and 4. 

The four concrete waste storage silos were constructed in 1952. 
Silos 1 and 2 were utilized to dispose of K-65, an acronym 
describing the radium bearing raffinate wastes used to dispose of 
dry residues from the dewatering of waste raffinate slurries. 

The burn pit was constructed in 1957 and was used to incinerate 
laboratory chemicals and various other wastes. Although actual 
contents are unknown, items burned include pyrophoric and reac- 
tive chemicals, oils, and contaminated combustibles. The burn 
pit apparently was backfilled and is now overgrown with native 
grasses. 

The clear well was built in 1959 primarily to collect clear 
process supernate from the waste pits. Surface runoff from the 
waste pits also collects in the clearwell. Its purpose is to 
provide final settling prior to transport to the on-site sewage 
treatment plant. 

The fly ash disposal areas are located south of the production 
facility. Fly ash from the FMPC coal fired power plant continues 
to be deposited into the lower fly ash area. Dumping into the 
upper fly ash pile has been discontinued. 

7.1.2 Proi ect Obi ectives 

The purpose of the project is to assess the nature of the materi- 
al, and degree, and extent of contamination resulting from past 
storage activities at the site, to evaluate the hazard to human 
health and the environment, and to identify and evaluate the 
alternative disposal solutions. These objectives can be effi- 
ciently met by completing the following tasks: 

0 Characterizing the site in terms of wastes present; 
lateral and vertical extent of contamination in surface 
waters, grounds waters, sediments and soils; rate and 
direction of waste migration; target receptors 
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(population at risk, threatened resources, and sensi- 
tive ecosystems); and site geology and surface wa- 
ter/ground water hydrology. 

0 Developing and evaluating alternative disposal measures 
considering economic feasibility, technological feasi- 
bility, environmental impacts, regulatory constraints, 
and timeliness of completion; and offering recommenda- 
tions regarding the most cost effective disposal 
alternatives. 

This Quality Assurance/Quality Control Plan has been prepared to 
document the measures that will be undertaken by WESTON and its 
subcontractors to assure that the work performed will be of 
proper quality to accomplish project objectives and will be 
responsive to the requirements of the DOE. This plan describes 
the Quality Assurance (QA) organization, procedures, documenta- 
tion requirements, acceptance criteria, and audit and corrective 
action procedures for the investigation of the FMPC Waste Storage 
Area and associated drainages. 

7.1.3 Prof ect Schedule 

WESTON anticipates beginning work on the FMPC Waste Storage Area 
30 days after satisfactory review of the Health and Safety Plan, 
approval of this Quality Assurance/Quality Control Plan and the 
Sampling Plans. Anticipated completion of the investigation will 
be six months after site work begins. 

0 

7.2 PROJECT ORGANIZATION AND RESPONSIBILITIES 

Figure 7.2 shows the project organization chart indicating 
individual assignments. For purposes of this project, the 
personnel of WESTON and subcontractors will work within a single 
organization. All participants in the organization are directly 
subject to the requirements of this Quality Assurance/Quality 
Control Plan. 

7.2.1 

7.2.1.1 

Authority and Responsibilities 

Proi ect Director 

This corporate level manager will be the prime point of contact 
with Westinghouse and will act as the corporate interface for the 
project team. Other duties include disseminating all 
project-related information to and from Westinghouse. 
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As Project Manager, he will have responsibility for technical, 
financial, and scheduling matters. Other duties, as necessary, 
will include: 

0 Subcontractor procurement 

0 assignment of duties of the Project Staff and orienta- 
tion of the Staff to the needs and requirements of the 
pro j ect 

0 Approval of project-specific procedures and internally 
prepared plans, drawings, and reports 

0 Serve as liaison between the Project Staff and other 
internal groups, such as the laboratories 

0 Serve as the "collection pointt1 for Project Staff 
reporting of nonconformances and changes in project 
documents and activities 

0 Determination of the effect of nonconformance and 
changes on the project and the appropriateness for 
reporting such items to Westinghouse. 

7.2.1.2 Technical Review Committee 

The Technical Review Committee will, as requested, provide the 
Project Director and Westinghouse Personnel with technical input 
and guidance during all phases of the project. 

7.2.1.3 Project Quality Assurance Officer (QAO) 

Responsibilities of the Project Quality Assurance Officer, as 
appropriate, include: 

0 Be the official organizational contact for all QA 
matters for the project. 

0 Actively identify and respond to QA needs, resolve 
problems, and answer requests for guidance or assis- 
tance. 

0 Review, evaluate and approve QA project plans prior to 
review, evaluation and approval/non-approval. 

0 Provide guidance in the development of QA project 
plans. 
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0 Ensure that management, data gpality, field and labora- 
tory audits are performed on QA Project Plans. 

e Actively track the progress of all QA tasks in QA 
Project plans and consult periodically with pro- 
gram/project managers or officers. 

0 Prepare and submit all QA reports to the appropriate 
line managers in their organization. 

0 Assure that appropriate corrective actions are taken on 
all QA tasks when, where and however needed. 

0 Ensure that data of known quality and integrity are 
available for each planning and report phase. 

Note: Although some of these responsibilities may be 
delegated out, the ultimate responsibility still lies 
with the Project QA Official. 

7.2.1.4 CorDorate Health and Safety Manaser 

The Corporate Health and Safety Manager will assume responsibili- 
ty for approving and implementing a Health and Safety Plan which 
satisfies state and federal regulations and is consistent with 
the site's nature. Additional details on the Health and Safety 
Program are presented in the FMPC Health and Safety Plan. 

0 
7.2.1.5 Site Manaser 

The Site Manager will be responsible for field activities includ- 
ing those of subcontractors such as drillers. As Site Manager, 
he will also be responsible for subcontractor compliance with 
applicable requirements of this Quality Assurance/Quality Control 
Plan and for communication of field activity information to 
Westinghouse. The Site Manager will assist the Project Direc- 
tor/Manager in day-to-day management of the project. The Site 
Manager will also be responsible for issuance and tracking of 
measurement and test equipment, and will be responsible for the 
proper labeling, handling, storage, shipping, and chain of 
custody procedures used at the time of sampling. 

7.2.1.6 Laboratory Manasers 

The Laboratory Managers will be responsible for the project 
laboratories (i.e., radiological, chemical and geotechnical) 

. . .  
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implementing the requirements of this QA/QC Plan. The mpager's 
responsibilities will, as appropriate, include: 

0 General supervision of laboratories. 

0 Collaboration with the Project Group in establishing 
sampling and testing programs. 

0 Schedule and execution of testing programs. 

0 Serve as liaison between the Laboratory Staffs and 
other groups. 

0 Serve as the "collection point for Laboratory Staff 
reporting of nonconformances and changes in laboratory 
activities. 

0 Notification of the Laboratory and Quality Assurance 
Groups of specific laboratory nonconformances and 
changes. 

0 Maintenance of laboratory data and checkprints while 
the project, or testing phase, is in progress. 

0 Release of testing data and results. 

e Calibration of equipment. 

0 Storage of samples. 

7.2.1.7 Field Health and Safety Officer 

The Field Health and Safety Officer will be responsible for the 
day-to-day adherence to the Health and Safety Plan during site 
activities. Specifically her responsibilities include, in part: 

0 Issuance of personal protective equipment and proper 

0 Maintaining and using field air monitoring equipment. 

dosimetry. 

0 Designating protection levels and deciding protection 
level upgrades. 
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7.2.2 Project Communications 

Project-related materials which are incoming to WESTON in the 
form of correspondence, sketches, logs, authorizations, or other 
information will be routed to the Project Director/Manager after 
the original is marked with the date received. The Project 
Director/Manager will then determine which personnel will review 
the materials and route the materials accordingly. 

As soon as practical, incoming correspondence originals will be 
placed in the project central file. If the correspondence is 
required by the project personnel for reference, a copy should be 
made rather than holding the original. Correspondence which is 
of importance to the QA/QC Plan-will be routed to the Project 
QAO . 
Project-related materials transmitted external to WESTON includ- 
ing correspondence, reports, drawings, and sketches will be 
appropriately reviewed, approved, and if necessary signed prior 
to transmittal. Project outgoing correspondence will, as a 
minimum, be signed by the Project Director/Manager, or a key 
level individual assigned this responsibility by the Project 
Director. If joint signatures are desirable, the originator of 
the correspondence, when different from management, may also 
sign. Quality assurance correspondence will be signed by the 
Project QAO. 

Outgoing project correspondence and reports should be read by the 
Project Director prior to mailing. The office copy of project 
correspondence should bear routing information and be routed to 
the Project QAO, if judged appropriate by the Project Director. 

To facilitate communications, progress meetings will be held on 
site as needed; with the Project Director, Site Manager, and key 
staff members in attendance. Meeting notes will be subsequently 
issued to appropriate staff members. 

On or before the 10th of each month, the Project Director will 
summarize project progress. Copies of suck reports will be 
distributed to a Westinghouse representative and the Project QAO. 

Communications relative to the project which are initiated by 
third parties (e.g.; media, interested individuals and groups) 
will be referred directly to designated Westinghouse representa- 
tive(s) without comment, unless directed otherwise. 

- 
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7.3 QUALITY ASSURANCE OBJECTIVES 

The purpose of the Project Quality Assurance/Quality Control 
Program is to facilitate the implementation of regulatory re- 
quirements and to provide internal means for control and review 
so that the work performed by WESTON and its subcontractors is of 
the highest professional standards. 

Project objectives are as follows: 

Scientific data generated will be of sufficient or 
greater quality to stand up to scientific and legal 
scrutiny. 

Data will be gathered or developed in accordance with 
procedures appropriate for the intended use of the 
data. 

Data will be of known or acceptable precision, accura- 
cy, representativeness, completeness, and comparability 
within the limits of the project. 

The quality of the measurement data can be defined in terms of 
the following elements: 0 

Completeness - the adequacy in quantity of valid 
measurements to prevent misinterpretation and to answer 
all important questions. 

Representativeness - the extent to which discrete 
measurements accurately describe the greater picture 
which they are intended to represent. Good representa- 
tiveness is achieved through careful, informed selec- 
tion of sampling sites, drilling sites, drilling depths 
and analytical parameters: and through the proper 
collection and handling of samples to avoid interfer- 
ences and to minimize contamination and loss. 

Accuracy and Precision - the agreement between a 
measurement and the true value and the degree of 
variability in the agreement, respectively. Accuracy 
and precision of data collected in the investigation 
will depend upon the measurement standards used and the 
meticulous, competent use of them by qualified person- 
nel. 

Comparability - the extent to which comparisons among 
different measurements of the same quantity or quality 
will yield valid conclusions. Comparability among . 
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measurements through the use of standard procedures and 
standard field data sheets. 

0 Traceability - the extent to which data can be substan- 
tiated by hard-copy documentation. Traceability 
documentation exists in two essential forms: that 
which links quantitation to authoritative standards, 
and that which explicitly describes the history of each 
sample from collection to analysis. 

The fundamental mechanisms that will be employed to achieve these 
quality goals can be categorized as prevention, assessment and 
correction, as follows: 

1. Prevention of defects in the quality through planning 
and design, documented instructions and procedures, and 
careful selection and training of skilled, qualified 
personnel. 

2. Quality assessment through a program of regular audits 
and inspections to supplement continual informal 
review. 

3. Permanent correction of conditions adverse to quality 
through a closed-loop corrective action system. 

The FMPC Quality Assurance/Quality Control Plan has been prepared 
in direct response to these goals. This plan describes the 
Quality Assurance Program to be implemented and the quality 
control procedures to be followed by WESTON and WESTON subcon- 
tractors during the course of the investigation for the FMPC 
Waste Storage Area and associated drainages. 

7.4 QUALITY ASSURANCE/QUALITY CONTROL SITE EXPLORATION AND 
SAMPLING 

This section describes specific activities aimed at the preven- 
tion and early detection of circumstances adversely affecting 
quality in each of the measurement tasks of the field investiga- 
tion. 

7.4.1 Traininq 

All WESTON and subcontractor personnel working on the FMPC Waste 
Storage Area investigation will be properly-trained, qualified 
individuals.. Prior to commencement of field work, .all field 
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personnel will be given instruction specific to the FMPC Waste 
Storage Area investigation, covering the following areas: 

0 

0 Description of the Waste Storage Area and associated 

Organization and lines of communication and authority. 

drainages. 

0 Overview of the Work Plan and QA Plan. 

0 Documentation Requirements. 

0 Personal Protection. 

0 Decontamination Procedures. 

0 Emergency Procedures. 

Training of field personnel will be provided by the Site Manager 
or a qualified designee, and documentation of training recorded. 

7.4.2 Quality Control of Subcontractors 

Subcontractors quality control is that system of activities which 
ensures that products or services obtained from subcontractors 
fulfill the needs of the project, as defined by contractual, 
regulatory, or other requirements. 

All subcontractors will be required to follow the procedures of 
this Quality Assurance/Quality Control Plan. On-going observa- 
tion and monitoring of subcontractor performance during the field 
investigation will be the responsibility of the Site Manager. 
Periodic quality control inspections of each subcontractor will 
be performed by the Work Plan, QA Plan and Health and Safety 
Plan. Inspection will include (as appropriate): 

0 Type and condition of equipment. 
0 Calibration procedures. 
0 Personnel qualifications. 
0 Documentation. 

Results of the inspections will be recorded in the Field Log and 
reported on a regular basis to the Project Director. 
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7.4.3 Field Documentation d 

An integral part of Quality Assurance/Quality Control of field 
activities will be the maintaining of a field log. Information 
obtained from site exploration activities will be recorded and 
documented. 

Members of the Project Staff working in field operations will 
keep a field log of their project activities. Items to be 
included in the field log are job specific and are listed in the 
appendices of each Work Plan. Additional information to be 
recorded in each field log are: 

0 Field activity subject. 
0 General work activity. 
0 Unusual events. 
0 Visitors on site. 
0 Subcontractor progress or problems. 
0 
0 Westinghouse personnel on site. 
0 Sampling locations. 

Communication with Westinghouse or others. 

Appropriate test data forms will also be prepared. They will 
include, as appropriate, the test location (e.g., boring, well, 
depth, sampling station, elevation, and field coordinates) and 
applicable analysis to be conducted. All requested information 
will be addressed. If not applicable, requested information 
should be designated as such. 

All field documentation must be recorded in ink, in reproduction 
quality. 

Field records will be collected and maintained by the Site 
Manager until completion of the field program or program phase, 
or until they are submitted to the project central file. During 
the performance of a field program, it is anticipated that a copy 
of the field records be periodically made and sent to the Project 
Director. These copies can provide adequate documentation of 
work activities should the originals be destroyed, lost, or 
stolen. 

7.4.4 Document Control 

When the QA plan is revised, the affected pages are reissued to 
all personnel with updated revision numbers (as appropriate) and 
dates. Issuance of revisions is accompanied by explicit instruc- 
tions as to which documents or portions of documents have become 
obsolete. 

. _ .  - _ _  - - - - - _ .  - _ .  
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7.4.5 Project Samplinq Plan 

Detailed Project Sampling Plans have been prepared to document 
the scope and methodology of exploration, radiation measurement, 
and sampling activities on the FMPC Waste Storage Area and 
associated drainages. This section of the Quality Assur- 
ance/Quality Control Plan will refer extensively to procedures 
and requirements included in the Sampling Plan. 

The representativeness of the data collected in the investigation 
is primarily addressed in the Sampling Plan, through the selec- 
tion of sample types and quantities, collection methods, sampling 
sites and analytical parameters. Representativeness is addressed 
in this QA Plan in terms of the proper collection and handling of 
samples to prevent or minimize alteration through contamination 
and loss. Procedures for detection of representativeness error 
contributed by the sample collection and handling process are 
also provided in this QA Plan, in the form of field blanks, and 
field duplicates/replicates. Similarly, the completeness crite- 
rion cited in Section 7.3 of this Plan is addressed in the design 
of the Sampling Plan. Completeness goals are provided in this QA 
Plan only as they apply to the yield of valid data from samples 
collected. 

The sampling program is based on the project objectives coupled 
with a review of existing data for the site vicinity. The 

0 

0 
program 

0 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

7.4.5.1 

includes the following elements: 

Site Reconnaissance. - 
- Geophysical Survey 
Radiation Measurement Protocol. 
Surface Sediment Sampling. 
Surficial soil Sampling. 
Soil Borings/Subsurface Soil Sampling. 
Shallow Monitor Wells. 
Deep Monitor Wells. 
Storm Water Runoff/Surface Water Sampling. 
Ground Water Sampling. 
Radon Flux Measurements. 
Air Sampling and Monitoring. 

Inventory of Existing Water Wells. 

Sample Control Procedures and Chain of Custody 

Successful analysis depends on the capability to produce valid 
data and to demonstrate such validity. In addition to proper 
sample collection, preservation, storage and handling, it is 

0 
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necessary to follow proper procedures for sample identification 
and chain-of-custody. The procedures specified herein are those 
used by the Office of Enforcement, U . S .  Environmental Protection 
Agency as of October, 1980. 

* 

7.4.5.2 Sample Identification 

All samples will be containerized in sample containers that have 
been cleaned, treated with preservative (as appropriate) and 
pre-labeled by the laboratory. The labels on containers provided 
by the laboratory will state the type and amount of preservative 
(if any) and the sample type for which the container is intended. 
As samples are collected and containerized, the following infor- 
mation will be added to each label: 

0 Project Name. 

0 Sample Number. 

0 Station Location - Description of place where sample 
was taken (e.g., the well or boring site identifica- 
tion). 

0 Date - A six-digit number indicating the year, month 
and day of collection. 

0 Time - A four-digit number indicating the military time 
of collection. 

0 Sampler - Initials of person collecting the sample. 
0 Remarks - Any pertinent observations or further sample 

description. 

After collection, identification, and preservation, the sample is 
maintained under chain-of-custody procedures discussed below. 

7.4.5.3 Chain-of-Custody Procedures 

Chain-of-custody procedures are intended to document sample 
possession from the time of collection to disposal, in accordance 
with Federal guidelines. To maintain and permanently document 
sample possession, chain-of-custody procedures are followed. A 
sample is under custody if: 
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a It is in your possession, or 

a It is in your review, after being in your possession, 
or 

a It was in your possession and then you locked it up to 

a It is in a designated secure area. 

prevent tampering, or 

FIELD CUSTODY PROCEDURES 

1. Collect only that number of samples which provides a good 
representation of the media being sampled. To the extent 
possible, the quantity and types of samples and sample 
locations have been determined and are outlined in the 
Sampling Plan. As few people as possible should handle 
samples. 

2. The Site Manager is responsible for the care and custody of 
the samples collected until they are transferred or dis- 
patched properly. 

3. The Site Manager determines whether proper custody proce- 
dures were followed during the field work and decides if 
additional samples are required. 

4. Prior to commencement of sampling, the Site Manager will 
instruct all sampling personnel in the chain-of-custody 
procedures, if it is necessary. 

a 

TRANSFER OF CUSTODY AND SHIPMENT 

1. Samples are accompanied by a Chain-of-Custody Record (see 
Appendix A of Radiological/Chemical Sampling Plan) from the 
time they are collected until analysis is performed. When 
transferring the possession of samples, the individuals 
relinquishing and receiving will sign, date, and note the 
time on the record. This record documents sample custody 
transfer from the sampler, often through another person, to 
the analyst at the laboratory. 

2. Samples will be packaged properly for shipment (see Appendix 
D of the Radiological/Chemical Sampling Plan) and dispatched 
to the appropriate laboratory for analysis, with a separate 
custody record accompanying each shipment. Shipping con- 
tainers will be sealed with fiber tape for shipment to the 
laboratory, so that the container cannot be opened without 
tearing the tape. The method of shipment, courier name(s) 
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and other pertinent information are entered on the 
Custody form. 

4. Whenever samples are split with another laboratory, it is 
noted on the Chain of Custody form. The note indicates with 
whom the samples are being split and is signed by both the 
sampler and recipient. If either party refuses a split 
sample, this will be noted and signed by both parties. The 
person relinquishing the samples to the facility or agency 
should request the signature of a representative of the 
appropriate party, acknowledging receipt of the samples. If 
a representative is unavailable or refuses to sign, this is 
noted on the Chain of Custody form. When appropriate, as in 
the case where the representative is unavailable, the 
custody record should contain a statement that the samples 
were delivered to the designated location at the designated 
time. 

Chain of 

5. Each shipment will be accompanied by the Chain-of-Custody 
Record identifying its contents. The original record will - -  
accompany the shipment, and a copy will be retained by the 
Site Manager. 

6. The receiving laboratoryls sample log should indicate the 
condition of samples as received, and should explicitly 
state whether the chain-of-custody seal (fiber tape) is 
intact. 

a 
7. The receiving laboratory should retain a copy of each 

chain-of-custody record, with the shipper's waybill or 
airbill attached. 

7.5 ANALYTICAL LABORATORY QUALITY ASSURANCE/OUALITY CONTROL 

Attached are the quality assurance plans for the two laboratories 
designated to perform the analyses on the FMPC samples. The 
WESTON Lionville Analytical Laboratory will perform chemical 
analyses for Priority Pollutants and RCRA characteristics along 
with uranium in water. The Eberline Analytical Laboratories will 
sample and perform radionuclide analyses. 
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7.6 EQUIPMENT PREVENTIVE MAINTENANCE 

Periodic preventive maintenance is required for sensitive equip- 
ment. Instrument manuals are kept on file for reference purposes 
should equipment need repair. Trouble shooting section of 
manuals are often useful in assisting personnel in performing 
maintenance tasks. 

Laboratory equipment requiring routine maintenance will be tagged 
with maintenance labels indicating the date of required mainte- 
nance, person maintaining the equipment, and the next maintenance 
date. Information pertaining to life histories of equipment 
maintenance will be kept in individual logs for each instrument. 

Major instruments in the laboratories are normally covered by 
annual service contracts with manufacturers. Under these agree- 
ments, regular preventive maintenance visits are made semiannual- 
ly and annually by trained service personnel. 

7.7 NUMERICAL ANALYSIS AND PEER REVIEW 

All numerical analyses, including manual calculations, mapping, 
and computer modeling will be documented and subjected to quality 
control review, numerical analysis and Peer Review. All records 
of numerical analyses will be legible, reproduction-quality and 
complete enough to permit logical reconstruction by a qualified 
individual other than the originator. 

A statistical evaluation of analytical results will be performed 
that will apply precision and accuracy criteria for each parame- 
ter that is analyzed. When the analysis of a sample set is 
completed, the quality control data generated will be reviewed 
and evaluated to validate the data set. The quality control data 
will be reviewed for the following criteria: 

0 The reagent and/or method blank results will be evalu- 
ated for high readings characteristic of background 
contamination. If high blank values are observed, 
laboratory glassware and reagents should be checked for 
contamination. A high background is defined as a 
background value sufficient to result in a difference 
in the uncorrected sample value greater than or equal 
to smallest significant digit know to be true. 

0 The appropriate VOA field blank results will be evalu- 
ated for high readings similar to the reagent and/or 
method blanks described above. If high field blank 
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readings are encountered, the procedure for sample 
collection, shipment, and laboratory analysis shall be 
reviewed. If both the reagent and/or method blanks and 
the field blanks exhibit significant background contam- 
ination, the source of contamination is probably within 
the laboratory. 

0 The duplicate sample analyses will be used to determine 
the precision of the analytical method for the sample 
matrix. The duplicate results are used to calculate 
the precision as defined by the mean relative percent 
difference (RPD). The precision value, RPD, is then 
evaluated for the parameter being determined. 

0 The spiked sample results will be used to determine the 
accuracy of the analytical method for the sample 
matrix. The observed recovery of the spike versus the 
theoretical spike recovery is used to calculate the 
accuracy as defined by the percent recovery. The 
accuracy value, the percent recovery, is then evaluated 
for the parameter being determined. 

7.8 AUDITS AND CORRECTIVE ACTION 

7.8.1 Field Audits 

An individual audit plan will be developed to provide a basis for 
each audit. This plan will identify the audit scope, activities 
to be audited, audit personnel, any applicable documents, and the 
schedule. Checklists will be prepared by the auditors and used 
to conduct all audits. They will be developed to accomplish the 
review of necessary items and to document the results of the 
audit. 

A field operations audit will involve an on-site visit by the 
Quality Assurance Officer. Items to be examined may, as appro- 
priate, include the availability and implementation of approved 
work procedures, calibration and operation of equipment; packag- 
ing, storage and shipping of samples obtained, documentation 
procedures, and nonconformance documentation. 

The records of field operations will be reviewed to verify that 
field-related activities were performed in accordance with 
appropriate project procedures, Items reviewed will include, but 
not be limited to, the calibration records of field equipment; 
daily field activity logs, chain of custody documentation, and 
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data resulting from field operations. Audits of field activities 
will occur at least once during the site characterization. 

During an audit and upon its completion, the auditors will 
discuss the findinas with the individuals audited and cite 
corrective actions t6 be initiated. 

Minor administrative findings which can be resolved to the 
satisfaction of the auditors during an audit are not required to 
be cited as items requiring corrective action. Findings that are 
not resolved during the course of the audit and findings affect- 
ing the overall quality of the project, regardless of when they 
are resolved, will be noted on the audit checklists. 

7.8.2 Laboratorv Audits 

Sample analysis of chemical constituents, as well as elemental 
uranium, will be performed by WESTON Analytics, a laboratory that 
participates in the EPA Contract Laboratory Program (CLP). 
Isotopic analysis of radionuclides will be conducted by Eberline 
Analytical. Records of laboratory audits and performance 
evaluations of both laboratories will be provided. 

7.8.3 Corrective Action 0 - 
Whenever quality deficiencies are observed that warrant atten- 
tion, formal corrective action request forms will be issued to 
the Project Director by the Quality Assurance Officer. The 
Corrective Action Form is shown in Figure 7.3. This is a multi- 
copy form. The QA Officer retains one copy of the form when it 
is issued. The Project Director completes the form and signs it 
when corrective action has been implemented, and returns the 
original to the QA Officer to close that loop. 

The Quality Assurance Officer maintains a record of all correc- 
tive action requests and reports their status to Westinghouse 
management in a quarterly report. 

7.9 FINAL QUALITY ASSURANCE REPORT 

At the completion of the site characterization phase of the FMPC 
Waste Storage Area and associated drainages, a final Quality 
Assurance report will be submitted to Westinghouse. This report 
will be prepared by the FMPC Project Quality Assurance Officer. 
The final report will include: 

0 Quality Assurance management 

0 Measures of data quality from the project - 
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Car No. 
Date 

Corrective Action Request 

To 

From 

Reported Conditions 

Answer Due Date Signature 

Review and Comments 

Signature 

Review and Comments 
~ ~~ 

Follow Up Action 

FIGURE 7-3 CORRECTIVE ACTION REQUEST 

a 
7 - 2 1  
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0 Significant quality problems, quality accomplishments, 
and status of corrective actions taken. 

0 Results of quality assurance performance audits. 

0 Results of quality assurance system audits. 

0 Assessment of data quality in terms 'of precision, 
accuracy, completeness, representativeness, and compa- 
rability. 

0 Quality Assurance related training conducted during 
course of project . 

0 Status of completed and updated Quality Assurance 
project plan. 
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WESTON L i onvi  1 1 e Analy t ica l  Laboratory 
Oual 1 t y  Assurance P1 an 

( e f f e c t i v e  d a t e  9-1-85> 

Approved by: 

Manager 
WESTON Lionville Analyt ical  Laboratory 

Dianne 5. Therrv 
Qual i ty  Assurance CoordiVnator 
!4ESTON L ionv i l l e  Analyt ical  Laboratory 

This prel iminary OA Plan r e f l e c t s  actual  p rac t i ce  in the WESTON l abora tory .  
The f i n a l  d r a f t  wi l l  i nco rpora t e  addi t iona l  sect ions t o  make the plan more 
d e f i n i t i v e .  
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Establish routin. operating practice8 to onsure that all data 
generation in the laboratory conform to specific requirement. for 
accuracy, precision, and completeness. The purpose and goal of 
quality aesurance/quality control (QA/QC)  i 6  to ensure that all 
data generated in the laboratory COnfOmi to specific requirements 
for accuracy, precision, and completeness. This quality 
assurance/quality control plan describes the organization and 
procedures routinely incorporated into all analyses performed by 
the WESTON laboratory for the purpose Of producing reliable data. 

Replaces 

2 . 0  DISCUSSION 

sheet 3 a 18 

Customized, client-specific quality control measures (to include 
project-specif ic quality assurance/quality control plans) can be 
added to these basic guidelines to satisfy the special needs of 
individual programs. Laboratory personnel are available to 
discuss the design, advantages, and disadvantages of other 
quality control options. 

This plan has been prepared in accordance with "Guidelines and 
Specifications for Preparing Quality Assurance Program Plans," 
QAMS-004/80, 20 September 1985. 

0 
3 . 0  ORGANIZATION 

3.1 Laboratorv Manaaer 

The ultimate responsibility for  the generation of reliable 
laboratory data rests with the Laboratory Manager. The 
Laboratory Manager is vested with the authority t o  effect those 
policies and procedures to ensure that only data of the highest 
attainable caliber are produced. 

3.2 Section Manaaers 
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and Functioning properly, and that ryktem audit. are performod on 
a periodic basia. Theme myrtem audit8 will conoimt of analyroc 
of external check mampler to dotorrine tho analymt/inmtrument 
capability to identify and quantify routin. analytes. 

3.3 litv AssuranCe/QUalitY Corn01 Coordinatw 

The Quality Assurance/Quality Control Coordinator has the 
responsibility for the conduct of and evaluation of results from 
system audits In addition, the preparation of standard 
operating procedures and quality assurance documentation for the 
laboratory is a function of the Quality Assurance/Quality Control 
Coordinator. The Quality Assurance/Quality Control Coordinator 
vi11 review program plans for consistency with organizational and 
contractual requirements and will advise appropriate personnel of 
inconsistencies. 

3.4 Jaboraton Personnel 

~ n y  effective quality assurance and quality control program 
depends not only on organization and management but also on the 
efforts of each and every individual on the laboratory staff. 
The initial review for acceptability of analytical results rests 
with the analysts conducting the various tests. Observations 
made during the performance of an analytical method may indicate 
that the analytical System is not in control. Analysts must be 
constantly aware for indications of perturbations from the norm 
and be ready to verify that the system is in control before 
continuing analyses or reporting results of analyses. 

a 

4 . 0  SAMPLE MANAGEMENT 

~n organized and efficient sample management system is a 
necessary and critical foundation on which actual analyses of 
samples are based. Sample management includes client file 
creation, bottle preparation, sample preservation, sample 
receipt, sample storage, chain-of-custody documentation, 
reporting and invoicing, and sample retention and disposal. 

4.1 Client File 
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4 . 2  

On request .by the Projoct Hanagor, 8tImplO bottlom will be 
prepared by the laboratory and made available to the mampling 
team. The bottles will be prepared according to WESTON standard 
operating procedures and will include sample preservatives 
appropriate to the analytee and matrices of concern. Addition of 
preservatives to samples shall be recorded in field notebooks and 
on chain-of-custody forms. WESTON adheres to the most recent 
recommendations from the U.S. Environmental Protection Agency 
(EPA) for proper sample containers and preservatives. 

If sample bottles are not prepared by the laboratory, the client 
assumes responsibility for bottle selection and preparation. 

4.3 Chain-of -Custodv 

Chain-of-custody procedures document the history of samples and 
constitute a crucial part of sampling and analysis programs. 
Chain-of-custody documentation assists and enables the 
identification and tracing of a sample from the time of 
collection through the time of analysis. 

When sample bottles are supplied by the laboratory, 
chain-of-custody forms will accompany the containers to the 
field. As samples are collected, entries are made on the 
chain-of-custody forms. 

0 
Data to be noted include: 

e Date 
e Samples 
0 Sample description 
0 C1 ient/program 
0 Container and preservative 
a Analyses required 
0 Special instructions/notes 

Sample containers are also labelled with: 

0 Date 
e Sample description 
0 Preservatives 
0 Analyses required 
0 client/program 

When samples are received at the laboratory, the sample custodian 
will verify each and every sample against the chain-of-custody 
forms, note any- discrepancies or-losses of samples, and then sign 
for receipt of the samples. Samples will remain under the 
control of the sample custodian until samples are transferred !?4 8 
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the analysts f o r  proceeming. Analysts w i l l  acknowledge receipt 
of samples by signing the chain-of-custody forma. 

A eample is considered to be in custody if it: 

c 

0 Is in the physical possession of the responsible 

0 Is in view of the responsible party. 

Party' 

0 Is secured by the responsible party to prevent 

0 Is secured by the responsible party in a 

tampering. 

restricted area. 

4.4 SamDle ReCeiDt 

Samples received at the laboratory are inspected for integrity, 
and any field documentation is reviewed for accuracy and 
completeness. If chain-of-custody forms do not accompany the 
samples, the sample custodian will initiate these forms. When 
samples are received with missing or deficient chain-of-custody 
forms, the legal traceability of these samples cannot extend to 
the time of collection but must begin at the time .of laboratory 
receipt. 

Chain-of-custody and sample integrity problems are noted and 
recorded during sample log-in. The Project Manager is informed 
of the deficiencies and will advise the laboratory on the desired disposition of the samples. Chain-of-custody form and 
deficiency notices are maintained in the client file. 

Each sample that is received by the laboratory is assigned a 
unique sequential WESTON sample number which will identify the 
sample in the laboratory's internal tracking system. 

References to a sample in any communication will include the 
assigned sample number to specify which sample is of concern. 

0 

4.5 SamDle Storaae 

Samples will be stored in a locked refrigerator at 4OC. The 
temperature of the storage refrigerators will be monitored and 
recorded daily by the sample custodian. Sample fractions and 
extracts will also be stored under these same conditions. 

- - 
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Sample. ,,will be retained in the refrigerator for thirty (30) 
calendar days after the date of the invoice accompanying the 
analytical results. Unless a written request is received for 
retaining the sample beyond the thirty (30) daye, the samples 
will be disposed of in an appropriate manner. 

5 . 0  

5.1 

ANALYTICAL SYSTEMS 

Instrument Maintenance 

Instruments will be maintained in accordance with manufacturers' 
specifications. More frequent maintenance may be dictated 
dependent on operational performance. Instrument logs will be 
maintained to document the date and type of maintenance 
performed. 

Contracts on major instruments with manufacturers and service 
agencies are used to provide routine preventive maintenance and 
to ensure rapid response for emergency repair service. Minimal 
instrument down-time i s  experienced through the use of these a contracts. 

5 . 2  Instrument Calibration 

Before any instrument can be used as a measurement device, 
instrumental response to known reference materials must 
determined. The manner in which the various instruments 
calibrated will be dependent on the particular instrument and 

the 
be 
are 
the 

intended use of the htrument. 
made within the calibrated range of the instrument. 

All sample measureyents will be 

Laboratory balances will be calibrated annually and will be 
checked before and after use on a daily basis. A record of 
calibrations and daily checks will be kept in the balance log. 

Oven thermometers will be calibrated annually against a National 
Bureau of Standards certified thermometer in the range of 
interest. Annual calibrations and daily readings will be 
maintained in the oven logs. 

5.3 Personnel Traininq 
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generate data on moveral method and/or matrix spiker to 
deaonmtrate proficiency in that analytical method. The type of 
data 'to be gonoratad wi1.l be dependent on the analytical method 
to be :performed. Result8 of this "certificationN are then 
reviewed'by the appropriate supervisor for adequacy. 

Since method blanks and method spikes are required routine 
samples in ev8ry lot, performance on a day-to-day basis can be 
monitored by comparison with the original and cumulative data on 
similar samples. Supervisors and the laboratory Quality 
Assurance/Quality Control Coordinator are responsible for 
ensuring that samples are analyzed by only competent analysts. 

5.4 Standard Analytical Methods 

General: Analytical methods are routinely conducted as outlined 
in published 8ources (EPA, Standard Methods, ASTM, AOAC, etc.). 
Xodifications to these methods may be necessary in order to 
provide accurate analyses of particularly complex matrices. When 
modifications to standard analytical methods are performed, the 
specific alterations as well as the reason for the change will be 
reported with the results of analyses. 

5.4.1 Gas ChromatoaraDhv/Mass Spectrascow 
a 

5.4.1.1 Calibration 

Hass spectrometers are tuned on a daily basis to manufacturer's 
specifications with FC-43. In addition, once per shift, these 
instruments are tuned with decafluorotriphenylphosphine (DFTPP) 
or 4-bromo-fluorobenzene (BFB) for semi-volatiles or volatiles, 
respectively. Ion abundances will be within the windows dictated 
by the specific program requirements. Once an instrument has 
been tu#hed, initial calibration cunres for analytes (appropriate 
to the analyses to be performed) are generated for at least three 
solutions containing known concentrations of authentic standards 
of compounds of concern. The calibration curve will bracket the 
anticipated working range of analyses. 

Calibration data, to include the correlation coefficient, will be 
entered into laboratory notebooks to maintain a permanent records 
of instrument calibrations. 

5.4.1.2 pualitv Control 

During each operating shift, a midpoint calibration standard is 
analyzed to verify that the instrument responses are still within- 
the initial calibration determinations. The calibration check 
compounds will be those analytes used in the EPA Contract 0 
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laboratory Program'. multicomponent analyees (a.g. ,  priority 
pollutants and hazardous mubmtance8 list) with the exception that 
bemzene i m  used i n  place OF vinyl chloride (volatiles) and 
di-n-octyl phthalato im deleted , From the semi-volatile list. 

The response factor drift ( a  RSD) will be calculated and 
recorded. If significant ( > 3 0 8 )  response factor drift is 
observed, appropriate corrective actions will be taken to restore 
confidence in the instrumental measurements. 

All GC/MS analyses will include analyses of a method blank, a 
method spike, and a method spike duplicate in each lot of 
samples. In addition, appropriate surrogate compounds specified 
in EPA methods will be spiked into each sample. Recoveries from 
method spikes and ,surrogate compounds are calculated and recorded 
on control charts to maintain a history of system performance. 

Duplicate samples w i u b e  analyzed for analytical lots of twenty 
(20) or more. 

Audit samples will be analyzed periodically to compare and verify 
laboratory performance against standards prepared by outside 
sources. 

5 . 4 . 2  Gas Chromatouraphv and Hish Performance Liquid 
Chroma t ouraDhv 

5.4.2.1 Calibration 

Gas chromatographs and high performance liquid chromatographs 
will be calibrated prior to each day of use. Calibration 
standard mixtures will be prepared from appropriate reference 
materials and will contain analytes appropriate for the method of 
analysis. 

Working calibration standards will be prepared fresh daily, The 
working standards will include a blank and a minimum of three 
concentrations to cover the anticipated range of measurement. At , 

least one of the calibration standards will be at or below the 
desired instrument detection limit. The correlation coefficient 
of the plot of known versus found concentrations must be at least 
0.996 in order to consider the responses linear over a range. If 
a correlation coefficient of 0.996 cannot be obtained, additional 
standards must be analyzed to define the calibration curve. A 
midpoint calibration check standard will be analyzed each shift 
to confirm the validity of the initial calibration curve. The 
check standard must be within twenty (20) percent of the initial 
response curve to demonstrate that the initial calibration curve 0 is still valid. 
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Calibration data, to includo tho corralation coefficient, wil be 
onterad into laboratory not8bookr to maintain a permanent record 
of inatrumont calibrations. 

5 . 4 . 2 . 2  Quality Control 

At least one method blank and two method spikes will be included 
in each laboratory lot of samples. Regardless of the matrix 
being processed, the method spikes and blanks wil be in aqueous 
media. Method spikes will be at a concentration of approximately 
five (5) times the detection limits. 

The method blanks will be examined to determine if contamination 
is being introduced in the laboratory. 

The method spikes will be examined to determine both precision 
and accuracy. 

Accuracy will be measured by the percent recovery of the spikes; 
precision will be measured by the reproducibility of both method 
spikes. 

5.4.3 Atomic Absomtion SpectroDhotometrv 

5.4.3.1 Calibration 

Atomic absorption spectrophotometers will be calibrated prior to 
each day of use. 

Calibration standards will be prepared from appropriate reference 
materials, and working calibration standards will be prepared 
fresh daily. The working standards will include a blank and a 
minimum of five concentrations to cover the anticipated range of 
measurement. 

Duplicate injections will be made for each concentration. A t  
least one of the calibration standards will be at or below the 
desired instrument detection limit. The correlation coefficient 
of the plot of known versus found concentrations will be at least 
0.996 in order to consider the responses linear over a range. If 
a correlation coefficient of 0.996 cannot be achieved, the 
instrument will be recalibrated prior to analysis of samples. 

Calibration data, to include the correlation coefficient, will be 
entered into laboratory notebooks to maintain a permanent record 
of instrument calibrations. 
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5 . 4 . 3 . 2  Quality Con- 

At least one method blank and two method .pike8 will be included 
in each laboratory lot of rampl88. Regardless of the matrix 
being processed, the method spikes and blanks will be in aqueous 
redia. nethod spikes will be a t  a concentration of approximately 
five (5) times the detection l i m i t .  

The method blanks will be examined to determine if contamination 
is being introduced in the laboratory and will be introduced at a 
frequency of one per analytical lot or five ( 5 )  percent of the 
samples, whichever i s  more. The method spikes will be examined 
to determine both precision and accuracy. Accuracy will be 
measured by the percent recovery of the spikes,es. The recovery 
must be within the range 75-125 percent to be considered 
acceptable. 

Precision will be measured by the reproducibility of both method 
spikes. Results must agree Within twenty (20) percent in order 
to be considered acceptable. 

5 . 4 . 4  Inductively Cowled Plasma SDectroscow 

5 , 4 . 4 . 1  Calibration 

The inductively coupled plasma spectrometer will be calibrated 
prior to each day of use. Calibration standards will be prepared 
from reliable reference materials and will contain all metals f o r  
which analyses are being conducted. Working calibration 
standards will be prepared fresh daily. The working standards 
will include a blank and a minimum of five (5) concentrations to 
cover the anticipated range of measurement. Triplicate readings 
w i l l  be made for each concentration. At least one of the 
calibration standards will be at or below the 'desired 
instrumental detection limit. The correlation coefficient of the 
plot of responses versus concentrations will be at least 0.996 in 
order to consider the responses linear. If a correlation 
coefficient of 0.996 cannot be obtained, the spectrometer w i l l  be 
recalibrated prior to analysis of samples. 

Calibration data, to include the correlation coefficient, will be 
entered into laboratory notebooks to maintain a permanent record 
of instrument calibrations. 

5.4.4.2 Qualitv Control 

At least one method blank and two method spikes will be included 
in each laboratory lot of samples. Regardless of the matrix 
being processed, the method spikes and blanks will be in aqueous 

0 
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redia. nothod rpikar will bo at a concontration of approximately 
five (5) timer tho detoction limit. 

The method blanks will be examined to determine if contamination 
is being introduced in the laboratory. 

The method spikes will be examined to determine both precision 
and accuracy. Accuracy will be meaeured by the percent recovery 
of the spikes. The recovery must be within the range 75-125 
percent to be considered acceptable. 

Precision will be measured by the reproducibility of both method 
spikes. 

Result8 must agree within twenty (20) percent in order to be 
considered acceptable. 

5.4.5 Total Oraanic Carbon 

5.4.5.1 Calibration 

The total organic carbon analyzer will be calibrated prior to 
each day of use. 

Calibration standards will be prepared from potassium hydrogen 
phthalate, and working calibration standards will be prepared 
fresh daily. The working standards will include a blank and a 
minimum of five (5) concentrations to cover the anticipated range 
of measurement. 

a 

A t  least one of the calibration standards will be at or below the 
desired instrument detection limit. The correlation coefficient 
of the plot of known versus found concentrations will be at least 
0.996 in order to consider the responses linear over a range. If 
a correlation coefficient of 0.996 cannot be achieved, the 
instrument will be recalibrated prior to analysis of samples. 
Calibration data, to include the correlation coefficient, will be 
entered into laboratory notebooks to maintain a permanent record 
of instrument calibrations. 

5.4.5.2 pualitv Control 

--.. L. ... H .I.. .. 
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oxamined to determine both prociaion and accuracy. Accuracy w i l l  
be measured by the percent recovery Of the 8pik.o. The rocovary 
must be within the range 90-116 parcont to be considered 
acceptable. 

Precision w i l l  be measured by the reproducibility of both method 
spikes 

Results must agree within twenty (20) percent in order to be 
considered acceptable. 

5.4.6 Jon ChromatoaraDhv 

5.4.6.1 Calibration 

The ion chromatograph will be calibrated prior to each day of 
use. Calibration standards will be prepared from appropriate 
reference materials, and working calibration standards for the 
ions of interest will be prepared fresh daily. The working 
standards will include a blank and a minimum of five (5) 
concentrations to cover the anticipated range of measurements. 
A t  least one of the calibration standards will be at or below the 
desired instrument detection limit. The correlation coefficient 
of the plot of known versus found concentrations will be at least 
0.996 in order to consider the responses linear over a range. If 
a correlation Coefficient of 0.996 cannot be achieved, the 
instrument will be recalibrated prior to analysis of samples. 

0 

Calibration data, to include the correlation coefficient, will be 
entered into laboratory notebooks to maintain a permanent record 
of instrument calibrations. 

5.4.6.2 Quality Control 

At least one method blank and two method spikes will be included 
in each laboratory lot of samples. Regardless of the matrix 
being processed, the method spikes and blanks will be in aqueous 
media. Method spikes Will be at a concentration of approximately 
five (5) times the detection limit. 

The method blanks will be examined to determine if contamination 
is being introduced in the laboratory. 

The method spikes will be examined to determine both precision 
and accuracy. Accuracy will be measured by the percent recovery 
of the spikes. The recovery must be within the range of 85-115 
percent to be considered acceptable. 
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Procision w i l l  be measured by the reproducibility of both method 
spik.8. 

Re8ultm must agree within fifteen (15) percent in order to be 
coneidered acceptable. 

5 . 4 . 7  

5 . 4 . 7 . 1  Calibration 

Spectrophotometers will be calibrated prior to each day of use. 
Calibration standards will be prepared from reference materials 
appropriate to the analyses being performed, and working 
calibration standards will be prepared fresh daily. The working 
standards will include a blank and minimum of five (5) 
concentrations to cover the anticipated range of measurement. A t  
least one of the calibration standards will be at or below the 
desired instrument detection limit. The correlation coefficient 
of the plot of known versus found concentrations will be at least 
0.996 in order to consider the responses linear over a range. If 
a correlation coefficient of 0.996 cannot be achieved, the 
instrument will be recalibrated prior to the analysis of samples. 

Calibration data, to include the correlation coefficient, will be 
entered into laboratory notebooks to maintain a permanent record 
of instrument calibrations. 

a 

5.4.7.2 Quality Control 

At least one method blank and two method spikes will be included 
in each laboratory lot of samples. Regardless of the matrix 
being processed, the method spikes and blanks will be in aqueous 
media. Method spikes will be at a concentration of approximately 
five (5) times the detection limit. 

The method blanks will be examined to determine if contamination 
is being introduced in the laboratory. 

The method spikes will be examined to determine both precision 
and accuracy. 

Accuracy will be measured by the percent recovery of the spikes. 
The recovery must be in an acceptable range (based on EPA data 
for the method of hterest) in order to be considered acceptable. 

Precision will be measured by the reproducibility of both method 
spikes 0 
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Result8 must a-88 within acceptable limit8 (based on EPA data) 
in ordar to bo considerod acceptable. 

5 . 5  

When standard (published) methods of analyses are not applicable 
to analyses to be performed, methods can be developed to provide 
the desired fnFormation. However, the lack of a historical data 
base does not obviate the necessity for documented quality 
control data to demonstrate the validity of the generated 
results. Reference material sources must be identified, and 
proof of compound identity and purity must be available. 
Instrumental operating parameters as well as calibration data 
must be documented, and specific procedures (to include sampling, 
if applicable) must be noted. Quality control samples (method 
blanks, method spikes, method spike duplicates, matrix spikes, 
and matrix duplicates) should be analyzed with greater frequency 
than with standard analytical methods to demonstrate the 
certainty and uncertainty of generated data. Exact requirements 
for demonstrating the reliability of developed methods are 
normally dictated by the specific program. 

5.6 Reference Materials 

Whenever possible, primary reference materials will be obtained 
from the National Bureau of Standards (NBS) or the U.S. 
Environmental Protection Agency (EPA). In the absence of 
available reference materials from these organizations, other 
reliable sources will be sought. These reference materials will 
be used for instrument calibration, quality control spikes, 
and/or performance evaluations. Secondary reference materials 
may be used for these functions provided that they are traceable 
to an NBS standard or have been compared to an NBS standard 
within the laboratory. 

0 

5.7 Reauents 

Laboratory reagents will be of a quality to minimize or eliminate 
background concentrations of the analyte to be measured. 
Reagents must also not contain other contaminants that will 
interfere with the analyte of concern. 

5.8 Corrective Actions 

When an analytical system is deemed to be questionable or out-of- 
control at any level of review, corrective actions performed. If 
possible, the cause of the out-of-control situation is 
determined, and efforts are made to bring the system back into 
control. Demonstration of the restoration a reliable anal %B1 
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system will normally bo accomplimhod matimfactory 
calibration and/or W l f t y  control ramp10 data. The major 
conmidoration in prforaing corroctivo action. onmuro that only 
reliablo data aro roported from t h o  laboratory. 

In addition to the data collected in the field and recorded on 
the chain-of-custody forms, data describing the processing of 
samples will be accumulated in the laboratory and recorded in 
laboratory notebooks. Laboratory notebooks will contain: 

.. . 

0 
0 
0 
e 
0 
0 
0 
0 
0 
0 

Date of processing 
Sample numbers 
Client (optionail 
Analyses or operation performed 
Calibration data 
Quality control samples included 
Concentrations/di~utions required 
Instrument readings 
Special obsewations (optional) 
Analysts signature 

6.2 Data Reduction 

Data reduction i s  performed by the individual analysts and 
consists of Calculating concentrations in samples from the raw 
data obtained from the measuring instruments. The complexity of 
the data reduction will be dependent on the specific analytical 
method and the number of discrete operations (extractions, 
dilutions, and concentrations) involved in obtaining a sample 
that can be measured. 

For those methods utilizing a calibration curve, sample responses 
will be applied to the linear regression line to obtain an 
initial raw result which is then factored into equations to 
obtain the estimate of the concentration in the original sample. 
Rounding will not be performed until after the final result is 
obtained to minimize rounding errors, and results will not 
normally be expressed in more than two (2) significant figures. 

Copies of all raw data and the calculations used to generate t h e  
final results will be retained on file to allow reconstruction of 
the data reduction processat a later - date. 
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Symtem rmvimwm a m  porformed at all lmvelm. The individual 
analyst con8tantly review. the quality of data through 
calibration checks, quality control mample re~ulta, and 
performance evaluation 8mple8. The68 reviews are performed 
prior to submission to the Section Managers or the Analytical 
project Manager. 

The Section Manager and/or the Analytical Project Manager review 
data for consistency and reasonableness with other generated data 
and determine if program require_ments have been satisfied. 
Selected hard copy output of data (chromatograms, spectra, e c c . )  
will be reviewed to ensure that results are interpreted 
correctly. Unusual or unexpected results will be reviewed, and a 
resolution will be made as to whether the analysis should be 
repeated. In addition, the Analytical Project Manager or Section 
Manager will recalculate selected results to verify the 
calculation procedure. 

The Quality Assurance Officer independently conducts a complete 
review of selected projects to determine if laboratory and client 
quality assurance/quality control requirements have been met. 
Discrepancies will be reported to the appropriate Section Manager 
and/or Analytical Project Manager for resolution. 

a 

The final routine review is performed by the Laboratory Manager 
prior to reporting the results to the client. Nan-routine audits 
are performed by regulatory agencies and client representatives. 
The level of detail and the areas of concern during these reviews 
are dependent on the specific program requirements. 

6 . 4  Data Reportinq 

Reports will contain final results (uncorrected for blanks and 
recoveries), methods of analysis, levels of detection, surrogate 
recovery data, and method blanks data. In addition, special 
analytical problems, and/or any modifications of referenced 
methods will be noted. The number of significant figures 
reported will be consistent with the limits of uncertainty 
inherent in the analytical method. Consequently, most analytical 
results will be reported to no more than two (2) significant 
figures. Data are normally reported in units commonly used for 
the analyses performed. Concentrations in liquids are expressed 
in terms of weight per unit volume (e.g., milligrams per liter). 
Concentrations in solid or semi-solid matrices are expressed in 
terms of -weight per unit weight of sample (e.g., micrograms per - - - 0 gram). 

0 
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Reported detection l i r f t 8  will bo the concentration in the 
original matrix corromponding to the low level instrument 
calibrat$on rtandard after concontration, dilution, and/or 
axtraction factor. arm accounted for. 

6.5 pata ArChivinq 

The laboratory w i l l  maintain on f i l e  all of the raw data, 
laboratory notebooks, and other documentation pertinent to the 
work on a given project. Thie file will be maintained for five 
(5) years from the date of invoice unless a written request i s  
received for an extended retention time. 

Data retrieval from archives will be handled in a similar fashion 
to a request for analysis. Specifically, a written work request 
to include a quota t ion  must be submitted for retrieval of data. 

Client confidentiality w i l l  be maintained with retrieved data. 
Consequently, the laboratory can honor only those requests for 
data authorized by the original client. 

a 

7 . 0  SUBCONTRACTED ANALYSES 

me subcontracting of analytical services does not relieve the 
laboratory of requirements set forth in this plan. Adherence to 
tlhe provisions of this plan will be part of the subcontracting 
agreement, and data generated by the subcontractor laboratory 
w i l l  be reviewed with the same rigor as those analyses performed 
at WESTON facilities. 
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SECTION 1 I NTRODU CT I ON 

1.1 PREFACE 

T h e  m a n a g e m e n t  o f  E b e r l i n e  A n a l y t i c a l  C o r p o r a t i o n  (EAC) 

i s  c o m m i t t e d  t o  a r i g o r o u s  Q u a l i t y  A s s u r a n c e  P r o g r a m .  

Whi le  t h i s  c o m m i t m e n t  i s  n e c e s s a r y  f o r  t h e  n o r m a l  c o n d u c t  

o f  b u s i n e s s ,  o u r  b a s i c  p o l i c i e s  d i c t a t e  p r o f e s s i o n a l  

e t h i c s  b a s e d  u p o n  c o n c e r n  f o r  a s a f e  a n d  c l e a n  

e n v i r o n m e n t .  T h i s  p h i l o s o p h y ,  a n d  t h e  s p e c i f i c  

p r o c e d u r e s  t o  a t t a i n  t h e  o b j e c t i v e s ,  f o r m  t h e  f r a m e w o r k  

o f  o u r  Q u a l i t y  A s s u r a n c e  P r o g r a m .  E b e r l i n e  w i l l  p r o v i d e  

o n l y  t h o s e  s e r v i c e s  w i t h i n  o u r  q u a l i f i c a t i o n s  a n d  w i t h  

c o n f i d e n c e  t h a t  o u r  Q . A .  P r o g r a m ,  a n d  a l l  r e l a t e d  

p r o c e d u r e s ,  p e r m i t s  r e l i a b l e  p e r f o r m a n c e  o f  t h e s e  

s e r v i c e s .  

1.2 PURPOSE 

T h e  p u r p o s e  o f  t h i s  Q u a l i t y  A s s u r a n c e  M a n u a l  i s  t o  s e t  

f o r t h  m a n a g e m e n t  p o l i c y  a n d  t h e  o p e r a t i n g  p r o c e d u r e s  t o  

b e  u s e d  t o  a c c o m p l i s h  e a c h  o f  t h e  q u a l i t y  a s s u r a n c e  

e l e m e n t s  n e c e s s a r y  t o  - f u l f i l l  E A C ’ s  r e s p o n s i b i l i t y  t o  

meet  a n d l o r  e x c e e d  c u s t o m e r  o r  r e g u l a t o r y  s p e c i f i c a t i o n s .  

I t  a l s o  p r o v i d e s  a m e a n s  f o r  c r e a t i n g  m u t u a l  

u n d e r s t a n d i n g  r e g a r d i n g  o u r  q u a l i t y  a s s u r a n c e  s y s t e m  a n d  
. . .  
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r e l i a b i l i t y  t e c h n i q u e s  w i t h  o u r  v e n d o r s  a n d  w i t h  o u r  

c u s t o m e r s .  E a c h  o f  o u r  f a c i l i t i e s  i s  a f f e c t e d  a n d  

t h e r e f o r e  o p e r a t e  w i t h i n  t h e  p o l i c y  a n d  p r o c e d u r e s  

e s t  a b  l i s h e d  h e r e i n .  

1.3 SCOPE 

T h i s  M a n u a l  c o m p l i e s  w i t h  a p p l i c a b l e  r e q u i r e m e n t s  o f  t h e  

f o l l o w i n g  s p e c i f i c a t i o n s :  

1 .3 .1  N R C  1 0  CFR P a r t  5 0 ,  A p p e n d i x  B " Q u a l i t y  A s s u r a n c e  
C r i t e r i a  f o r  N u c l e a r  P o w e r  P l a n t s  a n d  F u e l  
R e p r o c e s s i n g  P l a n t s " .  

1 . 3 . 2  A N S I  N 4 5 . 2 ,  " Q u a l i t y  A s s u r a n c e  P r o g r a m  
R e q u i r e m e n t s  f o r  N u c l e a r  P o w e r  P l a n t s " .  

1 .3 .3  M I L - Q - 9 8 5 8 ,  " Q u a l i t y  P r o g r a m  R e q u i r e m e n t s  f o r  
G o v e r n m e n t  A g e n c i e s . "  

1 . 3 . 4  N R C  1 0  CFR P a r t  2 1 ,  " R e p o r t i n g  o f  D e f e c t s  a n d  Non- 
c o m p l i a n c e " .  

1 . 3 . 5  A N S I f A S M E  NQA-1-1983, " Q u a l i t y  A s s u r a n c e  P r o g r a m  
R e q u i r e m e n t s  f o r  N u c l e a r  F a c i l i t i e s " .  

- 1 . 3 . 6  N R C  R e g u l a t o r y  G u i d e  4 . 1 5  R e v .  1 ,  " Q u a l i t y -  
A s s u r a n c e  f o r  R a d i o l o g i c a l  M o n i t o r i n g  P r o g r a m s  - 
E f f l u e n t  S t r e a m s  a n d  t h e  E n v i r o n m e n t " .  
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1 .3 .7  ANSI  1 3 . 1 1 ,  " C r i t e r i a  f o r  T e s t i n g  P e r s o n n e l  
D o s i m e t r y  P e r f o r m a n c e " .  

1 . 3 . 8  O t h e r  m o r e  s p e c i f i c  s t a n d a r d s  c o v e r i n g  s p e c i f i c  
s e r v i c e s  f u n c t i o n s .  

1.4 RESPONSIBILITY 

The  Q u a l i t y  A s s u r a n c e  Manage r  o f  E A C  s h a l l  b e  r e s p o n s i b l e  

f o r  t h e  e s t a b l i s h m e n t  a n d  e x e c u t i o n  o f  t h e  Q u a l i t y  

A s s u r a n c e  P r o g r a m  a n d  f o r  t h e  o v e r a l l  p r o g r a m  

e f f e c t i v e n e s s  . 
1 . 4 . 1  T h e  Q u a l i t y  A s s u r a n c e  Manager  r e p o r t s  d i r e c t l y  t o  

t h e  P r e s i d e n t  o f  EAC. 

1 .4 .2  T h e  Q u a l i t y  A s s u r a n c e  Manager  s h a l l  be  r e s p o n s i b l e  

for r e v i e w i n g  and  r e v i s i n g  t h e  Q u a l i t y  A s s u r a n c e  

P r o g r a m  on  a c o n t i n u i n g  b a s i s  t o  a s s u r e  c o m p l i a n c e  

w i t h  t h e  l a t e s t  r e v i s i o n s  o f  a p p l i c a b l e  U S N R C  

r e g u l a t i o n s ,  a n d  w i t h  t h e  A N S I  s t a n d a r d s ,  c o d e s  

and  s p e c i f i c a t i o n s .  A f o r m a l  r e v i e w  and  r e v i s i o n  

o f  t h e  P r o g r a m  w i l l  b e  p e r f o r m e d  a t  l e a s t  

a n n u a l l y .  
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1 . 4 . 3  Changes  ( r e v i s i o n s )  w i l l  b e  made t o  t h i s  Manua l  on  

a p a g e  r e p l a c e m e n t  b a s i s  a n d  w i l l  b e  d o c u m e n t e d  on 

t h e  R e v i s i o n  R e c o r d  Form. Each p a g e  w i l l  b e  d a t e d  

f o r  i d e n t i f i c a t i o n .  

1 . 4 . 4  The  Q u a l i t y  A s s u r a n c e  Manage r  s h a l l  b e  r e s p o n s i b l e  

f o r  m a i n t a i n i n g ,  c o n t r o l l i n g  a n d  u p d a t i n g  a l l  

c o n t r o l l e d  c o p i e s  o f  t h e  Q u a l i t y  A s s u r a n c e  Manua l .  

1 . 4 . 5  An a c k n o w l e d g e m e n t  f o r m  w i l l  b e  s e n t  w i t h  e a c h  

M a n u a l ,  and  c h a n g e  t o  t h e  M a n u a l ,  f o r  v e r i f i c a t i o n  

o f  r e c e i p t .  R e t u r n e d  a c k n o w l e d g e m e n t  f o r m s  w i l l  

b e  m a i n t a i n e d  o n  f i l e  f o r  r e v i e w .  

1 .4 .6  R e s p o n s i b i l i t y  f o r  q u a l i t y  c o n t r o l  r e s i d e s  w i t h  

e a c h  P r o f i t  C e n t e r  M a n a g e r  who i s  d e s i g n a t e d  a s  

t h e  Q u a l i t y  C o n t r o l  (Q.C.) R e p r e s e n t a t i v e .  

1 . 4 . 7  A l l  Q . C .  R e p r e s e n t a t i v e s  r e p o r t  d i r e c t l y  t o  t h e  

Q u a l i t y  A s s u r a n c e  N a n a g e r  on  m a t t e r s  p e r t a i n i n g  t o  

q u a l i t y  a s s u r a n c e .  

- - .  
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1 .4 .8  A l l  Q.C. R e p r e s e n t a t i v e s  s h a l l  r e v i e w  t h e  a d e q u a c y  

o f  t h e  Q u a l i t y  A s s u r a n c e  P r o g r a m  p o r t i o n s  € o r  

w h i c h  t h e y  a r e  r e s p o n s i b l e ,  a n d  r e c o m m e n d  

i m p r o v e m e n t s ,  a d d i t i o n s  o r  d e l e t i o n s  t o  t h e  

p r o g r a m .  S h o u l d  a c o n d i t i o n  a d v e r s e  t o  q u a l i t y  b e  

o b s e r v e d ,  t h e  O.A. M a n a g e r  w i l l  b e  a d v i s e d .  He 

w i l l  d e t e r m i n e  t h e  c a u s e  a n d  w h a t  c o r r e c t i v e  

a c t i o n  w i l l  b e  t a k e n  t o  c o r r e c t  t h e  c o n d i t i o n  a n d  

t o  p r e v e n t  r e c u r r e n c e .  

. .. 
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SECTION 2 O R G A N I Z A T I O N  

2.1  ORGANIZATIONAL STRUCTURE 

T h e  o r g a n i z a t i o n a l  s t r u c t u r e ,  f u n c t i o n a l  

r e s p o n s i b i l i t i e s ,  l e v e l s  o f  a u t h o r i t y ,  a n d  l i n e s  o f  

c o m m u n i c a t i o n  f o r  m a n a g e m e n t ,  d i r e c t i o n  a n d  e x e c u t i o n  o f  

t h e  q u a l i t y  a s s u r a n c e  p r o g r a m  a r e  d o c u m e n t e d  i n  t h i s  

s e c t i o n .  

2 .2  RESPONSIBILITY 

T h e  d e l i n e a t i o n  o f  a u t h o r i t y  a n d  t h e  r e s p o n s i b i l i t y  o f  

p e r s o n s  a n d  o r g a n i z a t i o n s  p e r f o r m i n g  a c t i v i t i e s  a f f e c t i n g  

q u a l i t y  a r e  c l e a r l y  e s t a b l i s h e d  i n  t h i s  M a n u a l .  

2 . 2 . 1  T h e  Q u a l i t y  A s s u r a n c e  M a n a g e r  s h a l l  b e  r e s p o n s i b l e  

f o r  d e f i n i n g  a n d  m e a s u r i n g  t h e  o v e r a l l  

e f f e c t i v e n e s s  o f  t h e  Q u a l i t y  A s s u r a n c e  P r o g r a m .  

He s h a l l  n o t  b e  r e s p o n s i b l e  f o r  p r o d u c t i o n  

s c h e d u l e s .  

2 . 2 . 2  T h e  Q u a l i t y  A s s u r a n c e  M a n a g e r  r e p o r t s  d i r e c t l y  t o  . 

t h e  P r e s i d e n t  s o  t h a t  a p p r o p r i a t e  a c t i o n  c a n  b e  

t a k e n  i n  i m p l e m e n t i n g  a n  e - f f e c - t  i v e  p r o g r a m ;  

I REV 5/85 279 I 
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2.3 ORGANIZATIONAL CHARTS 

2 . 3 . 1  The C o r p o r a t e  o r g a n i z a t i o n a l  c h a r t  i s  i l l u s t r a t e d  

o n  F i g u r e  1 .  

2 . 3 . 2  T h e  Q u a l i t y  A s s u r a n c e  o r g a n i z a t i o n a l  c h a r t  i s  

i l l u s t r a t e d  on F i g u r e  2 .  
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I e v a l u a t i o n  o f  t h e  q u a l i t y  a s s u r a n c e  p r o g r a m ,  a n d  

SECTION 3 QUALITY ASSURANCE OBJECTIVES 

1 0  

3.1 OBJECTIVES 

T h e  o b j e c t i v e s  o f  t h e  E A C  Q u a l i t y  A s s u r a n c e  P r o g r a m  a r e  

o u t  l i n e d  b e l o w .  

3.1.1 T o  p r o v i d e  a n  e f f e c t i v e  a n d  a d e q u a t e  c o n t r o l  f o r  

t h e  v e r i f i c a t i o n  o f  q u a l i t y  c h a r a c t e r i s t i c s  o f  

a n a l y t i c a l  l a b o r a t o r i e s ,  d o s i m e t r y  and h e a l t h  

p h y s i c s  s e r v i c e s .  

3 . 1 . 2  To a s s u r e  t h a t  s e r v i c e s  m e e t  t h e  r i g i d  q u a l i t y  a n d  

r e l i a b i l i t y  s t a n d a r d s  o f  E A C  i n c l u d i n g  t h o s e  

S t a n d a r d s  g i v e n  i n  S e c t i o n  1.3. A l s o ,  a s s u r e  t h a t  

i n d i v i d u a l  c u s t o m e r  c r i t e r i a  p u r s u a n t  t o  t h e s e  

s t a n d a r d s  a r e  m e t .  

3 . 1 . 3  T o  p r o v i d e  a c o n t i n u i n g  m o n i t o r i n g  s e r v i c e  f o r  

r e v i e w  o f  p r o c e d u r e s ,  o v e r a l l  e f f e c t i v e n e s s ,  a n d  

t o  p r o v i d e  o b s e r v a t i o n s  a n d  r e c o m m e n d a t i o n s  f o r  

i m p r o v e m e n t  i n  a l l  a r e a s  o f  c o m p a n y  o p e r a t i o n s  

w h e r e  q u a l i t y  may b e  a f f e c t e d .  
- .  
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3.2 WORK O R D E R  POLICY 
, 

A l l  w o r k  t o  b e  p e r f o r m e d  b y  E A C  s h a l l  b e  a u t h o r i z e d  b y  

w o r k  o r d e r  a n d / o r  a s s i g n e d  j o b  n u m b e r .  

8- 

t.4 

.. - Thermo Electron rE Eberline Analytical QUALIN ASSURANCE MANUAL a 
11 

SECTION 3 

3 . 1 . 4  T o  p r o v i d e  a v a l u e  a n a l y s i s  s y s t e m  f o r  a l l  

s e r v i c e s  o f  EAC a n d  e s t a b l i s h  a “ f e e d b a c k  s y s t e m ”  

~ r e p o r t i n g  t h a t  i s  n e c e s s a r y  t o  a s s u r e  c o m p l i a n c e  

f o r  i m p r o v e d  q u a l i t y .  

, o b l i g a t i ~ ~ n s .  T h i s  m a y  b e  d o n e  b y  r e f e r e n c e  t o  

3.1.5 I t  s h a l l  b e  t h e  c o m b i n e d  r e s p o n s i b i l i t y  o f  t h e  

Q u a l i t y  A s s u r a n c e / Q u a l i t y  C o n t r o l  R e p r e s e n t a t i v e s  

t o  p r e v e n t  a n d / o r  c o n t r o l  n o n - c o n f o r m i n g  w o r k ,  

m a t e r i a l s  a n d  s u p p l i e s  s u c h  t h a t  n o n e  a r e  

u t i l i z e d  in s e r v i c e s  o p e r a t i o n s .  

~ REV 5 / 8 5  

3 . 2 . 1  T h e  w o r k  o r d e r  s h a l l  s p e c i f y  a l l  s p e c i a l  c o n t r a c t  

r e q u i r e m e n t s  i n c l u d i n g  s p e c i f i c  a n a l y s e s  a n d  

w i t h  Q u a l i t y  A s s u r a n c e  a n d  r e l a t e d  c o n t r a c t u r a l  

o t h e r  d o c u m e n t s  ( e . g . ,  P u r c h a s e  O r d e r )  t h a t  

c o n t a i n  t h e  c o n t r a c t  r e q u i r e m e n t s .  - - - - 
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SECTION 3 

3.3 C U S T O M E R  A C C E S S  TO E B E R L I N E  FACILITIES A N D  P E R S O N N E L  

E b e r l i n e  w i l l  m a k e  a v a i l a b l e  f o r  c l i e n t  i n s p e c t i o n  i t s  

e q u i p m e n t ,  r e c o r d s ,  a n d  f a c i l i t i e s ,  a l o n g  w i t h  t h e  

n e c e s s a r y  p e r s o n n e l  t o  p e r m i t  v e r i f i c a t i o n  o f  q u a l i t y  

c h a r a c t e r i s t i c s .  T h i s  e v a l u a t i o n  i s  n o r m a l l y  p e r m i t t e d  

w i t h o u t  c o s t  e x c e p t  w h e r e  t h e  s c o p e  of t h e  c l i e n t  p r o g r a m  

d o e s  n o t  j u s t i f y  t h e  a t t e n d a n t  e x p e n s e  f o r  E A C  

p a r t i c i p a t i o n  i n  s u c h  a n  a u d i t .  

3 .3 .1  T h e  Q u a l i t y  A s s u r a n c e  Manage r  w i l l  c o o r d i n a t e  all 

a u d i t s  c o n d u c t e d  b y  t h e  c l i e n t  o r  h i s  

r e p r e s e n t a t i v e .  

. -  
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SECTION 4 

s 

PROCUREMENT D O C U M E N T  CONTROL 

4 . 1  PURCHASING 

P r o c u r e m e n t  o f  m a t e r i a l ,  c o m p o n e n t s ,  s u p p l i e s ,  r e a g e n t s ,  

e q u i p m e n t ,  a n d  s e r v i c e s  n e c e s s a r y  t o  c a r r y  o n  t h e  

b u s i n e s s  i n t e r e s t s  o f  EAC s h a l l  b e  i n i t i a t e d  b y  p u r c h a s e  

r e q u i s i t i o n  a n d  c o n t r o l l e d  by a n  a u t h o r i z e d  EAC p u r c h a s e  

o r d e r .  

N o t e :  F o r  d e t a i l e d  i n f o r m a t i o n  o n  p r o c u r e m e n t  s e e  t h e  

E b e r l i n e  A n a l y t i c a l  C o r p o r a t i o n  G e n e r a l  P u r c h a s i n g  

P o l i c i e s  a n d  P r o c e d u r e s  M a n u a l .  

4.2 PURCHASE REOUISITION R E V I E W  

P u r c h a s e  r e q u i s i t i o n s  o r  c h a n g e  o r d e r s  s h a l l  b e  r e v i e w e d  

b y  t h e  P u r c h a s i n g  O f f i c e  t o  a s s u r e  c o n f o r m a n c e  t o  t h e  

p r o  c u r e m  e n t  r e q u i r e m e n t s .  

4.3 CERTIFICATION/CERTIFICATE OF C O N F O R M A N C E  

A l l  m a t e r i a l  a n d l o r  p r o c e s s e s  r e q u i r i n g  c e r t i f i c a t i o n  

a n d / o r  c e r t i f i c a t e s  s h a l l  b e  i n d i c a t e d  o n  t h e  f a c e  o f  t h e  

p u r c h a s e  o r d e r  o r  b y  a t t a c h m e n t  t h e r e t o .  T h e r e  s h a l l  b e  

a d e q u a t e  i n f o r m a t i o n  p r o v i d e d  t o  a s s u r e  v e n d o r  c o m p l i a n c e  

t o -  t h e  r e q u i r e d  s p e c i f i c a t i o n s ,  T h e  f - a c i l i t y .  

REV 5 /85  286 
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SECTION 4 

Q . C .  R e p r e s e n t a t i v e  s h a l l  b e  r e s p o n s i b l e  f o r  t h e  

r e t e n t i o n ,  f i l i n g ,  a n d  r e c a l l  o f  m a t e r i a l  c e r t i f i c a t i o n  

a n d / o r  c e r t i f i c a t e s  o f  c o n f o r m a n c e .  

4.4 SUBCONTRACTS 

I t  s h a l l  b e  t h e  p o l i c y  o f  E A C  t o  s u b c o n t r a c t  w o r k  o n l y  

when i n t e r n a l  c a p a b i l i t i e s  p r e c l u d e  a c c o m p l i s h m e n t  of  t h e  

work  on a t i m e l y  b a s i s  t o  m e e t  p e r f o r m a n c e  s c h e d u l e s  o r  

when i n t e r n a l  c a p a b i l i t i e s  p r e v e n t  a c c o m p l i s h m e n t  of  t h e  

work  t o  m e e t  c u s t o m e r  s p e c i f i c a t i o n s .  

4 .4 .1  When s u b c o n t r a c t i n g  i s  r e q u i r e d ,  i t  s h a l l  b e  t h e  

p o l i c y  o f  E A C  t o  a w a r d  s u b c o n t r a c t s  o n l y  t o  t h o s e  

c o m p a n i e s  w h i c h  h a v e  been  e v a l u a t e d  and  s e l e c t e d  

by t h e  P u r c h a s i n g  Off i c e .  

4.5 N O N - C O N F O R M I N G  M A T E R I A L S  

When m a t e r i a l s  d o  n o t  c o n f o r m  t o  E A C  p u r c h a s e  o r d e r  

r e q u i r e m e n t s ,  t h e  r e c e i v i n g  c l e r k  s h a l l  i n i t i a t e  a 

D i s c r e p a n t  S h i p m e n t  R e p o r t  ( D S R ) ,  f o r w a r d  t h e  D S R  t o  
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SECTION 4 

P u r c h a s i n g ,  a n d  m o v e  t h e  d i s c r e p a n t  m a t e r i a l  t o  t h e  

R e c e i v i n g  H o l d  A r e a  p e n d i n g  d i s p o s i t i o n .  

4.6 

4 .7  

. .  

I N S P E CT I O N  

T h e  r e c e i v i n g  c l e r k  s h a l l  v e r i f y  t h e  m a t e r i a l  r e c e i v e d  

c o n f o r m s  t o  t h e  p r o c u r e m e n t  d o c u m e n t .  Any s p e c i a l  

i n s p e c t i o n  r e q u i t e d  s h a l l  b e  p e r f o r m e d  u n d e r  t h e  

d i r e c t i o n  o f  t h e  Q.C. R e p r e s e n t a t i v e .  

COST C E N T E R  CODES 

A l l  p u r c h a s e  o r d e r s  a n d l o r  s u b c o n t r a c t s  i s s u e d  b y  E A C  

P u r c h a s i n g  O f f i c e  s h a l l  b e  i d e n t i f i e d  w i t h  a c o s t  c e n t e r  

c o d e  o r  j o b  n u m b e r  f o r  c o s t  a c c o u n t i n g  p u r p o s e s .  

REV 5 / 8 5  

. . . . . 

238 



359 

QUALITY ASSURANCE MANUAL 0 
- Thermo Electron rE Eberline Analytical 

1 6  

SECTION 5 MATERIAL RECEIPT A N D  CONTROL 

5.1 

5.2 

5.3 

5 . 4  

POLICY 

O n l y  m a t e r i a l s  w i t h  a c c e p t  a b  l e  q u a l i t y  c h a r a c t e r i s t i c s  

s h a l l  b e  a l l o w e d  i n t o  s t o c k .  

N o t e :  S e e  S e c t i o n  T ,  " I n s p e c t i o n s  a n d  R e c e i v i n g , "  i n  t h e  

G e n e r a l  P u r c h a s i n g  P o l i c i e s  a n d  P r o c e d u r e s  M a n u a l .  

\ 

RESPONSIBILITY 

R e c e i p t  o f  a n  i n i t i a . 1  v e r i f i c a t i o n  for a l l  m a t e r i a l s  a n d  

e q u i p m e n t  r e c e i v e d  b y  E A C ,  b o t h  p u r c h a s e d  a n d l o r  c o n t r a c t  

( c u s t o m e r )  s u p p l i e d ,  s h a l l  b e  t h e  r e s p o n s i b i l i t y  o f  t h e  

r e c e i v i n g  a n d  s t o c k  c o n t r o l  c l e r k ,  o r  t h e  Q . C .  

R e p r e s e n t a t i v e ,  w h i c h e v e r  i s  a p p l i c a b l e .  

V E N D O R S  

T h e  P u r c h a s i n g  O f f i c e  s h a l l  b e  r e s p o n s i b l e  € o r  

m a i n t a i n i n g  a r e c o r d  o f  m a t e r i a l s  r e c e i v e d  f r o m  v e n d o r s ,  

i n c l u d i n g  a n y  DSRs f o r  n o n - c o n f o r m i n g  m a t e r i a l .  

- M A T E R I A L  C O N T R O L  

P u r c h a s e d  m a t e r i a l  s h a l l  b e  c o n t r o l l e d  b y  t h e  r e c e i v i n g  
- .. 

a n d  s t o c k  c o n t r o l  c l e r k .  
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5 . 4 . 1  T h e  r e c e i v i n g  a n d  s t o c k  c o n t r o l  c l e r k  s h a l l  b e  

r e s p o n s i b l e  f o r  t h e  e x p e d i e n t  a n d  c o r r e c t  r o u t i n g  

o f  a l l  a c c e p t e d  r e c e i v e d  m a t e r i a l s  t o  s t o c k ,  

d e s i g n a t e d  d e p a r t m e n t  o r  i n d i v i d u a l ,  a s  i n d i c a t e d  

b y  c o s t  c e n t e r  c o d e ,  j o b  n u m b e r  o r  i n d i v i d u a l s  

name o n  t h e  p u r c h a s e  o r d e r .  

5.5 NON-CONFORMING MATERIAL 

When r e c e i v e d  m a t e r i a l  h a s  b e e n  d e t e r m i n e d  a s  c o n -  

c o n f o r m i n g ,  t h e  r e c e i v i n g  a n d  s t o c k  c o n t r o l  c l e r k  s h a l l  

b e  r e s p o n s i b l e  f o r  i n i t i a t i n g  t h e  f o l l o w i n g  a c t i o n .  

5 . 5 . 1  E n t e r  t h e  n o n - c o n f o r m i n g  i n s p e c t i o n  d a t a  o n  t h e  

DSR and  r e t u r n  t h e  DSR t o  t h e  P u r c h a s i n g  O f f i c e .  

5 .5 .2  T h e  m a t e r i a l  s h a l l  b e  c l e a r l y  m a r k e d  a s  a 

d i s c r e p a n t  s h i p m e n t  a n d  moved  t o  t h e  R e c e i v i n g  

H o l d  A r e a  f o r  d i s p o s i t i o n .  E b e r l i n e ' s  G e n e r a l  

P u r c h a s i n g  P o l i c i e s  a n d  P r o c e d u r e s  M a n u a l  

s p e c i f i e s  d i s p o s i t i o n  of t h e  DSR c o p i e s .  

5 . 5 . 3  U n d e r  n o  c i r c u m s t a n c e s  w i l l  n o n - c o n f o r m i n g  

m a t e r i a l  be  u s e d  u n l e s s ,  s p e c i f i c a l l y  a p p r o v e d  i n  

w r i t i n g  b y  t h e  c u s t o m e r .  
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S E C T I O N  6 MATERIAL STORAGE AND CONTROL 

6.1 

6.2 

REV 

P O L I C Y  

A l l  m a t e r i a l s  a n d  s u p p l i e s  i n  s t o r a g e  s h a l l  h a v e  t h e  

n e c e s s a r y  p r o t e c t i o n  t o  p r e c l u d e  d e t e r i o r a t i o n ,  c o r r o s i o n  

and d a m a g e  d u r i n g  s t o r a g e  l i f e ,  a n d  s h a l l  c a r r y  

i d e n t i f i c a t i o n  s u f f i c i e n t l y  c l e a r  t o  a s s u r e  t h a t  o n l y  

t h o s e  m a t e r i a l s  s p e c i f i e d  b y  p r o c e s s  i n s t r u c t i o n s  w i l l  b e  

w i t h d r a w n  f r o m  m a t e r i a l  s t o r a g e  a n d  i s s u e d  f o r  

p r o c e s s i n g .  

R E S P O N S I B I L I T Y  

O n l y  a u t h o r i z e d  p e r s o n n e l  a s s i g n e d  t o  m a t e r i a l  c o n t r o l  

s h a l l  h a v e  a c c e s s  t o  a n d  t h e  r e s p o n s i b i l i t y  f o r  c o n t r o l  

a n d  i s s u e  o f  m a t e r i a l s  o r  s u p p l i e s .  M a t e r i a l s  a n d  

s u p p l i e s  s h a l l  b e  s t o r e d  t o  a l l o w  f o r  r e a d y  

i d e n t i f i c a t i o n  a n d  s h a l l  n o t  b e  m i x e d  i n  t h e  s a m e  s t o r a g e  

c o n t a i n e r .  

291 
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7.1 STANDARD PRACTICES 

S t a n d a r d  p r a c t i c e s  a p p l i c a b l e  t o  s e r v i c e s  p r o v i d e d  b y  

EAC s h a l l  b e  c o n t a i n e d  i n  d o c u m e n t e d  p r o c e d u r e s  a n d  t h i s  

Q u a l i t y  A s s u r a n c e  M a n u a l .  E v e r y  e f f o r t  s h a l l  b e  made  t o  

f u l f i l l  r e q u i r e m e n t s  o f  t h e  f o l l o w i n g  g e n e r i c  s o u r c e s  o f  

s p e c i f i c  p r a c t i c e s  o r  f a c t o r s  a f f e c t i n g  t h o s e  p r a c t i c e s .  

7.1.1 F e d e r a l  a n d  S t a t e  r u l e s  a n d  r e g u l a t i o n s .  

7 .1 .2  C o n s e n s u s  s t a n d a r d s  r e l a t e d  t o  t h e  n a t u r e  o f  

s e r v i c e s  p e r f o r m e d  ( e . g . ,  A m e r i c a n  N a t i o n a l  

S t a n d a r d s  I n s t i t u t e ) .  

7 . 1 . 3  R e g u l a t o r y  G u i d e s  p u b l i s h e d  b y  t h e  N u c l e a r  

R e g u l a t o r y  C o m m i s s i o n .  

7.1.4 S p e c i f i c  c o n t r a c t u a l  a g r e e m e n t s  w i t h  c l i e n t s .  

7 . 1 . 5  W h e r e  c o n f l i c t  o r  d i s a g r e e m e n t  o c c u r  a m o n g  t h e  

a b o v e  f o u r  i t e m s ,  o r  o t h e r  a p p r o p r i a t e  a u t h o r i t y ,  

_ E A C  w i l l  i n - f o r m  t h e -  c l i e n t  a n d  . a c t  u p o n .  t h e  

d e c i s i o n  r e a c h e d  b y  t h e  c l i e n t  a n d  E A C .  

I REV 5/85  
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7 . 2  D O C U M E N T E D  PROCEDURES 

A l l  r o u t i n e  o p e r a t i n g  p r o c e d u r e s  a r e  d o c u m e n t e d .  M o s t  

s e r v i c e s  a r e  i n  t h e  n a t u r e  o f  s t a n d a r d  h e a l t h  p h y s i c s ,  

a n a l y t i c a l  o r  d o s i m e t r y  p r o c e d u r e s  a n d  a r e  c o n t a i n e d  i n  a 

p r o c e d u r e  m a n u a l .  E a c h  p r o c e d u r e  i n c l u d e s  a p p l i c a b l e  

p r e r e q u i s i t e s  a n d  q u a l i t y  c o n t r o l  f e a t u r e s  w h i c h  a r e  

u n i q u e  t o  t h a t  p r o c e s s .  

7 . 2 . 1  H e a l t h  P h y s i c s  S e r v i c e s  - R a d i a t i o n  P r o t e c t i o n  

M a n u a l  and I n s t r u m e n t  C a l i b r a t i o n  P r o c e d u r e s  

M a n u a l .  

a 

7 . 2 . 2  D o s i m e t r y  S e r v i c e s  - Operat  i n n  P r o c e d u r e s  M a n u a l .  

7 . 2 . 3  N u c l e a r  S c i e n c e s  S e r v i c e s  - A n a l y t i c a l  P r o c e d u r e s  

M a n u a l .  

7 . 2 . 4  P u r c h a s i n g  - ---- G e n e r a l  __-- -I---- P u r c h a s i n g  --- --------. P o l i c i e s  --- a n d  

P r o c e d u r e s  M a n u a l .  

7 .3  RESPONSIBILITY 

T h e  P r o f i t  C e n t e r  M a n a g e r  w i l l  d e t e r m i n e  w h i c h  

i n s t r u c t i o n s ,  p r o c e d u r e s  o r  d r a w i n g s  r e q u i r e  q u a n t i t a t i v e  

_ _  - .. - 

293 
0 
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o r  q u a l i t a t i v e  a c c e p t a n c e  c r i t e r i a  a n d  w i l l  s p e c i f y  t h e  

a p p r o p r i a t e  c r i t e r i a .  

7 . 3 . 1  T h e  P r o f i t  C e n t e r  M a n a g e r  s h a l l  b e  r e s p o n s i b l e  

f o r  c h a n g e s  t o  t h e  p r o c e d u r e s  m a n u a l .  

I n c o r p o r a t i o n  o f  a s i g n i f i c a n t  o r  g e n e r i c  c h a n g e  

m a y  b e  a d o p t e d  i m m e d i a t e l y  b y  t h e  u s i n g  m a n a g e r  

w i t h  a m p l e  e v i d e n c e  o f  t h e  e f f e c t i v e n e s s  o f  t h e  

p r o c e d u r e .  T h e  c h a n g e  s h a l l  b e  p r o m p t l y  f o r w a r d e d  , 
t o  t h e  Q u a l i t y  A s s u r a n c e  M a n a g e r  b y  i n t e r o f f i c e  

m e m o r a n d u m  f o r  r e v i e w  a n d  a p p r o v a l .  T h i s  1 

s u b m i t t a l  w i l l  i n c l u d e  a d e t a i l e d  d e s c r i p t i o n  o f  a 

t h e  c h a n g e ,  t h e  r e a s o n  f o r  s a m e ,  a n d  s u p p o r t i v e  1 I 
d a t a  a n d  i n f o r m a t i o n .  ! 

I 

I 
I 

7 . 3 . 2  F o l l o w i n g  t h e  r e v i e w ,  t h e  Q u a l i t y  A s s u r a n c e  

M a n a g e r  w i l l  a p p r o v e  o r  d i s a p p r o v e  t h e  c h a n g e .  

N o t i f i c a t i o n  w i l l  b e  a c c o m p l i s h e d  by i n t e r o f f i c e  

memorandum. 

- 
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7 . 3 . 3  M i n o r  c h a n g e s  i n  t h e  o p e r a t i n g  p r o c e d u r e s  m a n u a l  

may b e  m a d e  b y  t h e  s u p e r v i s o r  o r  m a n a g e r  t h r o u g h  a 

h a n d w r i t t e n ,  i n i t i a l e d ,  a n d  d a t e d  c h a n g e  o n  t h e  

p r o c e d u r e .  A c o p y  o f  t h a t  p a g e  i s  f o r w a r d e d  t o  

t h e  Q u a l i t y  A s s u r a n c e  M a n a g e r .  T h e  Q u a l i t y  

A s s u r a n c e  M a n a g e r  w i l l  r e v i e w  t h e s e  m i n o r  c h a n g e s  

a n d  w i l l  a p p r o v e  a n e w  p r o c e d u r e ,  w i t h  a l l  t h e  

c h a n g e s  i n c o r p o r a t e d .  T h e  Q u a l i t y  A s s u r a n c e  

M a n a g e r  o r  P r o f i t  C e n t e r  M a n a g e r  w i l l  d o c u m e n t  

t h o s e  c h a n g e s  f o r  h i s t o r i c a l  r e f e r e n c e .  

7 . 3 . 4  T h e  P r o f i t  C e n t e r  M a n a g e r  w i l l  r e v i e w  t h e  

o p e r a t i n g  p r o c e d u r e s  on a n  a n n u a l  b a s i s  a n d  w i l l  

d o c u m e n t  c h a n g e s  o n  t h e  R e v i s i o n s  R e c o r d  F o r m .  

7 . 3 . 5  A c u r r e n t  c o p y  o f  e a c h  d e p a r t m e n t ' s  o p e r a t i n g  

p r o c e d u r e s  m a n u a l  w i l l  b e  m a i n t a i n e d  b y  t h e  

Q u a l i t y  A s s u r a n c e  M a n a g e r .  

7 . 4  EQUIPMENT CALIBRATION A N D  M A I N T E N A N C E  

A l l  e q u i p m e n t  w h o s e  o p e r a t i o n  a n d  f u n c t i o n  d i r e c t l y  

a f f e c t  t h e  q u a l i t y  - o f  s e r v - i c - e  w i l l  - b e  c a r e f u l l y  

c a l i b r a t e d  a n d  m a i n t a i n e d ,  w i t h  r e c o r d s  o f  e a c h  
REV 5/85 
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c a l i b r a t i o n  o r  m a i n t e n a n c e  a c t i o n  k e p t  i n  a p p r o p r i a t e  

l o g  b o o k s .  

7 . 4 . 1  C e r t i f i e d  s t a n d a r d s  w i l l  b e  u s e d  f o r  a l l  p r i u i a r y  

c a l i b r a t i o n s .  A v a i l a b l e  NBS s t a n d a r d s  w i l l  b e  u s e d  

f o r  m o s t  o f  t h e  p r i m a r y  c a l i b r a t i o n s .  

7 . 4 . 2  A l l  d i l u t i o n s  o f  s o l u t i o n  s t a n d a r d s  w i l l  b e  

r e c o r d e d  i n  a r e a d i l y  a c c e s s i b l e  l o g  b o o k .  

I d e n t i t y  o f  d i l u t i o n s  w i l l  b e  s u c h  t h a t  a 

s e c o n d a r y  s t a n d a r d  o r  d i l u t i o n  c a n  b e  t r a c e d ,  

t h r o u g h  s u b s e q u e n t  a c t i o n s ,  b a c k  t o  t h e  i n i t i a l  

c e r t i f i c a t i o n .  

7 . 4 . 3  D o s a g e  m e a s u r e m e n t s  a r e  d e t e r m i n e d  u s i n g  

i o n i z a t i o n  c h a m b e r s  t h a t  h a v e  b e e n  c a l i b r a t e d  
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SECTION 8 Q U A L  I TY C 0 NT R 0 L 

8.1 EEALTE PHYSICS SERVICES 

E e a l t h  P h y s i c s  S e r v i c e s  q u a l i t y  c o n t r o l  i s  p r o v i d e d  b y  

i n d e p e n d e n t  p e e r  r e v i e w  o f  a l l  c o m p u t a t i o n s ,  r e p o r t s  a n d  

r e l a t e d  c o n s u l t i n g  s e r v i c e s .  P e e r  r e v i e w  w i l l  b e  f o r  

t e c h n i c a l  a c c u r a c y ,  a p p r o a c h ,  c h o i c e  o f  a s s u m p t i o n  a n d  

c o n c l u s i o n s  d r a w n .  

8 . 1 . 1  A f t e r  p e e r  r e v i e w ,  r e p o r t s  w i l l  b e  r e v i e w e d  a n d  

a p p r o v e d  b y  t h e  V i c e  P r e s i d e n t  o f  E e a l t h  P h y s i c s  

o r  h i s  d e s i g n a t e d  r e p r e s e n t a t i v e .  

8.2 PERSONNEL DOSIMETRY S E R V I C E S  

P e r s o n n e l  D o s i m e t r y  O p e r a t i n g  P r o c e d u r e s  a r e  d o c u m e n t e d  

b y  a n d  i n c o r p o r a t e d  w i t h  m a n y  q u a l i t y  c o n t r o l  f e a t u r e s  

i n c l u d i n g  t h e  p e r i o d i c  r e a d i n g  o f  r e f e r e n c e  d o s i u i e t e r s  

w h i c h  h a v e  b e e n  c l o s e l y  s e l e c t e d  a n d  i r r a d i a t e d  t o  a 

c a l i b r a t e d  e x p o s u r e .  

8.2.1 I n - H o u s e  Q u a l i t y  C o n t r o l  

E b e r l i n e ' s  p r o g r a m  s h a l l  c o n s i s t  o f  a g r o u p  o f  

d o s i m e t e r s ,  c l o s e l y  s e l e c t e d  f o r  u n i f o r m  r e s p o n s e ,  

u s e d  t o  i n d i c a t e  t h e  c o n s i s t e n c y  i n  t h e  a n n e a l i n g  
._ 
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a n d  r e a d i n g  p r o c e s s .  T h e s e  d o s i m e t e r s  s h a l l  b e  

p r o c e s s e d  u s i n g  t h e  s a m e  r o u t i n e  p r o c e d u r e  u s e d  

f o r  c l i e n t  d o s i m e t e r s .  S i n c e  t h e y  a r e  

r e p r e s e n t a t i v e  o f  t h e  c u r r e n t  s u p p l y  p r o v i d e d  t c  

c u s t o m e r s ,  t h e  r e s u l t s  o b t a i n e d  f r o m  t h e s e  

d o s i m e t e r s  i n d i c a t e  t h e  c o n s i s t e n c y  a n d  a c c u r a c y  

o f  t h e  t o t a l  d o s i m e t r y  p r o g r a m .  R e s u l t s  s h a l l  b e  

r e v i e w , e d  a n d  r e p o r t e d  b y  t h e  O . C .  R e p r e s e n t a t i v e  

t o  t h e  Q u a l i t y  A s s u r a n c e  M a n a g e r .  

8.2.2 I n d e p e n d e n t  P e r f o r m a n c e  T e s t i n g  

T L D  b a d g e s  r e p r e s e n t a t i v e  o f  t h e  c u r r e n t  s u p p l y ,  

a n d  r o u t i n e l y  p r o c e s s e d  i n  t h e  s a m e  m a n n e r  a s  

t h o s e  s h i p p e d  t o  c u s t o m e r s ,  s h a l l  b e  s e n t  m o n t h l y  

t o  B a t t e l l e  P a c i f i c  N o r t h w e s t  L a b o r a t o r i e s  (BPNL) 

f o r  a d d i t i o n a l  p e r f o r m a n c e  t e s t i n g .  T h e  t y p e  a n d  

q u a n t i t y  o f  e a c h  e x p o s u r e  s h a l l  b e  d e t e r m i n e d  by 

t e s t i n g  p r o t o c o l  d e s c r i b e d  b y  A N S I  N 1 3 . 1 1 - 1 9 8 3  

" C r i t e r i a  f o r  T e s t i n g  P e r s o n n e l  D o s i m e t r y  

P e r f o r m a n c e " .  Upon r e t u r n i n g  f r o m  BPNL, t h e  T L D  

b a d g e s  s h a l l  b e  r e a d  o u t  u s i n g  t h e  s t a n d a r d  

o p e r a t i n g  p r o c e d u r e s .  T h e  - e x p o s u r e s  s l i a l l  be--  

238 REV 5/85  
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when  r e s u l t s  may b e  i n  e r r o r  d u e  t o  i m p r o p e r  o p e r a t i o n  o r  

c a l i b r a t i o n  o f  e q u i p m e n t ,  i n a d e q u a t e  t r a i n i n g  o f  

p e r s o n n e l ,  s o m e  d e f i c i e n c y  i n  t h e  p r o c e d u r e ,  o r  c r o s s -  

c o n t a m i n a t i o n  f r o m  o t h e r  s a m p l e s .  

SECTION 8 

r e p o r t e d  b y  BPNL f o l l o w i n g  r e c e i p t  o f  t h e  E A C  

e x p o s u r e  r e p o r t .  R e s u l t s  s h a l l  b e  r e v i e w e d  a n d  

r e p o r t e d  b y  t h e  Q u a l i t y  A s s u r a n c e  M a n a g e r  o n  a 

m o n t h l y  b a s i s .  T h i s  p r o g r a m  h e l p s  i n s u r e  t h a t  

a c c u r a c y ,  a s  w e l l  a s  p r e c i s i o n ,  s h a l l  b e  

m a i n t a i n e d .  

8 . 2 . 3  N a t i o n a l  V o l u n t a r y  L a , b o r a t o r y  A c c r e d i t a t i o n  
P r o g r a m  ( N V L A P )  

A c e r t i f i c a t i o n  i s  p e r f o r m e d  b y  N V L A P  e v e r y  t w o  

y e a r s .  A c c r e d i t a t i o n  is r e c e i v e d  i n  a l l  e i g h t  

c a t e g o r i e s  d e s c r i b e d  i n  ANSI N13.11-1983 S t a n d a r d .  

8.3 NUCLEAR SCIENCES SERVICES 

P r e c a u t i o n s  w i l l  b e  t a k e n  i n  t h e  l a b o r a t o r y  t o  a v o i d  

c r o s s - c o n t a m i n a t i o n  o f  s a m p l e s  a n d  t o  a s s u r e  t h e  

r e p o r t i n g  o f  a c c u r a t e  r e s u l t s .  Q u a l i t y  c o n t r o l  s a m p l e s  

w i l l  b e  a n a l y z e d  a l o n g  v i t h  r o u t i n e  s a m p l e s  t o  i n d i c a t e  
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8.3.1 L a b o r a t o r y  P r e c i s i o n  

T h e  a n a l y t i c a l  l a b o r a t o r i e s  s h a l l  b e  r e s p o n s i b l e  

t o  e n s u r e  t h a t  a n a l y t i c a l  r e s u l t s  a r e  r e p r o d u c e d  

i n t e r n a l l y  w i t h i n  a c c e p t a b l e  l i m i t s .  

8.3.1.1 R e f e r e n c e  R a d i o a c t i v e  S o u r c e s  

R e f e r e n c e  r a d i o a c t i v e  s o u r c e s  s h a l l  b e  

c o u n t e d  v e e k l y  t o  c h e c k  i n s t r u m e n t  

s t a b i l i t y .  T h e  r e f e r e n c e   source.^ s h a l l  

b e  p r e p a r e d  s o  t h a t  t h e y  c o n t a i n  

s u f f i c i e n t  a c t i v i t y  t o  g i v e  g o o d  c o u n t i n g  

s t a t i s t i c s  i n  a r e a s o n a b l y  s h o r t  c o u n t i n g  

t i m e .  T h e  i s o t o p i c  c o n t e n t  o f  t h e  

s t a n d a r d s  s h o u l d  h a v e  a l o n g  h a l f - l i f e  o r  

s h o u l d  h a v e  a h i g h  e n o u g h  p u r i t y  t o  a l l o w  

a c c u r a t e  c o r r e c t i o n  o f  t h e  a c t i v i t y  f o r  

d e c a y .  T h e  r e f e r e n c e  r a d i o a c t i v e  s o u r c e  

s h a l l  n o t  b e  a n  e f f i c i e n c y  s t a n d a r d ,  

h o w e v e r ,  a s t a n d a r d  may b e  u s e d  f o r  b o t h  

s t a b i l i t y  a n d  e f f i c i e n c y  d e t e r m i n a t i o n s .  

I f  t w o  s u c c e s s i v e  d e t e r m i n a t i o n s  o f  t h e  

e s t a b l i s h e d  m e a n  f o r  a r e f e r e n c e  

r a d i o a c t i v e  s o u r c e  o r  c o u n t s - f a l l  o u t s i d e  
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t h e  t w o  s t a n d a r d  d e v i a t i o n  l i m i t s ,  a n d  i n  

t h e  s ame  d i r e c t i o n  ( b o t h  a b o v e  o r  b o t h  

b e l o w ) ,  a n  a s s i g n a b l e  c a u s e  w i l l  b e  

s o u g h t  a n d  t h e  s i t u a t i o n  c o r r e c t e d .  

8.3.1.2 D u p l i c a t e  A n a l y s e s  

I n  t h i s  m e t h o d ,  d u p l i c a t e  a l i q u o t s  o f  

r a n d o m l y  s e l e c t e d  s a m p l e s  w i l l  b e  

p r o c e s s e d  w i t h  e a c h  b a t c h  o f  s a m p l e s  ( a  

b a t c h  i s  a s e t  o f  2 0  s a m p l e s ) .  T h e  

a n a l y s t  v i 1 1  a l w a y s  p r o c e s s  s a m p l e s  i n  

a c c o r d a n c e  w i t h  r o u t i n e  s t a n d a r d  

o p e r a t i n g  p r o c e d u r e s .  T h e  e v a l u a t i o n  o f  

t h e  d u p l i c a t e  a n a l y s e s  w i l l  b e  b a s e d  o n  

e x a m i n a t i o n  o f  t h e  d i f f e r e n c e  b e t w e e n  t h e  

d u p l i c a t e s .  T h i s  s h a l l  b e  d o n e  b y  t h e  

Q . C .  R e p r e s e n t a t i v e  w i t h o u t  t h e  

s u b s e q u e n t  s t a t  i s  t i c a l  t r e a t  m e n  t ;  

h o w e v e r ,  a s t a t i s t i c a l  a n a l y s i s  o f  t h e  

d a t a  m a y  b e  p e r f o r m e d  w h e n  a c u r s o r y  

e v a l u a t i o n  i n d i c a t e s  p r o b l e m s  w i t h  t h e  
- .. - 
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r e s u l t s .  If t h e  t w o  r e s u l t s  a g r e e  w i t h  

t h e  t w o  s t a n d a r d  d e v i a t i o n  l i m i t s ,  m o r e  

d e t a i l e d  e v a l u a t i o n  w i l l  b e  g e n e r a l l y  

u n n e c e s s a r y .  D u p l i c a t e  a n a l y s e s  w i l l  b e  

i n c l u d e d  i n  t h e  m o n t h l y  Q.C. r e p o r t .  

8 .3 .2  D e t e c t i o n  a n d  E l i m i n a t i o n  o f  Bias  

W h e r e  p o s s i b l e ,  E A C  a n a l y t i c a l  l a b o r a t o r i e s  

c a l i b r a t e  w i t h  s o l u t i o n  s t a n d a r d s  t h a t  a r e  

t r a c e a b l e  t o  t h e  N a t i o n a l  B u r e a u  o f  S t a n d a r d s .  

H o w e v e r ,  t r a c e a b i l i t y  t o  t h e  N a t i o n a l  B u r e a u  o f  

S t a n d a r d s  i s  n o t  a l w a y s  p o s s i b l e  a n d  t h e  

l a b o r a t o r y  m a y  h a v e  t o  r e l y  o n  o t h e r  s u p p l i e r s  

( e . g . ,  A m e r s h a m - S e a r l e ,  N e w  E n g l a n d  N u c l e a r ,  U.S. 

D e p a r t m e n t  o f  E n e r g y  a n d  U.S. E n v i r o n m e n t a l  

P r o t e c t i o n  A g e n c y ) .  S t a n d a r d s  i n  t h e  a p p r o p r i a t e  

g e o m e t r y  o r  f o r m  w i l l  b e  u s e d  t o  d e t e r m i n e  

e f f i c i e n c y  o f  i n s t r u m e n t s  o n  a w e e k l y  b a s i s .  I n  

t h e  c a l i b r a t i o n  p r o c e s s ,  t h e  i d e a l  s t a n d a r d  w i l l  

b e  a k n o w n  q u a n t i t y  o f  t h e  n u c l i d e  t o  b e  m e a s u r e d ,  

p r e p a r e d  i n  e x a c t l y  t h e  s a m e  f o r m  a s  t h e  s a m p l e s  

REV 5 /85  392 
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a n d  c o u n t e d  u n d e r  t h e  s ame  c o n d i t i o n s .  I n  t h i s  

w a y ,  f a c t o r s  s u c h  a s  s e l f - a b s o r p t i o n ,  b a c k -  

s c a t t e r i n g ,  s a m p l e  g e o m e t r y ,  a n d  d e t e c t o r  

e f f i c i e n c y  w i l l  b e  a c c o u n t e d  f o r  e m p i r i c a l l y .  

REV 5/85 

8 . 3 . 2 . 1  S p i k e d  S a m p l e s  

A k n o w n  q u a n t i t y  o f  c a l i b r a t e d  

r a d i o a c t i v e  s t a n d a r d  s o l u t i o n  w i l l  b e  

a d d e d  t o  a n  a l i q u o t  o f  t h e  s a m p l e  o r  t o  a 

" b l a n k "  s a m p l e  f o r  r e p l i c a t e  a n a l y s e s .  

When t h e  e n t i r e  a n a l y t i c a l  s y s t e m  i s  

o p e r a t i n g  p r o p e r l y ,  athe l a b o r a t o r y  r e c o r d  

w i l l  d e m o n s t r a t e  t h e  a c c u r a c y  a n d  

p r e c i s i o n  o f  t h e  d a t a .  D i v e r g e n t  d a t a  

f r o m  t h e  s p i k e d  s a m p l e s  w i l l  p o i n t  o u t  

p r o b l e m  a r e a s .  F o r  e x a m p l e ,  if t h e  d a t a  

is c o n s i s t e n t l y  h i g h e r  o r  l o w e r  t h a n  t h e  

k n o w n  v a l u e ,  t h e y  i n d i c a t e  b i a s  i n  t h e  

a n a l y t i c a l  p r o c e d u r e .  T h i s  m a y  r e q u i r e  a 

s e a r c h  f o r  p e r s o n n e l  e r r o r s ,  

r e s t a n d a r d i z a t i o n  of c a r r i e r s  o r  t r a c e r s ,  

a n d f o r  r e c a l i b r a t i o n  o f  c o u n t i n g  

e q u i p m e n t  . - 

303 
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8 . 3 . 2 . 2  I n t e r n a l  T r a c e r  

T h e  r a d i o a c t i v e  t r a c e r  w i l l  b e  a d d e d  i n  a . 

c h e m i c a l  a n d  p h y s i c a l  f o r m  a p p r o p r i a t e  t o  

t h e  a n a l y t i c a l  p r o c e d u r e  t o  h e l p  a s s u r e  

u n i f o r m  r e p r o d u c t i o n  o f  t h e  p a t h  f o l l o w e d  

b y  r a d i o n u c l i d e s  p r e s e n t  i n  t h e  s a m p l e .  

8 . 3 . 2 . 3  R e p l i c a t e  A n a l y s e s  

R e p l i c a t e  s p i k e d  s a m p l e s  w i l l  b e  u s e d ,  

w h e n e v e r  p r a c t i c a b l e ,  w h e n  a n  i n t e r n a l  

t r a c e r  i s  n o t  u s e d  a s  a r o u t i n e  p a r t  o f  

t h e  a n a l y t i c a l  p r o c e d u r e .  C a l i b r a t i o n  

s t a n d a r d s  w i l l  b e  p e r i o d i c a l l y  c o u n t e d  

a n d  c a l i b r a t i o n  s t a n d a r d  s o l u t i o n s  u s e d  

t o  s p i k e  b l a n k  s a m p l e s ,  t o  a l l o w  f o r  

q u a l i t y  c o n t r o l ,  w h e r e  r e p l i c a t e s  a r e  

i m p r a c t i c a l .  R e s u l t s  o f  s p i k e d  s a m p l e s  

w i l l  b e  i n c l u d e d  i n  t h e  m o n t h l y  O.C. 

r e p o r t .  

8 .3 .3  B a c k g r o u n d  D e t e r m i n a t i o n  

A n u m b e r  o f  e q u i p m e n t  a n d  e n v i r o n m e n t a l  f a c t o r s  

c o n t r i b u t e  t o  v a r i a t i o n  i n  c o u n t i n g  o r  i n s t r u m e n t  

REV 5 / 8 5  
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b a c k g r o u n d .  T h e  b a c k g r o u n d  o f  e a c h  s y s t e m  s h a l l  

b e  d e t e r m i n e d  a n d  r e c o r d e d  w i t h  s u f f i c i e n t  

f r e q u e n c y  t o  p r o v i d e  a f i r m  s t a t i s t i c a l  b a s i s  f o r  

t h a t  m e a s u r e m e n t  and a l s o  t o  a s s u r e  r e s p o n s e  t o  

p o t e n t i a l  i n s t r u m e n t  p r o b l e m s  o r  o t h e r  a r t i f a c t s  

s u c h  a s  u n c o n t r o l l e d  c o n t a m i n a t  i o n .  

8 . 3 . 3 . 1  T h e s e  b a c k g r o u n d  d e t e r m i n a t i o n s  w i l l  

i n c l u d e  u s e  o f  i t e m s  w h i c h  m o s t  c l o s e l y  

d u p l i c a t e  t h e  a n a l y t i c a l  c o n f i g u r a t i o n  i n  

t y p e ,  g e o m e t r y ,  a n d  w i t h  a n y  a s s o c i a t e d  

f i x t u r e s .  In s o m e  c a s e s ,  t r u e  b l a n k s  a r e  

n o t  a v a i l a b l e ,  b u t  t h e  c l o s e s t  

p r a c t i c a b l e  a n a l o g  i s  u s e d .  

8 . 3 . 3 . 2  Some s y s t e m s  a n d  s a m p l e s  a r e  s u f f i c i e n t l y  

s t a b l e  t o  r e q u i r e  n o  c h a n g e  i n  

b a c k g r o u n d s  u s e d  f o r  d a t a  r e d u c t i o n  

(e.g. ,  u r a n i u m  d a u g h t e r  g a m m a - r a y s  f o u n d  

i n  gamma s p e c t r a  d u e  t o  a d j a c e n t  b u i l d i n g  

m a t e r i a l s  a n d  e a r t h ) .  I n  t h i s  c a s e ,  
- .- .. 

b a c k g r o u n d s  w i l l  b e  c o m p a r e d  - t o  
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h i s t o r i c a l  d a t a  t o  i n s u r e  s u f f i c i e n t  

s t a b i l i t y .  O t h e r  s y s t e m s  e x p e r i e n c e  

e n o u g h  v a r i a b i l i t y  t o  r e q u i r e  

c a l c u l a t i o n a l  b a c k g r o u n d s  b a s e d  u p o n  

r u n n i n g  a v e r a g e s .  

8.3.3.3 B a c k g r o u n d  d a t a  w i l l  b e  r e c o r d e d  i n  t h e  

l o g  b o o k  f o r  t h a t  s p e c i f i c  i n s t r u m e n t  

a l o n g  w i t h  c a l i b r a t i o n  d a t a  a n d  

i n s t r u m e n t  m a i n t e n a n c e  r e c o r d s .  R e s u l t s  

o f  b l a n k s  p r o c e s s e d  w i t h  b a t c h e s  o f  

s a m p l e s  w i l l  b e  i n c l u d e d  i n  t h e  m o n t h l y  

Q . C .  r e p o r t .  

8.3.4 C o l l a b o r a t i v e  T e s t i n g  

I n  a d d i t i o n  t o  t h e  i n t e r n a l  q u a l i t y  c o n t r o l  

s a m p l e s  d e s c r i b e d  a b o v e ,  e a c h  l a b o r a t o r y  s h a l l  

p a r t i c i p a t e  i n  c o l l a b o r a t i v e  t e s t i n g  o r  

i n t e r l a b o r a t o r y  c o m p a r i s o n  p r o g r a m s .  K a t u r a l  o r  

s y n t h e t i c  s a m p l e s  c a r e f u l l y  p r e p a r e d  t o  c o n t a i n  

k n o w n  c o n c e n t r a t i o n s  o f  t h e  n u c l i d e s  a r e  s e n t  t o  

p a r t i c i p a t i n g  l a b o r a t o r i e s  b y  a n  i n d e p e n d e n t  
- - 
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r e f e r e e  g r o u p  s u c h  a s  t h e  Q u a l i t y  A s s u r a n c e  B r a n c h  

o f  t h e  N a t i o n a l  E n v i r o n m e n t a l  R e s e a r c h  C e n t e r  o f  

t h e  U.S. E n v i r o n m e n t a l  P r o t e c t i o n  A g e n c y  a t  L a s  

V e g a s ,  N e v a d a  o r  t h e  E n v i r o n m e n t a l  M e a s u r e m e n t s  

L a b o r a t o r y ,  U.S. D e p a r t m e n t  o f  E n e r g y ,  a t  N e w  . 

York. A f t e r  s t a t i s t i c a l l y  c o m p a r i n g  t h e  r e s u l t i n g  

d a t a  f r o m  t r i p l i c a t e  a n a l y s e s  o f  t h e  s p e c i a l  

s t a n d a r d  s a m p l e ,  t h e  d e g r e e  o f  a n a l y t i c a l  v a l i d i t y  

o f  t h e  r e s u l t s  a r e  r e p o r t e d  a n d  u p d a t e d  

p e r f o r m a n c e  i n f o r m a t i o n  i s  r e t u r n e d  t o  e a c h  

p a r t i c i p a n t .  T h e  p r o g r a m  t h u s  e n a b l e s  e a c h  

l a b o r a t o r y  t o  d o c u m e n t  t h e  p r e c i s i o n  a n d  a c c u r a c y  

o f  r a d i o a c t i v i t y  m e a s u r e m e n t s ,  i d e n t i f y  

i n s t r u m e n t a l  a n d  p r o c e d u r a l  p r o b l e m s  a n d  c o m p a r e  

p e r f o r m a n c e  w i t h  o t h e r  l a b o r a t o r i e s .  

8.4 QUALITY C O N T R O L  A N D  D A T A  REPORTS 

8.4.1 Q u a l i t y  C o n t r o l  R e p o r t s  

e Q u a l i t y  c o n t r o l  r e s u l t s  s h a l l  b e  s u m m a r i z e d  

m o n t h l y  w i t h  d i s t r i b u t i o n  t o  t h e  Q u a l i t y  A s s u r a n c e  

M a n a g e r  a n d  t o  o t h e r s  u p o n  r e q u e s t .  
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8.4.2 D a t a  R e p o r t s  

8.4.2.1 D o s i m e t r y  S e r v i c e s  

D o s i m e t r y  w o r k  s h e e t s  s h a l l  b e  t h e  

d o c u m e n t  o f  r e c o r d  a n d  s h a l l  b e  s i g n e d  o r  

i n i t i a l e d  by  t h e  p e r s o n  p e r f o r m i n g  t h e  

w o r k  a n d  i n i t i a l e d  by  t h e  s u p e r v i s o r  

a f t e r  r e v i e w .  D o s i m e t r y  r a d i a t i o n  

e x p o s u r e  r e p o r t s  s h a l l  b e  c o m p u t e r  

g e n e r a t e d  a n d  n o t  s i g n e d .  Work s h e e t s  

w i l l  b e  f i l e d  by  i n d i v i d u a l  c u s t o m e r  

n u m b e r  a l o n g  w i t h  a l l  r e l a t e d  p e r t i n e n t  

i n f o r m a t i o n .  

8.4.2.2 N u c l e a r  S c i e n c e s  S e r v i c e s  

R o u t i n e  p e r f o r m a n c e  r e q u i r e s  

d o c u m e n t a t i o n  o f  a l l  p e r t i n e n t  

i n f o r m a t i o n  w i t h  b a s i c  d o c u m e n t s  d a t e d  

a n d  i n i t i a l e d  o r  s i g n e d .  A m a j o r  

d o c u m e n t  s h a l l  b e  t h e  i n i t i a l  Work O r d e r  

w h i c h  r e c o r d s  a l l  p e r t i n e n t  i n f o r m a t i o n  

s u c h  a s  t h e  i d e n t i t y  o f  s a m p l e s  a n d  

a n a l y s e - s  t o  b e  p e r f o r m e d ; . .  Work s h e e t - s ,  

e 

._ 
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u t i l i z e d  d u r i n g  t h e  a n a l y t i c a l  p r o c e d u r e ,  

s h a l l  b e  a n o t h e r  m a j o r  d o c u m e n t  a n d  

i n c l u d e  a l l  r a w  d a t a  a n d  o t h e r  

i n f o r m a t i o n  u s e d  i n  p e r f o r m i n g  t h e  

a n a l y s i s .  T h e  R e p o r t  o f  A n a l y s i s  s h a l l  

b e  t h e  f i n a l  r e p o r t  o f  t h e  d a t a  t o  t h e  

c l i e n t  and  a t  l e a s t  two s u c c e s s i v e  s t e p s  

o f  r e v i e w ,  u s u a l l y  t h e  s u p e r v i s o r  a n d  

Cos t  C e n t e r  M a n a g e r ,  a r e  p e r f o r m e d  v i t h  

r e v i e w  o f  t h e  w o r k  s h e e t  a n d  t h e  f i n a l  

d a t a .  L a b o r a t o r y  r e p o r t s  o f  a n a l y s i s  

s h a l l  b e  s i g n e d  by e i t h e r  t h e  s u p e r v i s o r  

o r  P r o f i t  C e n t e r  M a n a g e r  who a l o n g  w i t h  

t h e  p e r s o n s  who s i g n e d  t h e  d a t a  s h e e t s  

c a n  a t t e s t  t o  t h e  f a c t  t h a t  t h e  d a t a  w a s  

g e n e r a t e d  i n  a c c o r d a n c e  w i t h  e s t a b l i s h e d  

p r o c e d u r e s .  j 0 

1 

I 

8 . 5  I N D E P E N D E N T  A U D I T S  

R e s u l t s  s h a l l  b e  r e v i e w e d  by t h e  Q.C. R e p r e s e n t a t i v e  a t  
; 

e a c h  d e p a r t m e n t .  I f  a p r o b l e m  i s  iridic-ated b y  t h e  d a t a ,  

t h e  n a t u r e  o f  t h e  p r o b l e m  s h a l l  b e  i n v e s t i g a t e d  a n d  1 

c o r r e c t i v e  s t e p s  t a k e n  i m m e d i a t e l y .  A c o p y  o f  e a c h  

I 

- - - 
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SECTION 8 

q u a l i t y  c o n t r o l  r e p o r t  s h a l l  b e  p r o v i d e d  t o  t h e  Q u a l i t y  

A s s u r a n c e  M a n a g e r  who r e v i e w s  t h e  r e s u l t s  t o  e v a l u a t e  t h e  

a d e q u a c y  o f  t h e  q u a l i t y  a s s u r a n c e  p r o g r a m .  T h e  Q u a l i t y  

A s s u r a n c e  M a n a g e r  a l s o  p r o v i d e s  i n d e p e n d e n t  a u d i t s  o f  t h e  

q u a l i t y  a s s u r a n c e  p r o g r a m  a t  e a c h  d e p a r t m e n t  t o  v e r i f y  

c o m p l i a n c e  w i t h  q u a l i t y  a s s u r a n c e  r e q u i r e m e n t s  s e t  f o r t h  

i n  t h i s  Q u a l i t y  A s s u r a n c e  M a n u a l  a n d  i n  t h e  s t a n d a r d  

p r o c e d u r e s  m a n u a l .  

8.5.1 R e s p o n s i b i l i t  e8 

8.5.1.1 T h e  P r o f i t  C e n t e r  M a n a g e r  s h a l l  b e  

r e s p o n s i b l e  f o r  d o c u m e n t e d  p r o c e d u r e s ,  

e q u i p m e n t  c a l i b r a t i o n ,  a n d  m a i n t e n a n c e .  

8 . 5 . 1 . 2  R e s p o n s i b i l i t y  f o r  c o m p l i a n c e  t o  t h e  

g e n e r a l  w o r k m a n s h i p  a n d  s t a n d a r d  

p r a c t i c e s  s h a l l  b e  v e s t e d  i n  f i r s t  l i n e  

l e v e l  o f  s u p e r v i s i o n .  T h e  s u p e r v i s o r  

I d  

~ 

j 

1 
! 
i 

i 

i 

I , 
i 

i 

i 
i I 
, 
1 

I 

, 
I 

! 
i 

s h a l l ,  a s  n e c e s s a r y ,  i n d o c t r i n a t e  a n d ,  ; 

e n f o r c e  e m p l o y e e  c o m p l i a n c e ’ .  
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SECTION 8 

8 . 5 . 1 . 3  T h e  Q . C .  R e p r e s e n t a t i v e  a t  e a c h  

d e p a r t m e n t  i s  r e s p o n s i b l e  f o r  i n - h o u s e  

a n d  i n d e p e n d e n t  p e r f o r m a n c e  t e s t i n g ,  

q u a l i t y  c o n t r o l  s a m p l e s ,  i n t e r l a b o r a t o r y  

c o m p a r i s o n s  and q u a l i t y  c o n t r o l  r e p o r t s .  

8 . 5 . 1 . 4  T h e  Q u a l i t y  A s s u r a n c e  Manager  s h a l l  b e  

r e s p o n s i b l e  € o r  an  i n d e p e n d e n t  q u a l i t y  

a s s u r a n c e  a u d i t  o f  e a c h  d e p a r t m e n t .  
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SECTION 9 PERSONNEL TRAINING A N D  INDOCTRINATION 

9.1 QUALIFIED PERSONNEL 

A l l  p e r s o n n e l  w i t h i n  E A C  p e r f o r m  a c t i v i t i e s  t h a t  w i l l  

a f f e c t  q u a l i t y .  T r a i n i n g  a n d  i n d o c t r i n a t i o n  w i l l  b e  

p e r f o r m e d  on an i n d i v i d u a l  b a s i s  t o  a s s u r e  t h a t  s u i t a b l e  

p r o f i c i e n c y  i s  a c h i e v e d  a n d  m a i n t a i n e d .  

9 . 1 . 1  P e r s o n n e l  p r o c e s s i n g  T L D  b a d g e s ,  p e r f o r m i n g  

a n a l y s e s ,  a n d  c a l i b r a t i o n  f u n c t i o n s  s h a l l  h a v e  

k n o w n  a n d  d o c u m e n t e d  m i n i m u m  q u a l i f i c a t i o n s  o f  

e d u c a t i o n  a n d  r e l a t e d  w o r k  e x p e r i e n c e .  

9.2 RESPONSIBILITY 

A p p r o p r i a t e  t r a i n i n g  s h a l l  b e  t h e  r e s p o n s i b i l i t y  o f  t h e  

s u p e r v i s o r  w i t h  s u p p o r t  by P r o f i t  C e n t e r  M a n a g e r s .  

9 . 2 . 1  T h e  s u p e r v i s o r  s h a l l  d e t e r m i n e  c a p a b i l i t y  a n d  

q u a l i f i c a t i o n  o f  p e r s o n n e l  a n d  s h a l l  a s s i g r  

p e r s o n n e l  t o  p e r f o r m  p r o c e s s e s ,  a n a l y s e s  o r  

c a l i b r a t i o n s  b a s e d  o n  t h e i r  known a b i l i t i e s .  

- - _ -  
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9 . 2 . 2  T h e  s u p e r v i s o r  s h a l l  b e  r e s p o n s i b l e  f o r  

d e t e r m i n i n g  i n i t i a l  c a p a b i l i t i e s  a n d  

q u a l i f i c a t i o n s ,  s h a l l  d o c u m e n t  a n d  r e - e x a m i n e ,  and 

s h a l l  r e c e r t i f y  p e r s o n n e l  p e r i o d i c a l l y .  

D o c u m e n t a t i o n  r e s u l t s  s h a l l  b e  r e t a i n e d  i n  

p e r s o n n e l  f i l e s  f o r  a u d i t  p u r p o s e s .  

9 . 2 . 3  T e c h n i c i a n s  w i l l  b e  i n f o r m e d  o f  t h e  r e q u i r e m e n t s  

o f  1 0  CFR P a r t  2 1 ,  " R e p o r t i n g  o f  D e f e c t s  a n d  Non- 

c o m p l i a n c e " ,  a n d  w i l l  b e  e x p e c t e d  t o  f a m i l i a r i z e  

t h e m s e l v e s  w i t h  t h i s  r e g u l a t i o n .  

9 . 2 . 4  M i l e s t o n e  a c h i e v e m e n t s  o r  u n i q u e  t r a i n i n g  w i l l  b e  

n o t e d  b y  t h e  s u p e r v i s o r  t h r o u g h  e n t r y  t o  a 

t r a i n i n g  f i l e  a n d / o r  t o  t h e  i n d i v i d u a l ' s  p e r s o n n e l  

f i l e .  

9 . 2 . 5  T h r o u g h  b o t h  t h e  m a n a g e m e n t  o r g a n i z a t i o n  a n d  a l s o  

t h r o u g h  t h e  q u a l i t y  a s s u r a n c e  c h a i n  o f  

r e s p o n s i b i l i t y ,  i n d i v i d u a l  c a s e s  o f  p o t e n t i a l  n e e d  

f o r  s u p p o r t i v e  t r a i n i n g  w i l l  b e  r e c o g n i z e d  w i t h  

r e q u i r e m  e n  t s i n  d i v i d u a  1 d e v e 1 o p e d _  b-y t h e 

s u p e r v i s o r s .  
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T h i s  s e c t i o n  e s t a b l i s h e s  t h e  c o n t r o l s  a n d  c a l i b r a t i o n  

p r o c e d u r e s  for a l l  e q u i p m e n t  u s e d  t o  m e a s u r e  r a d i a t i o n ,  

r a d i o a c t i v e  m a t e r i a l s ,  o r  t o x i c  m a t e r i a l s .  E q u i p m e n t  

s h a l l  be  r o u t i n e l y  c a l i b r a t e d  a t  i n t e r v a l s  a p p r o p r i a t e  

t o  t h e  m e a s u r e m e n t  b e i n g  p e r f o r m e d .  

1 0 . 1 . 1  A l l  e q u i p m e n t ,  b o t h  m e c h a n i c a l  a n d  e l e c t r o n i c ,  

s h a l l  b e  i n s p e c t e d f c a l i b r a t e d  a t  e s t a b l i s h e d  

i n t e r v a l s  a g a i n s t  c e r t i f i e d  s t a n d a r d s  w h i c h  h a v e  

k n o w n ,  v a l i d  , r e l a t i o n s h i p s  t o  n a t i o n a l  

s t a n d a r d s .  

1 0 . 1 . 2  T h e  e q u i p m e n t  t h a t  i s  u s e d  t o  d e t e r m i n e  t h e  

q u a l i t y  c h a r a c t e r i s t i c s  a n d  a c c u r a c y  o f  

i n s t r u m e n t s  s h a l l  b e  c h e c k e d  a n d  v e r i f i e d  e i t h e r  

i n t e r n a l l y  ( d e p e n d e n t  u p o n  c a p a b i l i t y )  o r  o n l y  

by q u a l i f i e d  c a l i b r a t i o n  f a c i l i t i e s .  

1 0 . 1 . 3  F r e q u e n c y  o f  i n s p e c t i o n f c a l i b r a t i o n  s h a l l  b e  

b a s e d  u p o n  how o f t e n  t h e  e q u i p m e n t  o r  i n s t r u m e n t  

i s  u s e d ,  i t s  i n h e r e n t  s t a b i l i t y ,  a n d  t h e  t y p e  o f  
- - - . _  . .- 
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w e a r  o r  c o n d i t i o n  o f  u s a g e  t h e  e q u i p m e n t  o r  

i n s t r u m e n t  i s  s u b j e c t e d .  

1 0 . 2  RESPONSIBILITY 

T e s t i n g  a n d  c a l i b r a t i o n  o f  e q u i p m e n t  a n d  i n s t r u m e n t s  

s h a l l  b e  p e r f o r m e d  b y  q u a l i f i e d  t e c h n i c i a n s  u n d e r  t h e  

d i r e c t i o n  o f  t h e  s u p e r v i s o r  o r  P r o f i t  C e n t e r  M a n a g e r ,  

a n d  p e r f o r m e d  u n d e r  s u i t a b l e  e n v i r o n m e n t a l  c o n d i t i o n s .  

10.3 PROCEDURES 

A l l  t e s t s  a n d  c a l i b r a t i o n s  s h a l l  b e  p e r f o r m e d  i n  

a c c o r d a n c e  w i t h  w r i t t e n  p r o c e d u r e s  w h i c h  c o n t z i n  

p r o v i s i o n s  f o r  a s s u m i n g  t h a t  a l l  p r e r e q u i s i t e s  f o r  t h e  

g i v e n  t e s t  h a v e  b e e n  m e t  i n c l u d i n g  t h e  a p p r o p r i a t e  

e q u i p m e n t  t o  b e  u s e d .  

10.4 CERTIFICATION A N D  CERTIFICATE OF C A L I B R A T I O N  

1 0 . 4 . 1  N a t i o n a l  B u r e a u  o f  S t a n d a r d s  ( N B S )  

T o  t h e  e x t e n t  p o s s i b l e ,  c a l i b r a . t i o n  s h a l l  b e  

t r a c e a b l e  t o  t h e  N a t i o n a l  B u r e a u  o f  S t a n d a r d s .  

R e c o r d s  o f  t r a c e a b i l i t y  t o  N B S  s h a l l  b e  

m a i n t a i n e d  a l o n g  w i t h  r e c o r d s  o f  r o u t i n e  

c a l i b r a t i o n s  o f  e a c h  i n s t r u m e n t  o r  m e a s u r e m e n t  
- 
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s y s t e m .  W h e r e  n o  N B S  t r a c e a b i l i t y  e x i s t s ,  t h e  

b a s i s  u s e d  f o r  c a l i b r a t i o n  s h a l l  b e  d o c u m e n t e d .  

10.4.2 

1 0 . 4 . 2 . 1  

1 0 . 4 . 2 . 2  

.. 

REV 5 / 8 5  

R a d i o a c t i v e  S o u r c e  C a l i b r a t i o n  

R a d i o a c t i v e  s o u r c e s  r e q u i r i n g -  p e r i o d i c  

c a l i b r a t i o n  s h a l l  b e  c o n t r o l l e d  a n d  c a l i b r a t e d  

o n  a p r e s e t  s c h e d u l e .  T h e  g a m m a  c a l i b r a t i o n  

s o u r c e s  s h a l l  b e  c h e c k e d  a t  o n e - y e a r  i n t e r v a l s .  

N e w  c a l i b r a t i o n  c h a r t s  w i l l  b e  p r e p a r e d  w h e n  

t h e r e  i s  m e a s u r a b l e  c h a n g e  i n  c a l i b r a t i o n  e f f e c t  

o n  i n s t r u m e n t s  o r  d o s i m e t e r s  t o  b e  c a l i b r a t e d .  

Gamma s o u r c e  c a l i b r a t i o n  s h a l l  b e  

m e a s u r e d  b y  a n  i n s t r u m e n t  w h i c h  h a s  

b e e n  c a l i b r a t e d  a t  p r e s e t  i n t e r v a l s  by 

t h e  N a t i o n a l  B u r e a u  o f  S t a n d a r d s .  

A l p h a l b e t a  s o u r c e s  s h a l l  b e  c h e c k e d  

p e r i o d i c a l l y  t o  i n s u r e  s t a b i l i t y .  I f  

a s o u r c e  i s  d a m a g e d ,  t h e n  a 

r e c a l i b r a t i o n  w i l l  b e  r e q u e s t e d  t o  

c e r t i f y  a c t i v i t y .  
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10.5 C A L I B R A T I O N  R E C O R D S  

T h e  c a l i b r a t i o n  d a t a  f o r  c o u n t i n g  i n s t r u m e n t s  w i l l  b e  

r e c o r d e d  o n  t h e  i n s t r u m e n t  l o g  b o o k ,  o r  o n  d a t a  w o r k  

s h e e t s  i f  t h e  c a l i b r a t i o n s  a r e  p e r f o r m e d  a t  m o r e  f r e q u e n t  

i n t e r v a l s .  F i e l d l p o r t a b l e  s u r v e y  i n s t r u m e n t s  w i l l  b e  

i d e n t i f i e d  w i t h  i n d i v i d u a l  c a l i b r a t i o n ,  l a b e l s .  I f  a n  

i n s t r u m e n t  i s  d e t e r m i n e d  t o  b e  o u t  o f  t o l e r a n c e ,  i t  w i l l  

b e  s e g r e g a t e d  o r  o t h e r w i s e  c l e a r l y  t a g g e d .  

REV 5/85 317 
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SECTION 11 

11.1 POLICY 

D O C U M E N T  C H A N G E  CONTROL 

A s  t h e  p r i m a r y  m e t h o d  o f  c o m m u n i c a t i o n  b e t w e e n  a l l  ; 

E A C  f a c i l i t i e s ,  d o c u m e n t s  t h a t  i n f o r m  o r  d i r e c t  

a c t i v i t i e s  a f f e c t i n g  p u r c h a s i n g ,  s a m p l e  a n a l y s e s ,  T L D  

b a d g e  p r o c e s s i n g ,  i n s t r u m e n t  c a l i b r a t i o n  a n d  t e s t i n g  

s h a l l  b e  c o n t r o l l e d  b y  t h e  Q u a l i t y  A s s u r a n c e  M a n u a l ,  

s t a n d a r d  o p e r a t i n g  p r o c e d u r e s  m a n u a l s ,  o t h e r  d o c u m e n t e d  

p r o c e d u r e s  a n d  b y  i n t e r o f f  i c e  m e m o r a n d u m s .  

I 

11.2 RESPONSIBILITY 

T h e  Q u a l i t y  A s s u r a n c e  M a n a g e r  s h a l l  b e  p r i m a r i l y  

r e s p o n s i b i l e  f o r  t h e  c o n t r o l  o f  t h e  Q u a l i t y  A s s u r a n c e  

M a n u a l .  

1 1 . 2 . 1  T h e  Q.A. M a n a g e r  w i l l  n o t i f y  a l l  h o l d e r s  o f  Q.A. 

M a n u a l s  o f  c h a n g e s  t o  t h e  M a n u a l  by d i s t r i b u t i n g  

a d o c u m e n t  c h a n g e  n o t i c e .  

1 1 . 2 . 2  R e v i s i o n s  o r  c h a n g e s  t o  t h e  s t a n d a r d  o p e r a t i n g  

p r o c e d u r e s  s h a l l  b e  t h e  r e s p o n s i b i l i t y  o f  e a c h  

C o s t  C e n t e r  E l a n a g e r .  
. -  . 

1 1 . 2 . 3  T h e  Q.A. M a n a g e r  s h a l l  b e  a d v i s e d  o f  a n y  c h a n g e s  
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i n  p r o c e d u r e s  r e q u i r e d  t o  s a t i s f y -  s p e c i f i c a t i o n s  

o f  t h e  c l i e n t .  
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12.1 POLICY 

Work s h e e t s ,  t e s t  a n d  c a l i b r a t i o n  d a t a ,  a n d  o t h e r  

d o c u m e n t s  t h a t  p r o v i d e  o b j e c t i v e  e v i d e n c e  of  t h e  q u a l i t y  

o f  w o r k  s h a l l  b e  g a t h e r e d ,  r e v i e w e d ,  a n d  s t o r e d  u n d e r  

t h e  d i r e c t i o n  o f  t h e  Q.C. R e p r e s e n t a t i v e  o r  d e s i g n a t e d  

r e p r e s e n t a t i v e  a t  e a c h  d e p a r t m e n t .  T h e s e  r e c o r d s  s h a l l  

b e  p e r i o d i c a l l y  r e v i e w e d  a p p r o p r i a t e  t o  t h e  w o r k  b e i n g  

p e r f o r m e d .  R e c o r d s  s h a l l  b e  m a i n t a i n e d  t o  p r o v i d e  

h i s t o r i c a l  r e v i e w  o f  a n y  a n o m a l i e s  t h a t  a r e  e n c o u n t e r e d .  

R e c o r d s  s h a l l  b e  i d e n t i f i e d  s o  a s  t o  b e  r e t r i e v a b l e  a t  a 

l a t e r  d a t e .  

12.2 RESPONSIBILITY 

P r i m a r y  r e s p o n s i b i l i t y  f o r  t h e  c o n t r o l ,  c o m p l e t e n e s s  a n d  

r e l i a b i l i t y  of q u a l i t y  a s s u r a n c e  d a t a ,  w o r k  s h e e t s  a n d  

d o c u m e n t s  s h a l l  b e  v e s t e d  i n  t h e  Q . C .  R e p r e s e n t a t i v e s .  

S e c o n d a r y  r e s p o n s i b i l i t y  s h a l l  b e  v e s t e d  w i t h  a l l  E A C  

p e r s o n n e l  h a n d l i n g ,  p r o c e s s i n g ,  a n a l y z i n g ,  c a l i b r a t i n g ,  

e t c . ,  m a t e r i a l s  o r  s e r v i c e s ,  f o r  w h i c h  c o n t r o l l i n g  

d o c u m e n t a t i o n  i s  a n  a s s o c i a t e d  p a r t  o f  t h e  w o r k  b e i n g  

p e r f o r m e d .  
. -  _ _  - 
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I 12.3 R E C O R D S  

Q u a l i t y  a s s u r a n c e  r e c o r d s  a n d  w o r k  s h e e t s  a s  w e l l  a s  

o t h e r  d o c u m e n t s  v e r i f y i n g  q u a l i t y  w i l l  b e  p r o p e r l y  

s t o r e d  a n d  m a d e  a v a i l a b l e  t o  t h e  c u s t o m e r  u p o n  r e q u e s t  

f r o m  t h e  c u s t o m e r  a n d / o r  r e s p o n s i b l e  g o v e r n m e n t a l  a g e n c y  

r e p r e s e n t a t i v e .  

1 2 . 3 . 1  A l l  r e q u i r e d  r e c o r d s  s h a l l  b e  l e g i b l e  a n d  o f  a 

q u a l i t y  t h a t  c a n  b e  c o p i e d .  

1 2 . 3 . 2  C o r r e s p o n d e n c e  f r o m  c l i e n t s  may b e  a v a i l a b l e  f o r  

I i n s p e c t i o n  a t  t h e  d i s c r e t i o n  o f  E A C  a n d  

a u t h o r i z a t i o n  f r o m  t h e  o r i g i n a t i n g  o r g a n i z a t i o n .  

1 2 . 3 . 3  Q u a l i t y  c o n t r o l  r e c o r ' d s  s h a l l  b e  i d e n t i f i e d  a n d  

c o n t r o l l e d  b y  j o b  n u m b e r ,  c u s t o m e r  

i d e n t i f i c a t i o n  a n d / o r  w o r k  o r d e r  n u m b e r  w h i c h  

s h a l l  b e  a s s i g n e d  a t  t h e  t i m e  t h e  w o r k  i s  

i n i t i a t e d .  

1 2 . 3 . 4  W o r k  s h e e t s  w i l l  i d e n t i f y  t h e  t e c h n i c i a n ,  

h i s f h e r  i n i t i a l s ,  r e s u l t s ,  c a l i b r a t i o n  d a t a ,  

- I  d c c e p t a b i - l i t y  a n d - - d a t e .  
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12.4 STORAGE RECORDS 
! 

A l l  q u a l i t y  a s s u r a n c e  r e c o r d s  s h a l l  b e  f i r m l y  a t t a c h e d  , 

i n  b i n d e r s ,  p l a c e d  i n  f o l d e r s  o r  e n v e l o p e s  a n d ,  i f  

a p p l i c a b l e ,  c r o s s  r e f e r e n c e d  b y  c u s t o m e r  a n d  s t o r e d  i n  

f i l e  c a b i n e t s .  
I 

i 
1 2 . 4 . 1  A n a l y t i c a l  r e c o r d s  w i l l  b e  r e t a i n e d  f o r  a 

m i n i m u m  o f  t w o  y e a r s  a f t e r  r e s u l t s  a r e  r e p o r t e d  
I 

j I 
I 0 t o  t h e  c u s t o m e r .  
I 

! 

1 2 . 4 . 2  S p e c i f i c  a r r a n g e m e n t s  s h a l l  b e  m a d e  b y  t h e  ! I 
I 
I c u s t o m e r  f o r  l o n g e r  r e t e n t i o n  o f  r e c o r d s .  

t 

1 2 . 4 . 3  C e r t a i n  p e r s o n n e l  d o s i m e t r y  r e c o r d s  w i l l  b e  I I 

r e t a i n e d  i n d e f i n i t e l y .  I 

I 
1 2 . 4 . 4  T h e  Q.C. R e p r e s e n t a t i v e  o r  P r o f i t  C e n t e r  M a n a g e r  a 

1 

s h a l l  b e  r e s p o n s i b l e  f o r  g o v e r n i n g  a c c e s s  t o  a n d  

c o n t r o l  o f  t h e s e  f i l e s .  
I 

1 2 . 4 . 5  S o m e  r e c o r d s  w i l l  b e  - m o v e d  a n d  m a i n t a i n e d  i n  a 
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SECTION 1 3  CORRECT I V E  A CT I O N  

13.1 POLICY 

In o r d e r  t o  m a i n t a i n  a n d  a s s , u r e  a c c e p t a b l e  q u a l i t y  

l e v e l s  f o r  s e r v i c e s  p r o v i d e d  by EAC,  a f e e d - b a c k  s y s t e m  

s h a l l  b e  e s t a b l i s h e d  t o  a s s u r e  t h a t  c o n d i t i o n s  a d v e r s e  

t o  q u a l i t y  s h a l l  b e  p r o m p t l y  i d e n t i f i e d  a n d  c o r r e c t e d .  

C o r r e c t i v e  a c t i o n s  s h a l l  b e  d e t e r m i n e d  a n d  i n i t i a t e d  a s  

i n d i c a t e d  b e l o v .  

13.2 RESPONSIBILITY 

T h e  s u p e r v i s o r ,  o t h e r  p r o f e s s i o n a l s ,  a n d  t e c h n i c i a n s  

s h a l l  b e  r e s p o n s i b l e  f o r  c o m m u n i c a t i n g  a n y  e v i d e n c e  o f  

u n a c c e p t a b l e  q u a l i t y  p e r f o r m a n c e  t o  h i s  s u p e r v i s o r  

a n d / o r  P r o f  i t  C e n t e r  M a n a g e r .  

1 3 . 2 . 1  T h e  Q . C .  R e p r e s e n t a t i v e  a n d / o r  P r o f i t  C e n t e r  

M a n a g e r  s h a l l  b e  r e s p o n s i b l e  f o r  i n v e s t i g a t i n g  

c o n d i t i o n s  a d v e r s e  t o  q u a l i t y ,  d e t e r m i n i n g  t h e  

a s s i g n a b l e  c a u s e s  a n d  r e c o m m e n d i n g  t h e  a c t i o n s  

n e c e s s a r y  f o r  t h e i r  c o r r e c t i o n .  - - 
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1 3  .2.2 

13 .2 .3  

1 3 . 2 . 4  

. .  .- 
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The Q.A. Manage r  and  P r o f i t  C e n t e r  Manager  s h a l l  

i n v e s t i g a t e  a n d  p r o v i d e  p e r t i n e n t  i n f o r m a t i o n  

r e g a r d i n g  c a u s e  o f  t h e  a d v e r s e  c o n d i t i o n s .  

T h e  Q.A. M a n a g e r  s h a l l  r e v i e v  t h e  i n f o r m a t i o n  

a n d  a c t u a l  c o n d i t i o n s ,  a s s i g n  c a u s e  t h e n  

d e t e r m i n e  t h e  s p e c i f i c  c o r r e c t i v e  a c t i o n  

n e c e s s a r y  t o  p r e c l u d e  r e c u r r e n c e  o f  t h e  a d v e r s e  

q u a l i t y  c o n d i t i o n .  

T h e  Q.A. M a n a g e r  s h a l l  r e v i e w  r o u t i n e  q u a l i t y  

c o n t r o l  r e p o r t s  f o r  e v i d e n c e  o f  u n a c c e p t a b l e  

q u a l i t y .  
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SECTION 1 4  AUDITS 

14.1 POLICY 

E b e r l i n e  A n a l y t i c a l  C o r p o r a t i o n  h a s  e s t a b l i s h e d  a 

c o m p i e h e n s i v e  s y s t e m  o f  p l a n n e d  a n d  d o c u m e n t e d  a u d i t s  t o  

v e r i f y  c o m p l i a n c e  v i t h  a l l  a s p e c t s  o f  t h e  q u a l i t y  

a s s u r a n c e  p r o g r a m .  

14.1.1 E x t e r n a l  A u d i t s  

T h e  c l i e n t  i s  f r e q u e n t l y  r e s p o n s i b l e  f o r  

a u d i t i n g  EAC’S p e r f o r m a n c e  i n  s a t i s f a c t i o n  o f  

r e g u l a t o r y  r e q u i r e m e n t s .  T h e  e x a c t  n a t u r e  o f  

t h i s  r e s p o n s i b i l i t y  i s  i n  r e l a t i o n  t o  t h e  n a t u r e  

o f  t h e  r e g u l a t o r y  o r  l i c e n s i n g  r e q u i r e m e n t s ,  t h e  

s i g n i f i c a n c e  o f  t h e  s e r v i c e s ,  a n d  t h e  t e c h n i c a l  

e x p e r t i s e  a v a i l a b l e  o r  i n h e r e n t  w i t h i n  t h e  

c l i e n t ‘ s  o r g a n i z a t i o n .  T h e  n e e d  f o r  a n d  

f r e q u e n c y  o f  c l i e n t  a u d i t s  i s  d e p e n d e n t  upon t h e  

a b o v e  f a c t o r s .  A c l i e n t  m a y  a u t h o r i z e  t h e  

r e g u l a t o r y  a u t h o r i t y  t o  p e r f o r m  a n  a u d i t  on  h i s  

b e h a l f .  
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14.1.2 I n t e r n a l  A u d i t s  

E b e r l i n e  A n a l y t i c a l  C o r p o r a t i o n  s h a l l  a u d i t  i t s  

o w n  d e p a r t m e n t  t o  v e r i f y  c o m p l i a n c e  w i t h  

e s t a b l i s h e d  p r o c e d u r e s  a n d  r e q u i r e m e n t s  s e t  

f o r t h  i n  t h e  Q u a l i t y  A s s u r a n c e  M a n u a l .  A u d i t  

f r e q u e n c y  w i l l  b e  b a s e d  u p o n  p e r f o r m a n c e  

i n d i c a t o r s  b u t  w i l l  b e  a t  l e a s t  o n c e  e v e r y  t w o  

y e a r s .  Use o f  a c h e c k  l i s t  w i l l  i n s u r e  i t e m s  i n  

c o m p l i a n c e  a r e  n o t e d  a s  w e l l  a s  a n y  r e q u i r e m e n t s  

f o r  i m p r o v e m e n t  ( s ee  A u d i t  R e p o r t  F o r m s ) .  

14.2 RESPONSIBILITY 

T h e s e  a u d i t s  s h a l l  b e  p e r f o r m e d  b y  t h e  Q.A. M a n a g e r  w i t h  

a s s i s t a n c e  f r o m  t h e  Q . C .  R e p r e s e n t a t i v e  a n d  P r o f i t  

C e n t e r  M a n a g e r .  

1 4 . 2 . 1  T h e  Q . A .  M a n a g e r  s h a l l  b e  r e s p o n s i b l e  f o r  

a s s u r i n g  t h a t  p r o p e r  a u d i t s  a r e  p e r f o r m e d  b y  

k n o w l e d g e a b l e  p r o f e s s i o n a l  m e m b e r s  o f  t h e  E A C  

s t a f f .  

1 4 . 2 . 2  T h e  Q.A. M a n a g e r  s h a l l  h a v e  t e c h n i c a l  e x p e r t i s e  

i n  t h e  f u n c t i o n s  a u d i t e d  a s  w e l l  a s  e x p e r i e n c e  

- a n d  t r a i n - i n g  i n  t h e  c o n d u c t  o f  t h e s - e  a u d i t s :  
- 
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1 4 . 2 . 3  T h e  Q.C .  R e p r e s e n t a t i v e  s h a l l  n o t  b e  d i r e c t l y  

r e s p o n s i b l e  f o r  t h e  f u n c t i o n s  i n  t h e  a r e a s  b e i n g  

a u d i t e d .  

14.3 D O  CUMENTAT I O N  

A u d i t  r e s u l t s  a l o n g  w i t h  r e c o m m e n d a t i o n s  f o r  c o r r e c t i v e  

a c t i o n  s h a l l  b e  d o c u m e n t a t e d  b y  t h e  O.A. M a n a g e r  on  t h e  

A u d i t  R e p o r t  Forms. 

1 4 . 3 . 1  

1 4 . 3 . 2  

1 4 . 3 . 3  

- . .  -. 

REV 5 /85  

T h e  P r e s i d e n t  o f  E A C  s h a l l  b e  p r o v i d e d  w i t h  a 

c o p y  o f  t h e  a u d i t  r e p o r t  p r e p a r e d  b y  t h e  Q.A. 

M a n a g e r .  

T h e  a u d i t  r e s u l t s  s h a l l  b e  r e v i e w e d  b y  t h e  

P r o f i t  C e n t e r  M a n a g e r  a n d  O . C .  R e p r e s e n t a t i v e  

h a v i n g  r e s p o n s i b i l i t y  i n  t h e  a r e a  a u d i t e d .  

R e s p o n s i b l e  s u p e r v i s o r s  i o  t h e s e  a r e a s  s h a l l  

t a k e  n e c e s ' s a r y  a c t i o n  t o  c o r r e c t  t h e  

d e f i c i e n c i e s  r e v e a l e d  by t h e  a u d i t .  
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14.4 DEFICIENT AREAS 

D e f i c i e n c i e s  s h a l l  b e  c o r r e c t e d  by t h e  p e r s o n  d e s i g n a t e d  

i n  t h e  a u d i t  r e p o r t  a s  r e s p o n s i b l e  f o r  t h e  c o r r e c t i v e  

a c t i o n .  

1 4 . 4 . 1  The  Q.A. Manage r  s h a l l  u s e  v a r i o u s  t e c h n i q u e s  t o  

v e r i f y  t h a t  c o r r e c t i v e  a c t i o n  h a s  b e e n  

a c c o m p l i s h e d  i n c l u d i n g  r e v i e w  o f  p r o c e d u r e s ,  

r e v i e w  o f  Q.C. r e s u l t s ,  a n d / o r  r e c e i p t  o f  a n  

i n t e r o f f i c e  m e m o r a n d u m  f r o m  t h e  Q . C .  

R e p r e s e n t a t i v e  o r  P r o f i t  C e n t e r  M a n a g e r  

i n d i c a t i n g  w h a t  h a s  b e e n  d o n e  t o  c o r r e c t  t h e  

d e f i c i e n c y .  

1 4 . 4 . 2  T h e  Q.A.  M a n a g e r  s h a l l  v e r i f y  d u r i n g  t h e  n e x t  

a u d i t  t h a t  c o r r e c t  i o n s  h a v e  been  a c c o m p l i s h e d .  

14.5 FREQUENCY OF A U D I T S  

A u d i t s  s h a l l  b e  c o n d u c t e d  e v e r y  t w o  y e a r s .  I t  i s  

d e s i r a b l e  t o  c o n d u c t  a u d i t s  when  o n e  o r  m o r e  o f  t h e  

f o l l o w i n g  c o n d i t i o n s  e x i s t s :  

.. . . . . . .. . . . .  . .  . .  
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1 4 . 5 . 1  When s i g n i f i c a n t  c h a n g e s  s h a l l  b e  m a d e  i n  

f u n c t i o n a l  a r e a s  o f  t h e  q u a l i t y  a s s u r a n c e  

p r o g r a m ,  i n c l u d i n g  s i g n i f i c a n t  r e o r g a n i z a t i o n  

and p r o c e d u r e  r e v i s i o n s .  

I 
I 

r 
1 

i 
I 

I 
I 

1 4 . 5 . 2  When s y s t e m a t i c ,  i n d e p e n d e n t  a s s e s s m e n t  o f  , 
! 
I 

p r o g r a m  e f f e c t i v e n e s s  s h a l l  b e  c o n s i d e r e d  

n e c e s s a r y .  I 

I 

1 4 . 5 . 3  When i t  s h a l l  b e  c o n s i d e r e d  n e c e s s a r y  t o  v e r i f y  I 

I 

I 

I 

i m p l e m e n t a t i o n  o f  r e q u i r e d  c o r r e c t i v e  a c t i o n s .  
i 
i 
I 

I 

i 
I 
I 
I 

I 
j 
I 

i 

t 
I 
1 

I 

I 

- 
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COMMUNITY INFORMATION PLAN 

8.1 OVERVIEW 

8.1.1 Backsround 

This community information plan describes a two-way communi- 
cation program that will be an integral part of the Waste Storage 
Area characterization study and analysis of remedial alterna- 
tives. To identify community concerns and desired oppor- 
tunities for public involvement in this study, discussions were 
held with citizens and local officials living near the FMPC in 
April, 1986. During these discussions, community members identi- 
fied two major information and involvement needs: first, ac- 
curate, understandable, and timely information concerning the 
study: and second, frequent opportunities to interact with study 
investigators. To meet these needs, an information and involve- 
ment program will be implemented, as detailed in this plan. The 
program's objectives to fulfill these objectives are described 0 below. 

8.1.2 Prosram Obi ectives 

The objectives for an information' program during the site 
characterization study and analysis of remedial alternatives are: 

0 To provide the community with accurate, understandable, 
timely information. 

0 To give community members opportunities to review data 
and analyses and to consider their viewpoints in our 
planning. 

0 To develop good working relationships with community 
members. 

It is anticipated that the plan may change to reflect changing 
communication needs. For example, as the study proceeds, communi- 
ty members may ask to hold more or fewer meetings than are 
specified in the plan. Community members will be consulted on a 
regular basis to determine whether the approaches specified in 
the plan are effective or require modification. 

- 8.1.3 - Plan Orsanization 0 .  - 

The community information plan contains four additional sections 0 and two appendices: 
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0 

0 

0 

0 

0 

0 

Section 8.2 describes briefly the two-phased study that 
will be performed. This section, along with the scope 
of work in-Appendix A, should enhance the community's 
understanding of the waste characterization effort and 
the evaluation of remedial alternatives. 

Section 8.3 presents a summary of community concerns 
that will be addressed in the community information 
program. 

Section 8.4 describes information activities that will 
be a key part of the community information program. 
These activities are not necessarily related to study 
milestones. 

Section 8.5 lists community information activities 
targeted to specific study milestones. 

Appendix A contains a copy of the study scope of work. 

Appendix B contains a list of managers with major 
responsibilities for the study. The name, telephone 
number, and address of the community liaison for this 
study are also listed here. 

8.2 INVESTIGATION AND STUDY 

The community information program defined by this plan supports 
an investigation of the FMPC waste storage area and potentially 
affected areas within site boundaries and an evaluation of 
remedial alternatives. 

A two-phased study will be performed beginning in the spring of 
1986: first, a characterization of the waste storage facilities 
and their actual or potential impacts on health and the environ- 
ment; and second, an identification and analysis of remedial 
action alternatives, including recommendations on the final 
disposition of the waste in the Waste Storage Area. The investi- 
gation and study are scheduled for completion in the winter of 
1987. Phase I consists of: 

0 Evaluating the current situation within site boundaries, 
including preparing a summary of actual and potential 
on-site and off-site health and environmental effects, 
preparing a history of previous response actions, establish- 
ing a grid system, and preparing a site map. 

0 Preparing comprehensive workplans for the site charac- 
- terization, including a sampling plan, a h-ealth physics and - 

8-2 334 



359 

occupational safety and health plan, a quality assurance and 
quality control plan, and a data management plan. The 

0 community information plan will also be a component of the 
comprehensive workplan. 

0 Conducting all investigations necessary to characterize the 
site and its actual or potential hazard to public health and 
the environment, and preparing a thorough analysis and 
summary of these investigations and their results. 

In Phase I1 of the study, remedial alternatives for the FMPC 
waste storage area will be developed and evaluated. Remedial 
response objectives, identification of feasible remedial technol- 
ogies and alternatives, and screening those alternatives against 
environmental protection, environmental effects, and technical 
feasibility factors will be carried out. Finally, for those 
alternatives that pass initial screening, alternatives will be 
subjected to a thorough technical, environmental, public health, 
institutional, and cost analysis, ranking of alternatives on the 
basis of this analysis, and selection of a preferred remedial 
alternative for the Department of Energy's consideration. 

As described in the next section of this plan, citizens living 
near the FMPC and local officials are concerned about the data 
that will emerge from the investigation, and are interested in 
the analysis and selection of a remedial alternative. Because 
the community has expressed a strong desire for information and 
frequent interaction with study investigators, community members 
may have detailed questions about the scope of work (see copy in 
Appendix A). As described in Sections 8.4 and 8.5 of this plan, 
a number of activities will be undertaken a number of activities 
to ensure that community members understand the scope of work, 
are informed about study progress, and have an opportunity to 
review data and analyses. 

0 

8 . 3  CITIZEN INFORMATION AND INVOLVEMENT NEEDS 

In April 1986, discussions were held with community members to 
identify major concerns about the site characterization study and 
the analysis of remedial alternatives. In general, community 
members suggested that an information program for the study 
should contain the following elements. 
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Accurate, timely communications. 
Ease of access to information. 
Technical information and data. 
Improved relationship with plant management. 
Direct interactions with Westinghouse technical experts 
and WESTON investigators. 

8.4 THE GENERAL PROGRAM 

This section describes information and involvement activities 
that will be conducted during the site characterization study and 
the analysis of remedial alternatives. In general, these commu- 
nication activities are applicable to both phases of the study 
and are not necessarily related to study milestones. This section 
will explain how these activities address the community informa- 
tion needs discussed in the preceding section. 

8.4.1 Studv Liaison 

Community members have stated that they do not know whom to 
contact with specific questions related to the FMPC. To address 
this problem, Harry Horner has been designated by Westinghouse as 
the study liaison to the community. Mr Horner will be available 
to answer public officials' and citizens' questions on a day- 
to-day basis. In addition, Mr. Horner may set up meetings 
between community members and other study investigators, and 
assist community members in identifying information or reports 
that will be useful in their examination of study data or con- 
clusions. Mr. Horner may be reached at (513) 738-6750, P.O. Box 
398704, Cincinnati, OH 45239. 

a 

8.4.2 Readins Areas 

Community members have asked to have an off-site readina area 
maintained and to be provided with circulating copies of geports 
in both the off-site reading area and in the FMPCls reading room. 

Duplicate copies of study reports, fact sheets, news releases and 
briefings related to the study, as well as other relevant infor- 
mation related to the FMPC will be placed in the FMPC reading 
room. An'index of items in the reading room will be updated 
monthly. Community members may sign out circulating copies for a 
seven day period. In addition, duplicate copies of these same 
items will be placed in the Lane Library in Hamilton. 
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The reading areas were ready for public use on June 1, 1986. The 
readiness of these areas was announced in the Hamilton Journal, 
the Cincinnati Post, and the Cincinnati Enquirer. 

8 . 4 . 3  Reaular Meetinas 

Community members have stressed that they want ease of access to 
information, regular opportunities to discuss study progress with 
the study investigators and clear explanations of technical data 
and study results. Community members have also requested 
productive meetings that encourage the provision of information 
and two-way discussion without generating negative publicity. To 
help address these needs, study investigators will meet with a 
small group of interested citizens and public officials concerns 
within the Fernald community three times a year to discuss study 
progress in detail, to answer questions, and to elicit community 
viewpoints. Meeting participants will primarily be technical 
experts and those responsible for carrying out the study 
investigation and analysis. 

It is believed that meetings with community members who want to 
participate may be more productive than infrequent large 
meetings. (Please note in Table 8.1 that a large public meeting 
will be held, however, to review the recommended remedial 
alternative.) This activity will be to meet with the local 
interested public to discuss their questions, and information 
requests from the media. Advance notification of meetings and 
the meeting subject will be given so that interested community 
members may attend and participate. 

0 

Local elected officials and school board officials will be 
invited to evening seminars to review and discuss the WESTON 
activities and results. These meetings will be held at least 
three times a calendar year. 

The community will have access to a Speaker's Bureau to talk to 
any small group meeting. The speakers will be kept current on 
the WESTON activities so they can address the questions. 

At this time, it is believed that three meetings per year may be 
the most effective because it gives community representatives 
sufficient time to study reports and to prepare for the next 
meeting. Meetings can be held more or less frequently if 
community members believe a different schedule is more 
appropriate, or that it is important to schedule a meeting to 
support a study milestone (as described in Section 8.5 of this 
plan. Furthermore, community members need not wait two months to 

- _ _  . _  _ _  . - 
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get questions answered or to provide comments on study progress 
or results. The community liaison will be available on a daily 
basis to answer community members' questions and to transmit 
their comments to study managers. 

8.4.4 Quarterly Newsletter 

To provide another mechanism for improving access to timely 
information about the study, a quarterly newspaper will be 
distributed. The newsletter will be a substantive report of study 
progress, data gathered and analyzed, problems encountered, and 
next steps. 

The newsletter will be placed in the FMPC reading room and in the 
Lane Library in Hamilton. It will be sent to community and 
environmental organizations, local, state, and federal officials, 
the media, real estate firms, and individuals or groups who sign 
up for its distribution. 

8.4.5 Meetinas With Local Officials 

Information on study progress will be provided to local officials 
prior to township or county meetings. For example, prior to the 
monthly meeting of township trustees, study actions taken since 
the last meeting will be identified, any study findings summa- 
rized, and activities scheduled for the next month outlined. 

0 
8.4.6 Media Briefinas 

As study milestones occur, study investigators will hold detailed 
briefings for media representatives. The media will also be 
encouraged to provide features and updates on study progress and 
supplied with information that will be useful for preparing those 
reports. 

8.4.7 Other Communication Activities 

Ways will be continually looked for to explain study progress, 
findings, data, and next steps. A site tour program will be 
implemented to point out where and how Weston is working at the 
facility. A speakers bureau program will also be established 
that can support the information needs of schools, community 
groups, environmental organizations, and local businesses. 
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8.5.0 Study Milestones and Communication Activities 

The previous section described general approach to providing 
information and to eliciting community viewpoints about the site 
characterization study and analysis of remedial alternatives. 
Table 8.1 defines the two-way communication program that has been 
planned for each stage of the study. 
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Appendix "A" 

STATEMENT OF WORK 

INTRODUCTION 

NLO, Inc., hereafter referred to as the contractor, operating under its 
prime Contract No. DE-AC05-760R01156 with the United States Department 
of Energy (DOE), coordinates activities , including waste management ac- 
tivities, at the Feed Materials Production Center (FMPC) , Fernald, Ohio. 
NLO is administratively responsible to the Oak Ridge Operations Office 
of the DOE. Waste Management activities are funded and directed by the 
DOE Office o f  Defense Waste and By-product Management. 

. 

As part of the comprehensive waste managenent/environmental program for 
the FMPC, specific remedial a1 ternatives are being developed and evaluated 
for the final disposition of low-level radioactive waste inventory cur- 
rently stored at the site. The alternatives currently identified include 
in-site stabilization, retrieval/reprocessing and off-site disposal. 
This subcontract is being issued to conduct a Remedial Investigation of 
the FEPC waste storage facilities and a Feasibility Study examining the 
various remedial alternatives. -For purposes of this Request for Pro- 
posals the term FMPC waste storage facilities shall refer to six storage 
pits, three concrete silos and adjoining area. Activities associated 
with the Remedial Investigation will include, but are not limited to, 
assessment of existing data and reports, development of a detailed work 
plan, performance of field investigations, data interpretation and anal- 
ysis and final reporting. Work i t e m  associated with the Feasibility 
Study include: development of remedial alternatives, initial screening 
of alternatives, and detailed analysis of options, ranking of alterna- 
tives and final reporting. 

The services of a qualified engineering-consulting firm to conduct the 
Remedial Investigation and Feasibility Study, including all necessary 
and requi red sampl i ng , measurement and analyti cal services , equi pment 
and facilities, field and office personnel and necessary support facili- 
ties is being sought through this Request- for Proposals. 
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OBJECTIVES 

The purpose of the proposed subcontract will be to perform a Remedial Investi- 
gation/Feasibility Study for the FMPC waste storage area which consists of the 
following tasks: 

4)  

5) 

-..-. . 

Review existing data, records, reForts, drawings, etc. to assess the 
current site situation to establish a basis for the proposed investi- 
gations. 

Develop necessary support documentation, e3. Safety Plan, necessary 
to scope and to conduct the site investigations. 

Conduct investigations necessary to characterize the waste storage 
facilities and their actual or potential impact on health and the 
environment, and to provide data for evaluation of remedial a1 ternatives. 

P e r f o m  an analysis of the site investigation results to identify path- 
ways, assess exposures, and identify any additional data needs to sup- 
port the Feasi bi 1 i ty Study. 

Develop and perform a detailed analysis.of a limited number o f  remedial 
action alternative for the final disposition of the stored waste inven- 
tories. 

Evaluate and select a preferred remedial action alternative. 

. . --- ._ 
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359 
Scooe o f  Work 

1.0 Puroose 0 
The purpose of t h i s  subcont rac t  i s  t o  ob ta in  profess iona l  engineer ing 
services t o  conduct a comprehensive characterization of the radioactive 
waste stocage a r e a  a t  t he  Contractor 's  p l a n t  a n d  t o  prepare a d e t a i l e d  
F e a s i b i l i t y  S t u d y  examining the var ious reinedial ac t ion  a 1  t e r n a t i v e s  
a v a i  1 ab1  e for  the eventual disposition of the stored waste inventories. 
For purposes of th is  subcontract, the FMPC wacte storase are3  includes six 
1 ow-] eve1 r ad ioac t i  ve waste s torage  p i t s ,  two earthern-bermed concrete 
s i l o s  containing K-65 residues (high specific ac t iv i ty ,  low-level radium- 
bearing residues), one concrete s i l o  containing cold metal oxides and  a l l  
affected adjoining areas. 

. 

1.1 The subcontractor  s h a l l  fu rn i sh  a 1  1 1 abor,  m a t e r i a l s ,  equipment, 
services and supervision required t o  complete this project other than 
s p e c i f i c a l  ly 1 i s t e d  herein t h i s  Request f o r  Proposals as  being 
furnished by NLO,  Jnc. 

1 . 2  Prospective subcontractors shall inspect the s i t e  and review available 
documents in order t o  f u l l y  understand the scope of work and t o  a r r ive  
a t  a c l ea r  understanding of the conditions under. which the work i s  t o  
be performed. F a i l u r e  t o  inspec t  t h e  s i t e  pr ior  t o  submit t ing a 
proposal wi l l  not re1 ieve the Subcontractor of the responsibility of 
performing a l l  work included i n  t h i s  subcontract. 

1.3 The fo l lowing  general  o u t l i n e  of t he  p r inc ipa l  f e a t u r e s  of work 
included i n  th is  project does n o t  in any way r e l i eve  the Subcontractor 
of the responsibil i ty t o  perform a l l  of the work required: 

0 
A. The w o r k  s h a l l  c o n s i s t  of fu rn i sh ing  a l l  l abo r ,  equipment a n d  

m a t e r i a l s  a n d  performing a l l  opera t ions  in connection w i t h  a n  
investigation and Feasibil i ty S tudy  as described herein, including 
the preparation of Phase I and I1 Final Re7orts. 

B. Where the term Subcontractor i s  used i n  this specification, i t  sha l l  
refer  t o  an organization experienced i n  r a d i o 1  ogical  /hazardous 
waste s i t e  a n a l y s i s  a n d  h a v i n g ,  e i t h e r  within i t s  s t r u c t u r e  or 

performing the analysis  of the tes t ing as described herein. The 
f i rm s h a l l  have within i t s  o rganiza t ion  a t echnica l  s t a f f  
knowledgeable i n  this type of tes t ing and analysis which enable 
them t o  p roper ly  i n t e r p r e t  t e s t  r e s u l t s  a n d  t o  provide the 
information s p e c i f i e d  herein. Information or d a t a  denonstrating 
the  subcont rac tor ' s  q u a l i f i c a t i o n s  as  s t a t e d  herein,  s h a l l  be 
furnished w i t h  the subcontractor ' s  proposal. 

t h r o u g h  subcont rac t ,  the  c a p a b i l i t y  of making these t e s t s  and - _  

2.0 Execution 
d 

2 . 1  General - - 

A. The S u b c o n t r a c t o r  s h a l l  fu rn i sh  from i t s  organiza t ion ,  or by 
subcontract, a competent crew experienced i n  radiological/hazard- 
ous waste s i t e  investigations,  and a 1  1 equipment and faci  1 i t i e s  
necessary t o  conduct the study. 

shal 1 p r o v i d e  a means t o  reference documents for  calibration. 
equ ipmen t  s h a l l  be maintained in firs:  c l a s s  c o n d i t i o n .  

350 
B. The equipment used f o r  m a k i n g  t e s t s  under t h i s  spec i f i ca t ion  

The 
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operations a re  in progress, a t ra ined technician or engineer who 
can prepare  f i e l d  n o t e s  ana logs .  This i n d i v i d u a l  s h a l l  bs59 
authorized to  accept and a c t  upon instruct ions of the Engineer.in . 

Charge of P r o j e c t ,  and t o  make o n - s i t e  d e c i s i o n s  concerning the  
f i e l d  character izat ion program. 

L.  

- . . _ _ _ _  - 
0 Work Reaui red 

The work ..requi red under this subcontract consis ts  of two s2parate phases. 
Phase I o f  t h e  s u b c o n t r a c t  e n t a i l s  t h e  completion of  t h e  Remedial 
Investigation. Phase I1 i s  the completion of an engineering F e a s i b i l i t y  
Study examining potential  remedial action al ternat ives .  

3.1 Phase I - Remedial Investiaation 

A. Puroose 

The p u r p o s e  of  t h i s  Remedial  I n v e s t i g a t i o n  i s  t o  p e r f o r m  a 
comprehensive character izat ion of the FMPC waste storage area.  

The remedial .investigation cons is t s  six tasks:  ._ .  - - 
. .- 

Task 1 -- Evaluation of Current Si tuat ion 

Task 2 --. Investigation Support Documentation __ - _ _  

Task 3 -- Site  Investigations 

Task 4 -- S i t e  Investigation Analysis 

Task 5 -- Laboratory and Bench-Scale Studies 

Task 6 -- Reporting 

TASK 1 -- EVALUATION OF CURRENT SITUATION 
The Subcontractor shal l  ident i fy  and develop a data base and 
evaluate the background of the s i t e  and i t s -  
problems t o  f u r t h e r  def ine the scope of the remedial invest igat ion of 
t h e  s i t e .  Data ga thered  d u r i n g  p r e v i o u s  i n v e s t i g a t i o n s ,  s i t e  
i n s p e c t i o n s ,  and o t h e r  r e l e v e n t  a c t i v i t i e s  s h a l l  be used as  
a p p r o p r i a t e .  P r e v i o u s  i n v e s t i g a t i o n s  s h a l l  be summarized and 
referenced. 

a. S i t e  Backaround. Prepare a summary from exis t ing reports of 
the  regional location, per t inent  area boundary features ,  and 
g e n e r a l  s i t e  physiography, hydro1 ogy, geology, a n d  current 
and h i s t o r i c  land and water use. The t o t a l  area of the s i t e  
and t h e  g e n e r a l  h i s t o r y  r e l a t i v e  t o  t h e  use of t h e  s i t e  f o r  
radioactive/hazardous waste a c t i v i t y  should be defined. 

- b. Nature and Extent  o f  Problem. Prepare a summary of actual 
and potent ia l  on-si te  a n d  o f f - s i t e  health and environmental 

- - effects .  T h i s  summaryu s h a l l  include: the types, physical 
s t a t e s ,  and amounts of r a d i o a c t i v e / h a z a r d o u s  wastes;  t h e  
existence a n d  condition of the FMPC waste storage f a c i l i t i e s ;  
a f f e c t e d  media a n d  pathways of  exposure; contaminated 
r e l e a s e s  such a s  l e a c h a t e  a n d  r u n o f f ;  a n d  a n y  h u m a n  Or 
environmental  exposure.  Emphasis sha l  1 be p laced  o n 3 5 1  
describing the threa t  or potent ia l  threat  t o  publ ic  health 
a n d  environreqt. 



c. History of ResDonse Actions. Prepare a summary o f  a n y  response c r  
actions conducted by the Contractor or i t s  representatives. This 
summary s h a l l  include f i e l d  inspections, sampling surveys, cleanup 
ac t iv i t i e s ,  and other technical investigations.  

d. Defin i t ion  of B o u n d a r y  Conditions.  Establ i s h  s i t e  boundary 
condi t ions  t o  l i m i t  the area of remedial i n v e s t i g a t i o n s .  T h e  
boundary conditions sha l l  be se t  so t h a t  subsequent investigations 
wil l  cover the contaminated media i n  suf f ic ien t  de ta i l  t o  support 
following a c t i v i t i e s ,  e.g., f e a s i b i l i t y  study. 

e. Establishment o f  Grid System. Establ ish a permanent, recoverable 
grid system for  locating sampling points a n d  a l l  current or future 
work performed a t  the s i te .  The grid system sha l l  be t ied t o  the 
existing FMPC coordinate system. 

d d 9  

f .  S i te  MaD. Prepare a s i t e  map showing a l l  wetlands, surface water 
features, waste storaae faci  1 i t i e s ,  b u i  ldincs,  u t i  1 i t i e s ,  paved 
areas, and  other features. The map s h a l l  be-of suf f ic ien t  de ta i l  

- and accuracy t o  locate a l l  current o r  future work performed a t  the 
s i t e .  

_ _  - - - -. - - . 
. -  .-- - 

. - - . . - . g. Pre- Inves t iga t ion '  E v a 1  u a t i o n .  P r i o r  t o  s t a r t i n g  any remedial 
---investigations, the Subcontractor shal 1 assess the s i t e  conditions 

- , . . .  . . .  _._ . . . .  - . .  - . .  .- . - _  and associated d a t a  needed t o  eva lua te  a1 ternat ives  based 'on these 
... .. - t echnologies  f o r  the  f e a s i b i l i t y  s t u d i e s .  A r e p o r t  s h a l l  be 

prepared identifying b r o a d  c a t e g o r i e s  of remedial techno1 ogies  

- . - - __ - . . . . - - -- - . . . . . .--.- - 
.- . . . . . .  . . t o  identify potential  remedial technologies applicable t o  the s i t e  

. . t h a t  may be applicable t o  the s i t e  and d a t a  needs. 

TASK 2 - INVESTIGATION SUPPORT DOCUMENTATION 

The Subcontractor shall prepare and submit for approval a comprehensive 
work plan t o  d i rec t  the 
remedial i n v e s t i g a t i o n .  The work p lan  s h a l l  o u t l i n e  d a t a  needs f o r  
characterizing the s i t e  and  for  s u p p o r t  of the f e a s i b i l i t y  study. The work 
plan sha l l  incl  ude a detai  1 ed o u t 1  ine of proposed investigation a c t i v i t i e s ,  
a time schedule, personnel and equipment requirements, and budget as well 

. .  as  the following: 

Sampling Plan 
* _  Health Physics/Occupational Safety and Health Plan 

Comunity Relations Plan 
Data Management P l a n  

a. 

Qual i t y  Assurance/Qual i t y  Control P1 an 

S a m 1  ina P l a n .  The subcontractor shal 1 prejare a Sampling Plan t o  
address a l l  f i e l d  a c t i v i t i e s  t o  obtain additional s i t e  d a t a  a n d  t o  
physical l y  and  chemical l y  characterize a1  1 potential l y  
radioactive/hazardous wastes a t  the s i t e .  This ac t iv i ty  should - 

- include ident i f icat ion of the location a n d  probably quant i t ies  of 
- subsurface wastes using appropr i a t e  methods. The p l a n  wil 1 

contain a s ta tement  o f  sampling o b j e c t i v e s ;  s p e c i f i c a t i o n  of 
equipment, a n a l y t e s  o f  i n t e r e s t ,  sample types ,  a n d  sample 
locations a n d  frequency; a n d  schedule. The plan shal 1 provide f o r  
use of  f i e l d  screening techniques t o  screeR o u t  samples t h a t  942  
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not requi re  o f f - s i t e  l abora to ry  a n a l y s i s .  The p l a n  wil 1 a l s o  
include o r  reference a qua l i ty  assurance a n d  qual i ty  control plan 
and documentation and estimates of costs  and  labor. The  p l a n  must 
address a l l  l e v e l s  of the invest igat ion as well as a l l  types of 
i n v e s t i g a t i o n s  conduc ted  (e.g.. w a s t e  c h a r a c t e r i z a t i o n ,  
hydrogeologic, soi 1 s and sediments, a i r  and surface water). The 
p_l,an s h a l  1 i n c l u d e  a d e s c r i p t i o n  of the cha in-of -cur tory  
procedures t o  be used. 

The sampling p l an  developed f o r  t h i s  subtask s h a l l  address  
i n c o m p a t i b i l i t y  t e s t i n g  o f  w a s t e s  ( t a n k  a n d  d r u m  opening  
procedures i f  necessary). Wastes shal 1 be analyzed and grouped i n  
compatibility c l a s ses  to  support any subsequent conclusions a b o u t  
segregating wastes on-site and developing remedial a l ternat ives .  

b. Health Physics/Occuoational Safety a n d  Health Plan 

. . . . . .  _._ . - .- ..... .-- -The Subcontractor  sha l  1: p tepare  -a Health a n d  Safe ty  P 1  a n  t o  

- . . . . . . - . . . . -cornunity from investigation a c t i v i t i e s .  The plan should address 
a1 1 -appl i c z b l  e r e g u l a t o r y  -requirements  a n d  de ta i  1 personnel 

procedures a n d  protocol s ,  
decontamination, t r a i n i n g ,  and  medical surve i  1 lance.  The p lan  
should i d e n t i f y  probl.ems or h a z a r d s  t h a t  may-be encountered a n d  
t h e i r  solutions. Procedures f o r  protecting third par t ies  such as 
v i s i to r s  or the surrounding community will  also be provided. 

_ _ _  . .  . . . . . _ _  . .. _-- - . -  - -  - address .hazards  . t o  t h e  i n v e s t i g a t i o n  team and the  surrounding 

. . . . . -. - . - - -- - . responsibi 1 i ties, '  protect ive equi.pment, 

. .  

The plan w i l l  be c o n s i s t e n t  w i t h  a p p l i c a b l e  g u i d e l i n e s ,  
r e g u l a t i o n s  and c o n s e n s u s  s t a n d a r d s  provided by agencies  
including: Department of Energy, Environmental Protection Agency, 
Occupational Safety and Health Administration, Nuclear Regulatory 
Commission, National In s t i t u t e  fo r  Occupational Safety a n d  Health, 
and American Conference of  Governmental Industrial Hygienists, 

c. Qual i ty  Assurance/Ouality Control Plan ( O A / O C )  

The subcon t rac to r  s h a l l  prepare a Qua l i ty  Assurance /Qual i ty  
Cont ro l  Plan . t o  assure t h a t  information of the highest a t ta inable  

pre-planned control of a1 1 project elements whichnay d i r ec t ly  or 
indirect ly  have an impact on the in t eg r i ty  of the information. 

The QA/QC Plan wi l l  be consistent w i t h  applicable regulations an3 
the following QA documents and successors: 

precision and accuracy is  obtained in t h e  investigation, t h r o u g h  - _  

DOE 5700.6A ( l a t e s t  rev is ion) ,  
OR 5700.6 ( l a t e s t  revis ion) ,  and  
DOE 5484.1 ( l a t e s t  revision).  a 

The QA/QC P1 a n  s h a l l  a p p l y  t o  a1 1 work undertaken by t h e  subcon- 
t rac tor ,  suppl iers  and  a1 1 others involved in the progran;. The 
P l a n  w i l l  a s su re  t h a t  a c t i v i t i e s  a r e  performed in a c o n t r o l l e d  
manner according t o  sound standards a n d  practices, w i t h  ' V a l  i d  a n d  
re t r ievable  d a t a ,  with provisions t o  control a n d  verify the work 
as undertaken, a n d  t o  identify a n d  correct  a n y  significant qual i ty  

0 
problems. 353 
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F; 5 g 
To r e f l e c t  the nature of the work t o  be undertaken, the P l a n  w i l l  
be implemented and maintained with primary emphasis on heel t h  and 
s a f e t y ,  and environmental  concerns.  The P l a n  s h a l  1 i n c l u d e  or 
reference from the  Sampling Plan the following points: 

QA O b j e c t i v e s  f o r  Measurement Data ,  ir. terms of p r e c i s i o n ,  
accuracy, completeness, representativenecs,  and compzrability. 

Sampling Procedures 

Sample Custody 

Cal ibrat ion Procedures, References,and Frequency 

Internal QC Checks and Frequency 

QA Performance Audits,System A u d i t s ,  and Frequency 

QA Reports t o  Management 

Preventive Maintenance Procedures and Schedule 

S p e c i f i c  procedures t o  be used t o  r o u t i n e l y  a s s e s s  d a t a  
p r e c i s i o n ,  r e p r e s e n t a t i v e n e s s ,  comparabi 1 i t y ,  accuracy, and 
completeness of spec i f ic  measurement parameters involved. 

Correct i ve Action 

Community Relations Plan. The Subcontractor shal l  prepare a plan, 
based on discussions w i t h  responsibl e 1 oca1 and Sta te  o f f i c i a l  s 
and in te res ted  community leaders,  f o r  t h e  dissemination of inform- 
a t ion  t o  the  pub1 i c  regarding inves t iga t ion  and feasibi  l ' i t y  study 
a c t i v i t i e s  and r e s u l t s .  O p p o r t u n i t i e s  f o r  comment a n d  i n p u t  by 
c i t i z e n ,  community and  o t h e r  groups m u s t  a l s o  be i d e n t i f i e d  and 
incorporated i n t o  the plan. 

Data Manaaement P 1  an .  The Subcontractor s h a l l  develop and h i -  
t i a t e  a data  management plan t o  document a n d  track. invest igat ion 
data and r e s u l t s .  - This plan should i d e n t i f y  and s e t  u p  laboratory 
and d a t a  documentation m a t e r i a l s  and procedures ,  p r o j e c t  f i l e  
requirements, and project re la ted  progress ana f inancial  reporting 
procedures and documents. 

TASK 3 -- SITE INVESTIGATIONS 

The S u b c o n t r a c t o r  s h a l  1 condgct inves t iga t ions  necessary t o  characterize 
t h e  s i t e  ana i t s  a c t u a l  or p o t e n t i a l  hazard t o  p u b l i c  h e a l t h  a n d  t h e  
environment. The inves t iga t ions  s h a l l  produce s u f f i c i e n t  data t o  assess 
remedial a1  t e r n a t i v e s  and support the detai  1 ed e v i l  uation of a1 ternat ives  
d u r i n g  the f e a s i b i l i t y  study. a 

The s i t e  inves t iga t ion  a c t i v i t i e s  w i l l  f o l  low the  plans s e t  for th  in Task 
2. A1 1 sample analyses  w i l l  be conducted a t  l abora tor ies  f o l  lowing EPA 
p ro tocol  s ,  or equi  Val e n t s .  S t r i c t  c h a i n - o f - c u s t o d y  procedures  w i  11  be. 
f o l  lowed and a1 1 samples w i  1 1  be located on the  s i t e  map (and g r i d  system) 
established under Task 1. 

354 
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a. Waste Character izat ion.  The Subcontractor sha l  1 deve lop  a n d  conduct a 
complete sampling and analysjs  program t o  supplement existing d a t a  a n d  t o  
physical l y  and  chenical l y  characterize a 1  1 potential l y  radioacti ve/hazardous 
wastes a t  the  s i t e .  This a c t i v i t y  should inc lude  i d e n t i f i c a t i o n  o f  the 
loca t ion  and  probable q u a n t i t i e s  of subsurface wastes using appropr ia te  
methods (e.g., core sampling, borehole logging,  e l  ectrornagnetic survey,  
g r o u n d  pene t ra t ing  r a d a r ) .  J 1 1  sampling a n d  a n a l y t i c a l  work s h a l l  be 
conducted fodlowing EPA protoccls and s t r i c t  chain-of-custody procedures as 
outlined in the Sampling Plan. 

b. Hvdroaeoloaic Investiaation. The Subcontractor s h a l l  develop and conduct a 
. p r o g r a m  t o  determine the  present  a n d  p o t e n t i a l  ex t en t  of g r o u n d w a t e r  

contamination w i t h i n  the waste storage area. The sampling prosram shal 1 be 
devel o p e d  t o  augment, as  necessary,  the e x i s t i n g  groundwater moni to r ing  

.. ... program t o  determine the  loca t ion  o f  water-bearing s t r a t a  a n d  o the r  
subsurface geologic  f e a t u r e s ,  g r o u n d w a t e r  f 1 ow d i r e c t i o n ,  v e r t i c a l  a n d  
h o r i z o n t a l  d i s t r i b u t i o n  of con taminan t s ,  background l e v e l s  o f  
contamination, .and the abi 1 i ty-of .the faci 1 i t y  ana 1 oca1 geology t o  control 

.-.r...~- ll-;---..or_contain. the contaminants. - Long-term disposition of contaminants wi 1 1 be 
:.=.. . .  ---:::- =-- -eval ,uated based on mobil i . t y  o f - t h e  contaminants, a t t enua t ion  capac i ty  of  
. . - . - . . . . -.-local s o i l s  and..other-geologic features, reg iona l  flow direction and quanti- 

--.- -=.I---: ::ty,- effects  -of 4 oca 1-pumping,-:and :the presence -of d i  scharge/recharge areas. . .  

- .  . . .  -The Sampling Plan developed fo r ; th i s  subtask-shal 1 define the type of we1 1 
construction and any geophysical or modeling techniques proposed. 

c. Soil Investioation. The Subcontractor shal 1 develop and conduct a program 
t o  determine the nature and ver t ical  and horizontal extent of contamination 
o f  sur face  a n d  subsur face  s o i l s  i n  the waste s to rage  a r e a .  Cores from 
groundwater monitoring we1 1 s may serve as soi 1 sampl es. 

0 
d .  Surface Water and Sediments Investiaation. The Subcontractor sha l l  develop 

and conauct a program t o  determine the nature and  extent of Contamination of 
surface water and sediments in drainage ditches w i t h i n  and surrounding the 
waste s torage  a rea ,  ana i n  Paddy’s R u n  Creek. T h i s  p r o g r a m  s h a l l  a l s o  
e v a l u a t e  the  impacts of the  contaminants on t h e  f l o r a l  a n d  f a u n a l  
cornunities in the surface water, sediments, a n d  any adjacent wetlands. 

e. Air Investiaation. The Subcontractor shal l  develop and conduct a program t o  
determine the  na ture  and ex ten t  o f  on - s i t e  a n d  o f f - s i t e  contamination 

The program sha l l  be devel oped t o  
augment, a s  necessary,  t he  e x i s t i n g  a i r  m o n i t o r i n g  programs t o  assess  the 
tendency of the substance identified througn Waste Characterization t o  enter  

, . and  disperse i n  the atmosphere, considering seasonal weather conditions and 
w i n d  patterns. 

. result ing from waste fact  1 i ty  operations. 

.- f .  Radio1 oaical Survey. The S u b c o n t r a c t o r  shal 1 conduct a program t o  determine 
the na tu re  and  extent of  surface a n d  subsurface r a d i o a c t i v e  contamination 
present in the soil  within and surrounding the waste storage area. 

. -  .. 

a 

. .  - .. . . ,  
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The above tasks should be summarized in a s ing le  sampling p l a n  which 
i s  t o  be included in the detailed work plan. 

TASK 4 -- SITE INVESTIGATION ANALYSIS 

The Subcontractor shall prepare a t h o r o u g h  analysis and summary of a l l  s i t e  
invesTigattons and t he i r  resul ts .  The objective of t h i s  task wil l  be t o  
ensure t h a t  the investigation d a t a  are suff ic ient  in -quali ty ana  quantity 
t o  adequately descr jbe  t h e  nature  and e x t e n t  of contamination a n d  t o  
support the feas ib i l i ty  study. 

The resu l t s  and  d a t a  from a l l  s i t e  investigations sha l l  be o rgan ized  a d  
presented logical l y  so t h a t  the relationships between remedial investiga- 
tions for  each medium are  apparent. 

- - ._ . .- - - -. a .  Data  Analysis. Analyze a l l  s i t e  i n v e s t i g a t i o n  d a t a  a n d  develop a 
.. i. . . - -. . _ _  . . .- . . - . - -  .- . summary o f . t h e  type and ex ten t  of  .contamination a t  the  s i t e .  T h i s  

analysis sha l l  include a1 1 s ignif icant  pathways' of contamination and 
an  exposure assessment. The exposure assessment shal  1 descr ibe any  

- _ -  .:. .:.: . -:-=.--L~.:~.- ac tua l -  or . p o t e n t i a l  t h r e a t s  t o  - p u b 1  i c  h e a l t h ,  we1 f a r e ,  a n d  t he  
envi ronment. 

-. 

b. Aool.ication of Potential Remedial Techno1 oaies. Analyze the resu l t s  
of  the s i t e  i n v e s t i g a t i o n s  in r e l a t i o n  t o  the  p o t e n t i a l  rernedial 
technologies applicable t o  the s i te .  T h i s  analysis  wil l  determine the 
adequacy of d a t a  qua l i t y  and  quantity t o  s u p p o r t  the f e a s i b i l i t y  study 
and will identify any additional data needs. 

TASK '5  -- LABORATORY STUDIES A N D  BENCH-SCALE STUDIES.- 

The Subcont rac tor  sha l l  conduct any .necessary 1 a b o r a t o r y  and bench sca le  
t r e a t a b i l i t y  s tud ie s  requi red  t o  e v a l u a t e  the  appl i c a b i l i t y  o f  rernedial 
techno1 ogies, e.g., 1 eachate treatment, groundwater treatment, compati bi 1 i t y  
of waste/leachate w i t h  l i ne r s ,  cover, or other materials proposed for use in 
the remedy. The scope of t h i s  Task wi 11  depend on the  r e s u l t s  o f  Task 4. 
The Subcontractor wil l  submit a. separate- work plan for any proposed labora- 
t o r y  studies for Contractor's approval 

- -  
TASK 6 -- REPORTING 

a. Month.1 y Tshnical  Proaress ReDorts. The subcontractor sha 1 1 prepare 
Monthly Technical Progress Reports covering the following elements: 

1. 
2. 
3.  Percentage of completion. 
4 .  
5. 
-6. Activities pianned-for the next m o n t h .  - 

7. Changes in personnel. 

The Progress Monthly Report wi l l  l i s t  target  a n d  actual comcletion 
dates f o r  each element of a c t iv i ty  includina project completion, a n d  
provide a n  explana t ion  o f  any  dev ia t ion  from the  milestones i n  the 
work p l a n  schedule. 

Identification of s i t e  and a c t i v i t y .  
Status of work a t  the s i t e  and progress t o  date. 

Difficult ies encountered d u r i n g  the reporting period. 
Actions being taken t o  rect i fy  problems 

. -  

356 
. .  .. 0 



359 
b. Final Reoort .  Upon completion O f  t he  s i t e  i n v e s t i g a t i o n ,  the 

Subcontractor s h a l l  prepare a Final Remedial Inves t iga t ion  Report. 
The Report s h a l l  i n c l u d e  the r e s u l t s  of Tasks 1 t h r o u g h  5. The 

. Subcontractor s h a l l  s u b m i t  a d r a f t  report within th i r ty  (30) calendar 
d a y s  fo l lowing  completion of Tasks 1 through 5 .  The Final Remedial 
Investigation Report. sha l l  be issued w i t h i n  t h i r ty  (30) calendar days 
a f t e r  receiving Contractor comments on the d ra f t  report. 

- ..--. . 

3 . 2  Phase I1 - Feasibil i ty S t u d y  

. PURPOSE 

- The purpose of th is  Feas ib i l i t y  S tudy  i s  t o  develop and evaluate  remedial 
alternatives f o r  the FMPC waste storage area. 

. . .. . .The Subcontractor sha l  1 f u r n i s h  the necessary personnel ,  m a t e r i a l s ,  a n d  
__ - ._ - - . .  . - -services  required t o  prepare the remedial action Feasibi l i ty  Study. 

. .  

.- 

SCOPE 

:The feas ib i l i ty  study consis ts  of seven ( 7 )  tasks: 

Task 1 .-- Description of Current Situation 
Task 2 -- Work Plan 
Task 3 -- Development o f  Alternatives 
Task 4 -- In i t i a l  Screening of Alternatives 
Task 5 -- Detailed Analysis of Alternatives 
Task 6 -- Evaluation and Selection of Preferred Alternati te 
Task 7 -- Reporting 

_- 

TASK 1 -- DESCRIPTION OF C U R R E N T  SITUATION 

Any changes t o  the description of the current s i tuat ion from Phase I Task 1 
sha l l  be presented. Jus t i f ica t ion  for  changes must be based on r e su l t s  of 
the remedial investigation. 

A si te-specific statement of purpose f o r  the response, based on the r e su l t s  
. of the remedial investigation, should be presented. The statement of purpose 

should i d e n t i f y  the  a c t u a l  o r  po ten t i a l  exposure pathways t h a t  should be 
addressed by remedial a1 t e r n a t i v e s .  This s ta tement  o f  purpose shal 1 be 
submitted.fo.r.concurrence before continuing the  remaining t a sks  of  the  . 
Feasi bi 1 i t y  Study.  

. TASK 2 -- WORK PLAN 

The Subcontractor s h a l l  prepare a work p lan  t h a t  inc ludes  a d e t a i l e d  
technical approach, personnel requirements, and schedules for  the proposed 
.Feasibil i ty Study.  

- _ r  . - -  _ .  - - _ _  . - 

-TASK 3 -- DEVELOPMENT OF ALTERNATIVES 

Based on the resu l t s  of the remedial investigation, t h e  Subcontrctor sha l l  
develop a 1 imited number of  a 1  t e r n a t i  ves f o r  Source cont ro l  o r  o f f - s i t e  
remedial ac t ions ,  or b o t h ,  on  t h e  bas i s  o f  o b j e c t i v e s  e s t a b l i s h e d  f o r  the 

0 
response. 357 



359 

a. Establishment of Remedial Resuonse Objectives. Establish s i te -spec i f ic  
object ives  f o r  the response based on publ i c  hea l th  and environmental 
concerns, information gathered d u r i n g  the  remedial invest iaat ion,  and 
the requi rements  of any appl i c a b l  e Federal  o r  S t a t e -  s t a t u t e s .  
Preliminary cleanup objec t ives  s h a l l  be developed i n  consul t a t i o n  w i r h  
and f o r  concurrence by the Contractor. - ..-. . 

b. I d e n t i f i c a t i o n  of Remedial Technolooies. Based on the s i te -spec i f ic  
problems and s t a t e m e n t  of purpose i d e n t i f i e d  i n  Task 1, d e v e l o p  a 
master 1 i s t  of po ten t ia l  l y  f e a s i b l e  technologies. These technologies 

-- - - - - wil  1 i c l u d e  both o n - s i t e  a n d  o f f - s i t e  remedies,  depending on s i t e  
._ - - _ _  problems. T h i s  master l i s t  w i l l  be screened based on s i t e  conditions, 

waste c h a r a c t e r i s t i c s ,  and t e c h n i c a l  development  t o  e l i m i n a t e  o r  
modify t h o s e  t e c h n o l o g i e s  t h a t  may prove  e x t r e m e l y  d i f f i c u l t  t o  
implement, w i l  1 r e q u i r e  unreasonable  t ime p e r i o d s ,  o r  wil  1 r e l y  on 

- 

- i n s u f f i c i e n t l y  developed technology. 

c. Ident i f icat ion of Remedial A1 t e r n a t i  ves. Develop a1 t e r n a t i v e s  t o  
i n c o r p o r a t e  remedial  t e c h n o l o g i e s ,  response  o b j e c t i v e s ,  a n d  o t h e r  
a p p r o p r i a t e  c o n s i d e r a t i o n s  i n t o  a comprehensive,  s i t e - s p e c i f i c  
ap proac 1.1. 

There may be o v e r l a p  among t h e  a l t e r n a t i v e s  developed.  A l l  
a l t e r n a t i v e s  must meet the requirements of a l l  appl icable  State  and 
Federal environmental laws including permitt ing requirements as we1 1 
as objectives of the DOE Low-level Waste Management Program. a TASK 4 -- INITIAL SCREENING OF ALTERNATIVES 

The a1 te rna t ives  developed i n  Task 3 shal 1 be screened by the Subcontractor 
t o  e l iminate  a l t e r n a t i v e s ,  p r i o r  t o  de ta i led  ana lys i s ,  t h a t  are  c l e a r l y  n o t  
f e a s i b l e  or appropriate. A1 1 decisions made as a par t  of this  screening of 
a l te rna t ives  should be documented. 

a .  C o n s i d e r a t i o n s  t o  be Used i n  I n i t i a l  Screenina.  Three ( 3 )  b r o a d  
c o n s i d e r a t i o n s  must be used a s  a b a s i s  f o r  t h e  i n i t i a l  sc reening:  

. .  COS.^, p u b l i c  h e a l t h ,  and envi ronmenta l .  More s p e c i f i c a l l y ,  t h e  
following f a c t o r s  must be considered: 

1. Environmental  P r o t e c t i o n .  Only those a1 t e r n a t i v e s  t h a t  s a t i s f y  
t h e  response o b j e c t i v e s  and c o n t r i b u t e  s u b s t a n t i a l  l y  t o  t h e  
protection of publ i c  heal t h ,  we1 f a r e ,  or the environmental w i  1 1 be 
c o n s t d e r e d  -fur. ther.  Source c o n t r o l  a 1  t e r R a t i  ves w i  11 a c h i e v e  
adequate control af source materia 1 s. Off-si t e  a 1  te rna t i  ves w i  1 1 
minimize o r  mit igate  the threa t  of harm t o  p u b l i c  heal th ,  welfare, 
or the environment. 

2 .  Environmental  E f f e c t s .  A1 t e r n a t i  ves p o s i n g  s ign i f icant  adverse 
envi ronnenta 1 e f f e c t s  w i  11 be excl u d ~ d .  

3. Technical  F e a s i b i  1 i t y .  Technologies  t h a t  may prove ex t remely  
d i f f i c u l t  t o  implement, w i l l  n o t  achieve the rernedial objectives 
i n  a reasonable time period, or  wil 1 r e l y  upon unproven technolosy 
should be modified o r  eliminated. 
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TASK 5 - DETAILED ANALYSIS OF ALTERNATIVES 

Eva1 uate the cost-effectiveness of a1 ternati  ve remedies that  pass t h r o u g h  
the i n i t i a l  screoning in Task 4.  

a 
A 1  ternat i  ve eval u a t i o n  w i  1 1 be preceded by a detai 1 ed devel opment of the 
alternatives remaining a f t e r  the screening. 

a .  Technical Analysis. The Technical Analysis will include as a mininm: 
. ..-_ 

1. Description of appropr ia te  t reatment ,  s to rage ,  a n a  disposal 
technologies. 

2. A discussion of how the al ternat ive does ( o r  does n o t )  comply w i t h  
specific requirements of other environmental programs. When a n  
a l te rna t ive  does not comply, discuss how the a l te rna t ive  prevents 

. _ _ .  _ _ _ _ _  -- o r  minimizess t h e  migration of wastes a n d  pub l i c  hea l th  or 
. -  environmental impacts and describe special design needs t h a t  could 

be implemented t o  achieve cmpliance. 

3 .  Operation, maintenance, a n d  monitoring requirements of t h e  
remedy. 

,-- 

4. I d e n t i f y  and  review po ten t i a l  o f f - s i t e  faci ' l  l t i e s  t o  ensure 
.compl iance w i t h  appl . icab le  D O E  a n d  EPA environmental program 
requirements, Po ten t i a l  disposal 
f a c i l i t i e s  should be evaluated t o  determine i f  o f f - s i te  management 
of s i t e  wastes could r e su l t  i n  the potential fo r  a future release a from the disposal f ac i l i t y .  

5. Temporary s to rage  requirements, o f f - s i t e  d i sposa l  needs, a n d  
transportation plans. 

6. Describe whether the a1  ternative resu l t s  i n  permanent treatment or 
des t ruc t ion  of the wastes,  and i f  n o t ,  the  p o t e n t i a l  f o r  fu ture  
release t o  the environment. 

on-si t e  and  off-si  t e  health and safety considerations). 
. 7. Safe ty  requirements f o r  remedial implenentation (including b o t h  

. -  

. .  . 

8.  A desc r ip t ion  of h o w  the a l t e r n a t i v e  could be phased in to  
ind iv idua l  ope rab le  uni ts .  The desc r ip t ion  should include a 
discussion of how various operable units of the to ta l  renredy could 
be i.uip1emented- ind iv idua l  l y  or i n  groups, . r e s u l t i n g  in a 
significant improvement t o  t h e  environment or savings in costs. 

9. A description of how the al ternat ive could be segnented into areas 
t o  allow implementation of differing phases of the alternative.  

10. A description of special engineering requirements of the remedy or 
s i t e  preparation considerations. 
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Environmental Analysis. Perform an environmental analysis considering 
each alternative.  The environmental analysis should focus on the s i t e  
problems a n d  pathways of contamination ac tua l  l y  addressed by each 
alternative.  The environmental a n a l y s i s  f o r  each a 1  t e r n a t i v e  w i l  1 
inc lude ,  a t  a m i n i m u m ,  an e v a l u a t i o n  of bene f i c i a l  e f f e c t s  o f  the  
response, adverse e f fec ts  of the response, and an analysis of measures 
t o  mitigate adverse effects.  The no-action a l te rna t ive  wil : be fu l  ly  
eva lua ted  t o  descr ibe  the  c u r r e n t  s i t e  s i t u a t i o n  a n d  a n t i c i p a t e d  
environmental condi t ions  i f  no ac t ions  a r e  taken. The no-action 
alternative will serve as the baseline f o r  the analysis. 

Public Health Analysis. Each a l te rna t ive  wil l  be assessed in terns of 
.the extent ' t o  which i t  mitigates lonq-term exposure t o  any residual 
contamination - a n d  - p r o t e c t s  publ i c  -hea l th  both during a n d  a f t e r  
completion of the remedial action. The assessment wi l l  describe the 
1 e v e l  s a n d  c h a r a c t e r i z a t i o n s  o f  contaminants, p o t e n t i a l  exposure 

. rou tes ,  a n d  . po ten t i a l  l y  a f fec ted-popul  a t i o n .  The e f f e c t  o f  "no- 
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-action" should be described i n  terms of the short-term effects  (e.g., 
1 agoon f a i  1 u re) ,  1 ong-term exposure t o  hazardous substances a n d  
resul t ing publ i c  heal t h  impacts. Each reinedial a1 ternat i  ve wil 1 be 
evaluated t o  detemine the leve l  of exposure t o  Contaminants anti the 
reduction over time. The r e l a t i v e  reduction i n  public health impacts 
for  each a 1  t e r n a t i  ve wi 1 1  be compared t o  the no-action 1 e v e l .  For 
o f i - s i t e  measures, the r e l a t i v e  reduction i n  imFact w i l l  be determined 
by comparing r e s idua l  . l e v e l s  of each -a1  t e r i a t i v e  w i t h  e x i s t i n g  
c r i t e r i a ,  s tandards,  o r  guide1 ines  acceptab le  t o  E P A .  F o r  source 
control measures, o r  when c r i t e r i a ,  S tanda rds ,  o r  guidelines are n o t  
a v a i l a b l e ,  the  comparison should be made based on the  r e l a t i v e  
e f i ec t i  veness of techno1 ogies. The no-actior; a1 ternat i  ve w i  1 1 serve 
as the baseline fo r  the analysis. 

._ _ _  - - - - - -  
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359 Insti tutional Anzlysis. Each a l te rna t ive  n i l  1 be evaluated based on 
relevant insti tutional needs t h a t  may apply. Specifical ly ,  regulatory 
requirements, permits, community real tions, and participating agency 
coordination will be assessed. 

Cost Anal s i s .  Eva lua te  the  c o c t o f  each f e a s i b l e  remedial ac t ion  ---+ a l te rna t ive  and for  each phase 0- segment of the a l te rna t ive) .  The 
costwi.11 be presented a s  a present  w o r t h  cos t  a n d  wi 1 1 i n c l  ude the 
t o t a l  cost of implementing the a l te rna t ive  and  the annual operating 
a n d  maintenance cos ts .  B o t h  monetary cos t s  a n d  a s soc ia t ed  non-  
monetary costs  wil 1 be included. A d i s t r i b u t i o n  of c o s t s  over  time 
w i  11 be provided. ----_ - - _ .  . _  

- .  . TASK 6 - EVALUATiON A N D  RANKING-OF. ALTERNATIVES 

_. . .  . The Subcont rac tor  shal l  review the r e su l t s  .of the detailed analyses of  
__.  _ _  - -- -_- - a1 ternat ives  prepared under-Task 5,-ana rank the a1  ternatives considering, 

a t  a minimum, t h e  following - - -  areas: - 
a. 

b. 

C. 

d. 

. .  

- e. 

.. . 

f .  

Present  Worth of Total  Costs. The net present value of capi ta l  and  
operating ana maintenance costs a l sc  must be presented. 

Health Information. F o r  t he  no-action a 1  ternat ive,  a quant i ta t ive 
s ta tement  including a range es t imate  of maximum i n d i v i d u a l  r i s k s  
should be presented. Where q u a n t i f i c a t i o n  i s  n o t  p o s s i b l e ,  a 
q u a l i t a t i v e  a n a l y s i s  may su f f i ce .  F o r  source cont ro l  op t ions ,  a 
quantitative risk assessment is  n o t  required. For off-si  t e  measures, 
present a quantitative r i sk  assessment including a range estimate of 
maximum individual . risks. 

Environmental Effects .  Only the  most i m p o r t a n t  e f f e c t s  or impacts 
should be summarized. - Reference can be made t o  supplemental 
information arrayed i n  a separate table ,  i f  necessary. 

Technical AsDects of the Rernedial Alternative. The technical aspects 
of  each remedial a l t e r n a t i v e  r e l a t i v e  t o  t h e  others should be c l e a r l y  
de l inea ted .  Such information g e n e r a l l y  w i l l  be based on the 
professional ... opinion of .the Subcontractor regarding the s i t e  a n d  the 
technologies comprising the remedial alternative.  

Extent t o  Which Rernedial Alternatives Meat the Technical Reauirements 
a n d  E n v i r o n m e n t a l  Requl ations. This inforxation shou l  a be arrayed so 
t h a t  differences between the remedial a l ternat ives ,  in terms o f  how 
t h e y .  s a t i s f y  such standards, are reaai l y  appzrent.  The general types 
of standards t h a t  may be applicable a t  the s i t e  include: 

1. 
2. 
3 .  

Information on Community Effects. The type of information t h a t  should 
be provided i s  the e x t e n t  t o  which implementation o f  a remedial 
a1 t e r n a t i v e  d i s rup t s  t h e  community (e.!., t r a f f i c ,  temporary h e a l t h  
r i sks ,  and  relocation). 

RCRA design and operating standards; 
DOE Orders. for Waste Management; 
DOE Order for  Environment, Safety and Health. 
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9. Other Factors. This category of information would i n c l u d e  such th ings  

a s  i n s t i z u t i o n a l  f a c t o r s  t h a t  may i n h i b i t  imp lemen t ing  a r e m e d i a l  
a l t e r n a t i v e  and any o t h e r  s i t e - s p e c i f i c  f a c t o r s  i d e n t i f i e d  i n  t h e  
c o u r s e  of  the  d e t a i l e d  a n a l y s e s  t h a t  may be i m p o r t a n t  enough t o  
inf luence  which a l t e r n a t i v e  is even tua l ly  se l ec t ed .  

TASK 7 - REPORTTNG 

a. Monthly Technical Proaress  Reoorts. The Subcontractor  sha l  1 prepare 
Monthly Technical Progress Reports covering the fol lowing e l e n e n t s :  

. -  -1. S t a t u s  o f  work and progress  t o  da t e  . _._ .- - 
-. 

. .  _ .  . . . .  - .  . . 2 .  Percentage of completion. 
.- - . .  - -  - 3 .  D i f f i c u l t i e s  encountered during t h e  r epor t ing  per iod.  
-. . . . - . 4. Actions being taken t o  r e c t i f y  probloems. 

.. __ -:. ..-5. . A c t i v i t i e s  planned f o r  the next  month. 
. .  - . . . - . - - 6. Changes in  personnel. 

-. . . 

The p r o g r e s s  mon th ly  r e p o r t  wil  1 1 i s t  t a r s e t  and a c t u a l  completion 
d a t e s  f o r  each element of a c t i v i t y  i n c l u d i n g  project compl e t i o n  and 
provide  an explana t ion  of any d e v i a t i o n  from the  mi l e s tone  i n  the work 
plan schedule.  

b. F i n a l  ReDort. Upon c o m p l e t i o n  o f  t h e  F e a s i b i l i t y  S t u d y ,  t h e  - .  
S u b c o n t r a c t o r  s h a l l  p r e y a r e  a F i n a l  F e a s i b i l i t y  S t u d y  Repor t .  The 
R e p o r t  s h a l l  i n c l u d e  t h e  r e s u l t s  o f  Tasks  1 t h r o u g h  6. The 
Subcontractor  s h a l l  submi t  a Draf t  Report w i t h i n  t h i r t y  (30) ca l enda r  
days fo l lowing  completion of  Tasks 1 through 6. The Fina l  F e a s i b i l i t y  
S t u d y  Repor t  s h a l  1 be issued w i t h i n  t h i r t y  (30 )  c a l e n d a r  days  a f t e r  
r ece iv ing  Contractor  comments on the d r a f t  repor t .  

4.0 Del iverables :  

Phase I - Remedial Inves t i aa t ion  

1. Task l a  - S i t e  Background 
b - Nature and Extent of Problem 
c - History of Response Actions 
d - Defin i t ion  of Boundary Conditions 
e - Establishment of  Grid System 
f - S i t e  Map 
g - Pre-Invest igat ion Evaluation 

2.  Task 2a - Sampling Plan 
b - Health Physics/Occupational Safe ty  & Health Plar, 
c - QA/QC Plan 
d - Gata Management Plan 

3.  Task 4 -- S i t e  Inves t iga t ion  Analysis 

4.  Task 5 - -- - .  Work - Plan f o r  - Laboratory - and - Bench Scale  - .- Studies  - ( o p t i o n a l )  .. - -  
._ 

5. Task 6a - Monthly Technical Progress  Reports 0 b - Final Remedial Inves t iga t ion  Report 



. - _._ . Phase I 1  - Feasibility 5 t u d v  

6 .  .Task 1 0- Description of Current Situation 

7 .  T a s k  2 -- Work Plan 
-0- -. 

8.  Task 3a -- Remedial Response Objectives 
_ .  . .  -Is.- -Identified Renedial Techno1 ogies 

c - Identified Remedial Alternatives 

9 .  Task 5 -- Detailed Analysis o f  Alternatives Including Decisions 
Documents 

.. .I---- - .  10. Task 7a .- Honthly Technical Progress Reports 
~ - . . . . - - . - __ . - b - Final Feasibility Study Report 
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. )  TEYTATIVE SCHEDULE A N D  CONTRACT: 

Phase I work should beg in  w i t h i n  t h i r t y  (30) days of the subcontract award date. 
I t  i s  anticipated t h a t  records review, s i te  or ientat ion,  and f i n a l  scoping w i l l  
be completed w i t h i n  t h i r t y  ( 3 0 )  days of work s t a r t  date,  completion of support 
documentation w i t h i n  s i x t y  (60) days, and completion of charactyer izat ion f i e l d  
work and  analysis  w i t h i n  one hundred eighty (180) days. The Subcontractor s h a l l  
s u b m i t  a d r a f t  Rmedial Invest igat ion Report within t h i r t y  (30) calendar days 
a f t e r  a1 1 t e s t i n  i s  completed f o r  review by Cont rac tor .  C o n t r a c t o r  s h a l  1 
require t h i r t y  (30 9, days for  review of the d r a f t  report. 

After receiving comments by Contractor concerning the d r a f t  repor t  the subcon- 
t r a c t o r  s h a l l  sbumit the f i n a l  Remedial Investigation Report w i t h i n  t h i r t y  (30) 
ca 1 endar days. 

The Subcont rac tor  s h a l  1 n o t  proceed w i t h  Phase 11, n o r  i n c u r  any c o s t s  t h e r e -  
fore ,  u n t i l  written authorizat ion has been granted by Contractor. In the event 
t h e  C o n t r a c t o r  does not  g r a n t  a u t h o r i t y  t o  proceed w i t h  Phase 11, the 
S u b c o n t r a c t o r  agrees  t h a t  t h e  t o t a l  Subcont rac t  p r i c e  s h a l  1 be a c t u a l  c o s t s  
i n c u r r e d  f o r  Phase I ,  p l u s  t h e  f i x e d  f e e  f o r  t h a t  Phase. A f t e r  r e c e i v i n g  
authorization, the Subcontractor s h a l l  comlence work on Phase I1 w i t h i n  f i f teen  
(15)  calendar days. The Subcontractor s h a l l  s u b m i t  a d r a f t  F e a s i b i l i t y  Study 
w i t h i n  one hundred twenty (120) calendar days from the authorization date. Con- 
t r a c t o r  s h a l  1 r e q u i r e  t h i r t y  ( 3 0 )  days f o r  review of t h e  d r a f t  r e p o r t .  A f t e r  

-.--. -.receiving comments by Contractor concerning the d r a f t  report ,  the .Subcontractor 
s h a l l  s u b m i t  the f i n a l  F e a s i b i l i t y  Study w i t h i n  t h i r t y  (30) calendar  days. 

SPECIAL PROJECT CONDITIONS 

GENERAL COCDITIONS 
The f o l  lowing General Conditions s h a l l  become a p a r t  of the 
proposed subcontract. 

1.0 General 

Services furnished under this  subcontract w i l l  be performed 
a t  t h e  Feed M a t e r i a l s  Product ion  Center  ( F M P C ) ,  F e r n a l d ,  
O h i o .  The Product ion Center  i s  opera ted  by N L O ,  Inc., 
h e r e i n  r e f e r r e d  t o  a s  "Cont rac tor , "  f o r  t h e  Department of 
Energy. 

2.0 Submittals 

2 . 1  Scheciul ina  

The Subcontractor, p r i o r  t o  cormnencing s i t e  work under t h i s  
subcontraet, shal 1 submit t o  the Contractor a schedule for  
review and approval. The Subcontractor s h a l l  n o t  s t a r t  any 

A .  The schedule shal 1 r e l a t e  t o  the e n t i r e  project t o  

- .. work ._  prior t o  the approval _of the _schedule. - -  
- 

the extent  required f o r  a real i s t i c  schedule. 

364 B. The schedule s n a i l  indicate  the date f o r  s t a r t i n g  
ana  conplet'ng the subcontract. 
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3.0 

C .  The schedule s h a l l  be maintained a n d  u p d a t e d  as 
required by the circumstances of the work. 

2 . 2  Schedule of Values 

Before  the  f i r s t  a p p l i c a t i o n  f o r  payment, -:he 
Subcontractor sha l l  submit t o  the Contractor a schedule 
of va lues  a l l o c a t e d  t o  the  var ious por t ions  of the  
w o r k ,  prepared i n  such a form a n d  supported by such 
d a t a  t o  substantiate i t s  accuracy. This schedule sha l l  
be used only as a b a s i s  f o r  the Subcontractor 's  
progress pa-ments. 

2 . 3  Safety Proaram 

The Subcontractor s h a l  1 s u b m i t  t o  the  Contractor an 
out l ine of his safety program as defined i n  the "Safety 
a n d  H e a l t h  R e g u l a t i o n s "  s e c t i o n  o f  t h e s e  
specifications. 

Time Losses 

The Subcontractor i s  e n t i t l e d  t o  compensation for  a l l  Con- 
tractor-caused time losses such as fume releases ana other 
unforeseen events  i f  t he  t ime l o s s  per event  i s  excess of. 
f i f t e e n  ( 1 5 )  minutes. A 1 i s t  of Subcontractor personnel 
a f f e c t e d ,  t ime o f  occurrence a n d  the time l o s t  shal 1 be 
submitted i n  writing t o  the Project Enaineor no l a t e r  t h a n  
the close of the day i n  which the time loss occurred. Sub- 
s t a n t i a t i o n  or  denial  of a c l a im by the Subcontractor f o r  
l o s t  time s h a l l  be by t h e  N L O ,  Inc. Engineer in Charge o f  
Project. 

4 . 0  ADDliCable Code: and  Standards 

4 . 1  

4 . 2  

4 . 3  

Applicable  Codes and Standards ( i n  e f f e c t  as o f  the  
d a t e  of t h e  S u b c o n t r z c t )  r e f e r r e d  t o - i n  t h e s e  
specifications shal 1 es tab l i sh  minimtim requireaents for 
equipment, m a t e r i a l s ,  and construct ion a n d  shal 1 be 
superseded by more s t r i n g e n t  requirements of drawings 
and  specifications when ana  where they o c c a r .  

A ?  1 specifications o f  national oraanizations ar,d trade 
asscciarions related t o  the builainc i r juszry,  such as 
the American Society f o r  Testing a n d  t k i s r i a l s ;  P o r t -  
land Cement Associat ion;  American I n s t i t u t e  of  S tee l  
Construction; National F i r e  Protect ion Association; 
American Association of S t a t e  Highway Transportat ion 
Off ic i .a l s ;  National E l e c t r i c a l  C o d e  a n d  o thers ,  5s 
referred t o  i n  t h i s  specif icat ion,_ shal 1 r!ean tire .lab _. - 

t e s t  revision i f  such specifications, except as Other- 
wise n o t e d .  

Any c o n f l i c t s  between s p e c i f i c a t i o n s  a n d  a p p l i c a b l e  

asreoment betkeen the Contractcr a n d  tne Subcontractor. 
codes a n d  s tandards s h a l l  be reso lved  b y  m u t u z l  365 
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5.0 Prework Conference 

5 . 1  Prior t o  the s t a r t  of any construction work, a respon- 
s i b l e  representative of the Subcontractor and the Sub- 
contractor's Supervisor who wil: be i n  ac t ive  charge of 
t he  ac tua l  work, shal  1 meet w i t h  t h e  Contractor 's  
r ep resen ta t ives  t o  d i scuss  a l l  a spec t s  o f  the work 
i nvol ved. 

0 

5.2 The Subcontractor Administrator w i  1 1  contact  the 
Subcontractor w i t h i n  t h r e e  ( 3 ) d a y s  a f t e r  issuance o f  
t he  Notice t o  Proceed t o  arrange a meeting d a t e  w h i c h  
i s  mutual l y  agreeable. 

6.0 U t i l i t i e s  Furnished 

6.1 E l e c t r i c  power, wa te r  a n d  p l a n t  a i r  f o r  t h e  
Subcontractor's use in performing the work and for  his 
use i n  warehousing a n d  o f f i c e s  wil 1 be furnished 
w i t h o u t  charge by the Contractor.  Steam w i l l  be 
a v a i  1 a b l e  f o r  heating Subcontractor's buildings. The 
q u a n t i  t i e s  and character is t ics  of these u t i  1 i t i e s  wi 1 1 
be l imi t ed  t o  t h a t  which i s  a v a i l a b l e  from ex i s t ing  
out le t s  t o  be-designated by the Contract .  

6.2 The Subcontractor shal  1 make arrangements w i t h  the  
Contractor  f o r  te lephone s e r v i c e  i f  required.  Tele-  
phone service shal l  be a t  the Subcontractor's expense. 
The Subcontractor must notify the Contractor.in writing 
t o  s top  telephone s e r v i c e  when i t  i s  no longer re- 
quired.  Serv ice  charges w i l l  cont inue u n t i l  t h i s  i s  
done. 

7.0 Ooerations and Storaae Areas 

7.1 All  operations of the Subcontractor, including storage 
o f  m a t e r i a l s  u p o n  the s i t e  owned by t he  Government, 
s h a l l  be conf ined  t o  t h e  a r e a s  a n a  roadways 
s p e c i f i c a l  l y  shown on the  drawings a s  being f o r  such 
purposes and /o r  such other areas as may be directed by 
the Cont rac tor .  

7 . 2  No unauthorized or unwai-ranted en t ry  u p o n  or passage 
t h r o u g h  or storace or disposal of materials on  :he s i t e  
o f  work shall be done. 

7 . 3  I n  the event the drawings d o  not  spec i f ica l ly  designate 
s p a c e  or  spaces  f o r  t h e  e x c l u s i v e  use o f  t h e  
Subcontractor ,  a reas  of the s i t e  a d j a c e n t  t o  the  
worksi te  wil 1 be made a v a i l a b l e  f o r  use as g r o u n d  

7 . 4  A 1  1 temporary shel ters ,  such as t r a i l e r s  andlor shacks, 
s h a l l  be located as shown on  the s i t e  plan drawing 
a n d / o r  as directed by t he  Contractor. 

The work a n d  s torage a reas  shal 1 be returned t o  t h e i r  

. .. - ~ - .. - ~ - -  . .. -. . storage - - only.  .~ . . ~ .  

0 
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8.0 Plant Ooerations Vital  359 
8.1 I t  i s  v-ita1 t h a t  p l a n t  opera t ions  cont inue without 

8.2 Where an interruption t o  p l a n t  operations i s  required 
in progressinn the  work covered by t h i s  subcont rac t ,  
the following .-- . -.)rocedure shall be s t r i c t l y  adhered t o :  

A. The Subcontractor sha l l  notify the Contractor, in 
wr i t ing ,  a minimum of  one week in  advance o f  the 
contemplated da te  o f  t i e - i n ,  g iv ing  a schedule  
showing ac tua l  operat ions a n d  time required.  The 
Contractor w i  1 1 notify a1 1 interested parties anti 
s e c u r e  a p p r o v a l  f o r  t h e  t i e - i n  a t  t h e  t ime 
requested, o r ,  i f  conditions so d ic t a t e ,  advise the 
Subcontractor when the t ie- in  can be made. 

0 undue interruption. 

B. A l l  operat ions required f o r  the  s h u t d o w n ,  i.e., 
operations of Val ves, switches, o r  other operating 
devices wil l  be periomei by Contractor forces. The 
ac tua l  t i e - i n  work  w i l l  be performed by the  
Subcontractor. NO SUECONTRACTOR PE4SONNEL WILL BE 
PERMITTED TO C L O S E  OR OPEN ANY VALYE O R  S W I T T  - 

C. The work performed by the Subcontractor  wil 1 be 
inspected by the Contractor's authorized inspectors 
t o  determine i f  the completed work i s  satisfactory. 
Upon approval of the w o r k ,  on ly  t h e  Contractor 's  
forces wi l l  operate the valves, switches, or other 
operating devices, as required. 

------- 

D. --- N O  W O R K  ON TIE-INS W I L L  BE S C H E D U L E D  B E F O R E  A L L  
MATEXIALS A N D / O R  EOUI~T~EOUIRED TO COMPLETE E 

' ---- W O R K  A R E  ON HAND. A L L  work  scheduled during 
shutdown sha l l  be ABSmT'ELY completed w i t h i n  the 
previously agreed upon time schedule. 

E.  If anything caused by unforeseeable events should 
occur d u r i n g  the scheduled shutdown t h a t  wi l l  delay 
i n  any way the  scheduled completion time, the  
Contractor  s h a l l  be no t i f i ed  immediately so  t h a t  
the necessary steps can be taken.  

9.0 Damaae, Patchina and Cleanina Uo 

9.1 The S u b c o n t r a c t o r  shal 1 be held responsible f o r  damage 
t o  existing f a c i l i t i e s ,  or t o  completed neb f a c i l i t i e s ,  
t h a t  may be caused by h i s  work or workmen, o r  the work 
o r  workmen of h i s  sub-subcontractors ,  a n d  s h a l l  
properly p a t c h  or remove and  replace same as required 
by the Contractor. 

9 . 2  T h e  Subcontractor s h a l l  keep the premises f r e e  f rom 
accumulation of i t s  waste material o r  rubbish a n d  prior 
t o  conipletion o f  t h e  work, rewove a l l  rubbish, too ls ,  

U p o n  completicn o f  t h e  work, t h e  Subcontractcr  s h a l  1 

- - - - ._ - - 

0 
equipment a n d  n a t e r i a l s  from a n d  a b o u t  t h e  prerrises. 367 



leave the work and premises i n  a condition s a t i s f a c t o r y  
t o  the Contractor. 

10.0 Removal of Subcontractor's EauiDment and Surolus Materials 

10.1 Before equipment and m a t e r i a l s  be longing  t o  t h e  
Subcont rac tor  can be removed from t h e  FMPC, t h e i r  
removh.1 must be a u t h o r i z e d  i n  w r i t i n g  by t h e  
Construction Supervisor. 

10.2 The Subcont rac tor  s h a l  1 n o t i f y  t h e  C o n t r a c t o r  of h i s  
intention t o  remove any equipment a n d / o r  mater ia l s  from 
t h e  FMPC s i t e  a t  l e a s t  24 hours  p r ior  t o  t h e  proposed 
time of removal so t h a t  arrangements can be made f o r  
decontamination by t h e  C o n t r a c t o r  i f  requi red .  I f  
contamination ex is t s ,  the  i terns w i  1 1 be decontaminated 
by Contractor, a t  no expense t o  the Subcontractor. 

10.3 A1 1 equipment and m a t e r i a l s  rernoved from the exis t ing 
work by the Subcontractor and n o t  s p e c i f i c a l  l y  directed 
i n  the drawings  and specif icat ions t o  be regsed i n  the 
subcontract work shal 1 be del i vered t o  the Contractor 
a t  a designated spoil  area o r  storage warehouse or  area 
o n  t h e  FMPC s i t e  t h a t  w i l l  be d e s i g n a t e d  by the ' 

Contractor's re7resentat i  ve specified i n .  Subsection 2.1 
o f  the special conditions.  

SPECIAL CONDITIONS 0 
The f o l l o w i n g  S p e c i a l  Condi t ions  s h a l l  become a p a r t  of t h e  
proposed subcontract. 

1.0 General 

1.1 In t h e  e v e n t  o f  any d i s c r e p a n c i e s  o r  d i f f e r e n c e s  
between these Special Conditions and any o ther  sections 
or p o r o v i s i o n s  of t h i s  s u b c o n t r a c t ,  t h e s e  Spec ia l  
Conai t ions shall  govern. 

1.2 Schedule 

A. The Subcontractor s h a l l  commence work on Phase I of . 

t h e  project  w i t h i n  t h i r t y  (30) calendar days a f t e r  
r e c e i p t  of a w r i t t e n  Nct ice  t o  Proceed, ana sha l  1 
corriplete c h a r a c t e r i z a t i o n  w i t h i n  one h u n d r e d  
eighty (180) calendar days. 

B. The Subcont rac tor  s h a l l  submit a d r a f t  Remedial 
Investigation Report w i t h i n  t h i r t y  .(30) days a f t e r  
Characterization a c t i v i t i e s  are  complete. 

C .  The Subcont rac tor  s h a l l  i s s u e  a f i n a l  Remedi-a1 
I n v e s t i g a t i o n  Report  w i t h i n  t h i r t y  ( 3 0 )  d a y s  o f  
receiving Contractor 's  cmments on  the d r a f t  version. 

D. The S u b c o n t r a c t o r  s h a l l  proceed wi th  Phase 1 1  
w i t h i n  f i f t e e n  ( I S )  c a l e n d a r  days o f  r e c e i v i n a  
wri t:sn a u t h o r i z a t i o n  from C o n t r a c x r .  

368 
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E. The Subcontractor s h a l l  submit a d r a f t  Feas ib i l i ty  
Study w i t h i n  one hundred twenty (120) c a l i n e r  days 
from the receipt of the authorization. 

F. The Subcontractor sha l l  submi t  a f ina l  Feasibi l i ty  
S t u d y  within t h i r t y  (30) ca lendar  days a f t e r  
rece iv ing  the Cont rac tor ' s  comments o n  t h e  d r a f t  
version. 

1.3 The time f o r  compmletion s e t  f o r t h  in foregoing 
subsection 1.2 sha l l  be subject only t o  such changes as 
are specifically provided fo r  i n  t h i s  subcontract. 

2.0 Enaineors Assianed t o  the Project 

2 .1  The C o n t r a c t o r  hereby desianates specific reFresenta- 
t i v e s  as being in chsrge of t h i s  p ro jec t  f o r  the p u r -  
pose of assur ing t h a t  t he  work i s  being p rope r ly  
executed. These regresentati ves are: 

Phone Nurber 
N. R. Leist, Director o f  Technical Services 7 38- 6 348 

_ _  D. E. Diehl, Waste Managernent Dept. Head 7 38- 64 5 9 

T. A. Poff, Subcontract A d m i n i s t r a t o r  7 38- 6453 

T. A. Poff, Engineer i n  Charge of Project 7 38- 645 3 

The above-named wil 1 be a v a i l a b l e  t o  a s s i s t .  a n d  
cooperate w i t h  the  Subcontractor  t o  f a c i l i t a t e  the  
progress and completion of the work involved  w i t h  
par t icular  regard t o  interpretation of the drawings and 
specifications. However, these representatives are n o t  
authorized t o  direct  any additional work n o t  required 
by t h i s  subcontract ,  o r  t o  otherwise amend o r  modify 
any terms o r  conditions of this subcontract. 

SAFETY A N D  HE.4LTH 

Al l  Subcontractor personnel must comply with the S a f e t y  a n d  
Hea1:h Regulction ana Progrsms develc7ed as p a r t  o f  the proposed 
subcontract.  The fo l lowing  Spec ia l  Conditions - Szfety a n d  
Health Regulations sha l l  become a p a r t  o f  t h e  proposed subcon- 
t r a c t .  

S P E C I A L  CONDITIONC - SAFETY A N D  HEALTH REGilGTiOPIS 

.. 1.0. .  S a f e t y  Procram 

A s  p a r t  o f  t h e  s a f e t y  r e q u i r e m e n t s  wi th  which t h e  
Subcontractor must comply under Art ic le  X X X I I ,  "Sa fe ty  a n d  

t o .  c o n ~ ~ n c i n 3  s i t e  work  under t h i s  S;bC3niraCt, S u b m i t  t o  

- 0  
Health", of the subcontrzct, the S u b c a n t r a c t o r  shal 1 ,  p r i o r  369 



0 

the Contractor a d e s c r i p t i v e  out1 ine of his safe ty  program 
( i n c l u d i n g  t h e  o p e r a t i o n s  o f  s u b - s u b c o n t r a c t o r s )  
encompassing aspects of sa fe ty ,  heal th  and f i r e  protection, 
which program shal l  contain the following items: 

1.1 

1.2 

1.3 

1 .4  

1.5 

1.6 

1.7 

1.8 

1.9 

A statement of the Subcontractor's sa fe ty  pol icy.  

The name a n d  qua l  i f i c a t i ' o n s  of t h e  S u b c o n t r a c t o r ' s  
o f f i c i a l  a d m i n i s t e r i n g  t h e  s a f e t y  program a t  the  
worksi te .  

The schedule  of r e g u l a r  s a f e t y  i n s p e c t i o n s  t o  be 
conducted by the designated Subcontractor o f f i c i a l .  

The schedule of r e g u l a r  safety meetings t o  be held w i t h  
employees t o  emphasize project safety,  heal th  and f i r e  
prevention. 

The locat ions a t  which the "Notice t o  Employees" (Form 
ERDA-627) w i l l  be p o s t e d ,  and a t  which t h e  
"Occupational Safety ana Hell t h  Complaint" forins w i  1 1  
be avai lable  t o  employees. 

A n . a n a l y s i s  of the  personnel  s a f e t y ,  h e a l t h  and f i r e  
hazards  expected on t h e  p r o j e c t ,  and.-the types  of 
sa fe ty  equipment and/or procedures t o  be used i n  facing 
those hazards .  

A d e s c r i p t i o n  of t he  S u b c o n t r a c t o r ' s  program for  
c e r t i f y i n g  t h e  s a f e  o p e r a t i n g  c o n d i t i o n ,  and for  
a s s u r i n g  proper  maintenance of earthmoving equipment, 
cranes, vehicles ,  pressure vessel s,  d r i  1 1 i n g s  protec- 
t i v e  d e v i c e s  f o r  p o r t a b l e  e l e c t r i c  t o o l s  and o t h e r  
portable  equipment. 

The S u b c o n t r a c t o r ' s  program f o r  e n s u r i n g  adequate 
illumination and housekeeping i n  work areas.  

The mechanism by  which t h e  S u b c o n t r a c t o r  w i l l  have 
a v a i l a b l e  a t  a1 1 times information concerning the names 
a n d  c h a r a c t e r i s t i c s  of a1 1 t o x i c  m a t e r i a l  s ,  gases or 
l i q u i d s  t h a t  he may i n t r o d u c e  t o  t h e  s i t e  or t h a t  may 
be produced in t h e  coilrse of the  jcb .  A n  a f f i r m a t i v e  
plan to  ident i fy  these mater ia ls  and t h e i r  e f f e c t s  t o  
the employees and  a proaran t o  protect  employees from 
these potential  hzzaras shal l  be included. 

1.10 The mschanisin f o r  insuring tha t  a l l  personnel have a n d  
wear eye protection a t  a l l  times while a t  the worksite. 

. 1.11 First Aid  Proaram 

359 

- .  - - . .  . - -  

A. A l i s t  of -employees ava-ilable a t  the s i t e  w h o  are 
trained i n  administering f i r s t  a id .  

6.  Provisions f o r  adequate f i r s t  aid suppl ies .  

C .  The rnet5od for prcmpt invest igat ion a n d  r e y r t < r , s  370 



of injuries t o  the Department of Energy. 359 
1.12 Fire Prevention Proqram 

The f i r e  f igh t ing  f a c i l i t i e s  and c a p a b i l i t i e s  of the  
o p e r a t i n g  c o n t r a c t o r  w i l l  be u t i l i z e d  b y  t h e  
S u b c o n t r a c t o r  a s  n e c e s s a r y .  The Subcontractor 's  
progmin should inc lude  s p e c i f i c  measures f o r  f i r e  
prevention a n d  f i r e  p ro tec t ion ,  such a s  cleanup o f  
combustible debris and a f i na l  t o u r  of the f a c i l i t y  by 
a responsible employee of the Subcontractor t o  insure 
t h a t  no evidence of combustion remains undetected a t  
the end of the work s h i f t .  

2.0 Safety and Health Reaui rements 

2 .1  Tine Subcontractor shal 1 provide any f a c i l i t i e s  which he 
may require  f o r  the  s t o r a g e  o f  t o o l s  a n d  equipment of 
h i s  personnel in o rde r  t o  maintain t h e  work s i t e  i n  a 
c lean  o rde r ly  manner as  w o u l d  be indicatedby good  
housekeeping standards.  The loca t ion  of m a t e r i a l s ,  
t o o l s ,  or equipment wi th in  the  bui ld ings  in the 
Production Area a t  FMPC s h a l l  be subject t o  the approv- 
a l  of the  Project  Engineer. No mate r i a l s ,  t o o l s ,  or 
equipment may be s t o r e d  i n  such a manner as t o  i n t e r -  
fere  w i t h  f l o w  of t r a f f i c  and production ac t iv i t i e s ,  or 
t h a t  could poss ib ly  expose bu i ld ings ,  pipe l i n e s ,  or  
process equipment t o  damage i n  the event of f i re .  

2 . 2  Any hazard t h a t  i s  p e c u l i a r  t o  the  work s i t e  of t h i s  
subcontract  w i l l  be pointed o u t  by the Contractor 's  
Health & Safety Div i s ion  i n  the Preconstruct ion 
Conference called f o r  i n  Subsection 5.1 of the Generzl 
Conditions . 

2 . 3  Attention i s  spec i f i ca l ly  ca l l ed  t o  "NO Smoking" areas 
posted a t  various l o c a t i o n s  throughout FMPC. A 1  1 
employees under the jur isdict ion of the Subcontractor 
must s t r i c t l y  adhere t o  the regulations Governing these 
areas. No smoking shal 1 be p e r m i t t e d  in p a i n t  storage 
or mixing area. 

2 . 4  A 1  1 Subcont rac tor  personnel sha l l  wear safety 91 asses 
or other appropriate eye protection equiprent whenever 
they a r e  in the working area. Goagles or s a f e t y  
g l a s s e s  with s i d e  s h i e l d s  s h a l l  be w o r n  b y  
Subcontractor personnel i nvo l  ved i n  t h e  r e m v a l  o f  
e x i s t i n g  concrete w o r k  o r  o t h e r  d u s t  g e n e r a t i n g  
construct ion a c t i v i t i e s .  Chemical goggles,  when 
required,  w i l l  be fu rn i shed  by the C o n t r a c t o r .  Al l  
other goggles a n d  welding helmets shal l  be furnished by 

2 . 5  Respiratory protection sha l l  be used by S u b c o n t r a c t o r  
personnel as required t o  conform t o  the l i m i t s  f o r  
airborne contaminants specified in OSAA S u b p a r t  Z. 

2 .6  Hearing protect ion s h a l l  be used by Subcontractor 

- - t f e  Subcontractor.. . - 
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2.7 

2.8 

2.9 

personnel operat ing a i r  hammers and  by any  o the r  
workers whose exposure t o  noise leve l  may exceed l imi t s  
s p e c i f i e d  i n  O S H A  1910.95,  "Occupational Noise- 
Exposure." 

When special permission i s  necessary t o  perform certain 
phases of t he  work, f o r  example, f lame c u t t i n g  a n d  
we1 dirrg, the Subcontractor w i  11 o b t a i n  a ' I F 1  ame Permit" 
from the  Contractor 's  r e p r e s e n t a t i v e  designated by 
Subsection 2.1 of the Special Conditions. 

Equipment used, by the Subcontractor sha l l  be subject t o  
inspect ion by Health and Safe ty  personnel prior t o  
being brought on s i t e  t o  assure compliance with DOE and  
OSHA requirements. Any equipment f a i l i n g  t o  meet these 
requirements w i l l  n o t  be permitted on s i t e .  Where 
equipment requi res  per iodic  t e s t i n g ,  i.e., cranes,  
h o i s t s ,  e l e c t r i c a l  g loves ,  hot s t i c k s ,  etc. ,  proof of 
current tes t ing must be provided.  

The Subcontractor sha l l  provide l i f e  l ines  and safety 
b e l t s  constructed a n d  t e s t e d  i n  accordance with ANSI 
A10.14. for  use a t  a l l  times by Subcontractor personnel 
engaged i n  securing or shif t ing thrustouts, inspecting 
o r  work ing  on overhead machines, supporting scaffolds 
or o the r  h i g h  r i g a i n g ,  a n d  on s t e e p l y  pitched roofs. 
Similarly,  they sha l l  be provided for  and used by a l l  
workmen exposed t o  the  hazard of f a 1  1 i n g  more than 10 
f ee t  t o  the surface below. 

2.10 A 1  1 Class I & I1 flammable 1 iquids, i.e., motor fue ls ,  
paint thinners, and sol vents; sha l l  be dispensed from 
approved and properly labeled safety containers only. 

2.11 The use of ladders  sha l  1 be i n  accordance with O S H A  
1910.25 and  1910.26. Use of s c a f f o l d i n g  s h a l l  be in 
accordance with OSHA 1910.28. 

2.12 Al l  i n s u l a t i o n  o n  pipes ,  duc ts ,  a n d  o t h e r  surfaces  
sha l l  be presumed t o  contain asbestos unless markings 
o r  o t h e r  evidence c l e a r l y  prove the  i n s u l a t i o n  t o  be 
asbestos-free. Asbestos containing materials shal l  be 
c u t ,  removed, bagaed,  and o t h e r w i s e  handled in  
accgrdance w i t h  the  requirement: cc r . t a j r . ed  in 40 C F R  
6 i ,  S u b p a r t  B ,  "National Emission Standards f o r  
Asbestos." Durina work invol  ving a sbes t a s ,  the work  
a r e a  s h z l l  be i s o l a t e d  a n d  posted a n d  workers in the 
i s o l a t e d  a r e a  s h a l  1 wear s u i t a b l e  r e s p i r a t o r y  
pro tec t ion  arid f o l  1 ow p rov i s ions  o f  O S H A  1Q10.100i ,  
"Asbestos." The Subcontractor sha l  1 obtain a "Perni t  
f o r  A s b e s t o s  W o r k "  f r o m  t h e  C o n t r a c t o r ' s  
re9resen:ati - v e .  

2.13 A t  times w h e n  i t  i s  necessary t o  bar r icade  o r  "rope 
o f f "  a n  area, a l l  barricades, ropes, and warning sfgns, 
whether used in roadway or n o t ,  sha l l  be in accordance 
w i t h  A I : S i  Standaras 0-6.1-1071 and  wil 1 be furnished by 
the  Subcantractor. 
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359 
2.14 Smoking, o t h e r  use of tobacco or t h e  i n g e s t i o n  o f  any 

substance a t  work locat ions where radioact ive mater ia ls  
o r  rad ioac t ive ly  contaminated mater ia ls  a r e  handled is  
prohibited. 

Any person who wishes t o  smoke or i n g e s t  o f  any i tem,  
including prescr ipt ion medicines, i s  required t o  do so 
i n  a i Y a . p b r o ' v e d  s m o k i n g  a r e a .  F u r t h e r n o r e ,  
Subcontractor personnel w i l l  be required t o  f i r s t  wash 
t h e i r  hands b e f o r e  proceedin! t o  t h e  approved area.  
These areas w i  1 1 be ident i f ied  throughout the v a r i o u s  
plants.  

2.15 The Subcontractor s h a l l  provide evidence of an  assured 
equipment grounding conductor  p r o g r a m  a s  o u t l i n e d  i n  
O S H A  S e c t i o n  1926.400 ( h )  ( 3 )  or p r o v i d e  ground f a u l t  
c i r c u i t  i n t e r r u p t e r  on a1 1 15 t o  20 ampere receptacles 
used t o  supply e l e c t r i c i t y  t o  portable  equipment. In 
addition f o r  work taking place outside of a permanent 
building o r  f o r  work i n  a wet area of a building - ONLY, 
ground f a u l t  c i r c u i t  in te r rupters  as  ou t l ined  i n  OSHA 
1926.400 ( h )  ( 2 )  will  be permitted. 

CLOTHING CHANGE A N D  SHOWER: 

A I  1 Subcontractor personnel must comply w i t h  the Clothing Change 
a n d  Shower R e g u l a t i o n s  deve loped  a s  p a r t  o f  t h e  proposed 
subcontract. The f o l  lowing Special Conditions - Clothing Change 
a n d  Shower requi rements  s h a l l  become a p a r t  of t h e  proposed 
subcontract. 

SPECIAL CONDITIONS - CLOTHING CHANGE AND SHOWER 

1.0 Clothina Chanae Reauirenents 

In a d d i t i o n  t o  t h e  p r o v i s i o n s  o f  s a i d  A r t i c l e  XXXII, t h e  
Subcontractor sha l l  comply w i t h  the following regulations:  

. -  
1.1 A 1  1 S u b c o n t r a c t o r  p e r s o n n e l ,  e x c e p t  n o n - w o r k i n g  

supervisory personnel, n z s t  make a conpl e t e  c l o t h i n g  
chanee i n .  t h e  C o n t r a c t o r ' s  S e r v i c e  S u i l d i n a  before  
entering the Production a n d  Waste Manageneni arezs, and 
must wear s a f e t y  helmets t h a t  neet the requirenenis of 
A N S I  289.1. 

1 . 2  Non-working supervisory a n d  del ivery personnel need n o t  
make a complete c lo th ino  change b u t  s h a l l  wear smocks, 
s h o e  c o v e r s  and s a f e t y  h e l m e t s  t h a t  meet t h e  
requirements of -ANSI 289.1. 

1 .3  The required pro tec t ive  clothing w i l l  be furnished by 
t h e  C o n t r a c t o r ,  a t  n o  expense t o  t h e  Subcont rac tor .  
The S u b c o n t r a c t o r  s h a l  1 be r e s p o n s i b l e  f o r  i s s u i n g  
c lo th ins  t o  h i s  employees a n d  sha l l  return clothing t o  
the Contract t r  upon conpietion. F.ny l c s s  c i  or damace, 
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o r d i n a r y  wear and t e a r  excepted ,  t o  such Cont rac tor  
furnished items w i  1 1 be charged t o  the Subcontractor. 
Laundering of such c lo th ing  w i  11 be by the Contractor 
as  required.  

1.4 A comple te  shower must be taken b!I a l l  personnel 
s u b j e c t  t o  Paragraph 1.1 whenever t h e y  l e a v e  t h e  
Production and Waste Management area:. A shower must . 

be taken  before  e n t e r i n g  t h e  c a f e t e r i a  ana before  
1 eaving FMPC. 

1.5 The Contractor w i l l  provide locker room f a c i l i t i e s  f o r  
t h i s  subcontract. - A 1  1 Subcontractor personnel w i  1 1 be 
required t o  sign f o r  c lo th ing ,  equipment and lockers as  
a p a r t  of  t h e  r e g u l a r  check-in procedure. I t  w i  1 1  be 
t h e  S u b c o n t r a c t o r ' s  r e s p o n s i b i  1 i t y ,  t h r o u a h  h i s  
s u p e r v i s i o n  in  t h e  f i e l d ,  t o  s e e  t h a t  a l l  o f  h i s  
personnel return a l l  issued items and check out a t  the 
Contractor's Service Buildin9 when t h e i r  work a t  FMPC 
i s  complete. ,This i s  necessary t o  insure the return of 
a 1  1 Contractor property and t o  permit unused lockers t o  
be made promptly avai lable  t o  others.  

-1.6 .Food s h a l l  not  be taken i n t o  t h e  Product ion and Waste 
Managenient areas by Subcontractor personnel. The sub- 
contractor 's  employees s h a l l  e a t  t h e i r  lunches only i n  
a r e a s  d e s i g n a t e d  by t h e  C o n t r a c t o r .  C a f e t e r i a  
f a c i l i t i e s  of the Contractor w i l l  be a v a i l a b l e  a t  the 
d iscre t ion  of  the Contractor's representat i  ve. 0 

1.7 I t  i s  estimated t h a t  the  Subcontractor's employees w i l l  
l o s e  one-ha l f  t o  one hour per  day per  employee w h i l e  
complying w i t h  t h e  above l i s t e d  c l o t h i n g  change 
requirements. 

S E CU R I TY REOU I RE MEN TS : 

The S u b c o n t r a c t o r  and a1 1 Subcont rac tor  personnel must comply. 
with t h e  C o n t r a c t o r ' s  s e c u r i t y  r e g u l a t i o n s  f o r  the F M P C  s i t e .  
The f o l  lowing S p e c i a l  C o n d i t i o n s  - Security Regulations s h a l l  
become a p a r t  o f  the proposed subcontract. 

SPECIAL CONDITiONS - SECURITY REGUL4TIONS 

1.0 Secrrrity Reauireqents 

The Subccntractor- s h a l l  comply w i t h  the fo l  1 o w i n g  secwi  ty 
regulations:  

e- 
_ _  - 

1.1 A complete l i s t  o f  the Subcontractor's personnel, sub- 

personnel s h a l l  be furnished t o  the Contractor, c /o  the 
Subcont rac t  Adminis t ra tor ,  in  wri t ing,  t h r e e  days in  
advance o f  the  s t a r t  o f  any work. T h i s  l i s t  s h a l l  
include a 1  1 personnel a c t i v e l y  engaged i n  the work a t  
t h e  F M P C  s i t e ,  b u t  w i  1 1  no t  i n c l  ucie t r u c k  d r i v e r s  or 
a e ?  i v e r y  K E ~  k n c  wil 1 e n t e r  FMPC f o r  t ? e  pur ;ose  o f  

- 
- - s u b c o n t r a c t o r - f i r m  names a n d  s u b - s u b c o n t r a c t c r  - 

0 
373 



making d e l i v e r i e s  only. The l i s t  s h a l l  show names, job 
t i t l e s ,  s t a r t i n g  and q u i t t i n g  times f o r  a l l  personnel. 

Only t h o s e  employees of t h e  S u b c o n t r a c t o r  and s u b -  
subcontractor who a r e  c i t izens of the United States  of 
America w i l l  be allowed entrance t o  FMPC. I t  s h a l l  be 
t h e  r e s p o n s i b i l i t y  0" t h e  Subcont rac tor  t o  a s c e r t a i n  
such 'c i t izenship s t a t h s  of a1 1 employees who w i  11 work 
a t  FMPC. 

F a i l u r e  t o  comply w i t h  t h e  a b o v e  requi rements  could  
cause undue de lay  t o  personnel on gaining entrance t o  
FMFC. - . 

1.2 On the  f i r s t  d a y  of work a 1  1 S u b c o n t r a c t o r  personnel  
must r e p o r t  t o  t h e  Pass a n d  P u b l i c  Room of t h e  Main 
Guard  House and p r e s e n t  i d e n t i f i c a t i o n ,  such a s  a 
d r i v e r ' s  l i c e n s e ,  Soc ia l  S e c u r i t y  c a r d ,  e t c .  A n  
a p p r o p r i a t e  t y p e  Subcontractor  badge w i  1 1  be issued.  
Any of t h e s e  empl oyees w h o  w i  11 be r e q u i r e d  t o  be on 
the  s i t e  t e n  o r  more working days w i  1 1  be r e q u i r e d  t o  
r e p o r t  t o  t h e  Pass and Publ ic  Room t o  have p i c t u r e s  

- taken for  p r e p a r a t i o n  of a laminated p i c t u r e  badge. 
. . _. _ _  .-.Approximate!y ten minutes per man w i l l  be required for 

- ._ - t z k i n g  the necessary picture. Picture5 w i l l  be taken 
from 8:OO a.m. t o  1 1 : O O  a.m. Mondzy through Friday. 

After the f i r s t  day of work, the p ic ture  badge w'ill be 
, used f o r  i d e n t i f i c a t i o n  and w i l l  be picked u p  a t  t h e  

t u r n s t i l e s  when reporting f o r  work and deposited there 
when leaving work. 

. 

a 
Employees who w i  1 1  r e q u i r e  e n t r a n c e  t o  FMPC f o r  1 e s s  
t h a n  t en  working days w i l l  be issued a temporary 
S u b c o n t r a c t o r ' s  badge a t  t h e  Pass a n d  Publ i c  Room. 
These badges w i  1 1  be returned t o  t h e  Pass  and Publ i c  
Room a t  the end of each .working day. 

1 . 3  When vehic les  a r e  required t o  perform work under th i s  
s u b c o n t r a c t ,  o t h e r  t h a n  m a t e r i a l  o r  e q u i p m e n t  
del i ver ies ,  the Contractor's representat ive designated 
by Zubsection 2.1 of t h e  Special  Condi t ions  wii 1 be 
advisei o f  the necessity a n d  period o f  time the vehicle  
wil 1 be i n  use on the FMPC s i te .  This advice shou?d be 
gfven a t  l e a s t  2 4  hours pr ior  t o  t h e  t i n e  t h e  v e h i c l e  
i s  scheduled t o  be b r o u g h t  on  the s i t e .  

1.4 The C o n t r a c t o r ' s  S e c u r i t y  P o l i c e ,  o r  c l e a r e d  
Subcontractor personnel, w i  1 1  escort  a1  1 Subcontractor 
personnel d u r i n g  t h e i r  work under t h i s  subcont rac t .  
Subcontractor persmnel w i  1 1  be subject  t o  the ofders 
o f  the  S e c u r i t y  Pol i c e  e s c o r t i n g  them where those  
orders apply d i r e c t l y  t o  the Security Regulations. 

1.5 I n  the  e v e n t  ar! i n d i v i d u a l  must l e a v e  t h e  work s i t e ,  
e i ther  f o r  personal reasons or i n  the  1 ine o f  'wcrk, he 
musi be escorted by a Secgrity Pclicznnan. 375 



1.6 

0 - 1.7 

1.8 

. . -1.9 . .. 
. .  . .. . 

. . _. . 

A 1  1 personnel working unde r  this subcontract w i l l  take 
the same lunch period. 

Each working day the Subcontractor's Job Superintendent 
will no t i fy  the Security Pol ice  Desk Sergeant how many 
men w i l l  work the next  working day, t h e  work l o c a t i o n  
or  locat ions,  the hours t o  be worked, and the number of 
es::orts. required.  Without t h i s  n o t i f i c a t i o n  e s c o r t s  
may not be available. 

The normal workweek s h a l l  be f i v e  (5) days,  Monday 
t h r o u g h  Friday, exc lus ive  of holidays. A1 1 work under 
t h i s  s u b c o n t r a c t  normal l y  s h a l l  be perforned between 
t h e  h o u r s  of 7:15 a.m. and 4:OO p.m. d u r i n g  t h e  
workweek. I f  t h e  S u b c o n t r a c t o r  wishes t o  perform any 
work under this subcontract prior t o  7:15 a.m. o r  a f t e r  
4:OO p.m., Monday t h r o u g h  Fr iday,  o r  a t  any  t ime 
Saturday, Sunday or hol idays, the Subcontractor s h a l l  
n o t i f y  t h e  Cons t ruc t ion  S u p e r v i s o r  of his  r e q u e s t  a s  
f a r  i n  a d v a n c e  a s  p o s s i b l e .  A p p r o v a l  o f  t h e  
Subcontractor's request s h a l l  be discret ionary w i t h  the 
Construction Supervisor. 

O n  F r i d a y  of e a c h  w e e k - t h e  S u b c o n t r a c t o r ' s  J o b  
- S u p e r i n t e n d e n t  w i l  1 n o t i f y  t h e .  C o n t r a c - t o r ' s  
r e p r e s e n t a t i v e  d e s i g n a t e d  by Subsect ion 2.1 of t h e  
Special Conditions the names of a1 1 personnel t h a t  wil 1 
no l o n g e r  r e q u i r e  a d m i t t a n c e  t o  F M P C  on t h i s  
subcontract. 

1..10 When w o r k  under  t h i s  s u b c o n t r a c t  i s  c o m p l e t e ,  
authorization for admittance of the involved personnel 
w i l l  be canceled and t h e i r  p i c t u r e  badges w i l  1 be 
returned t o  the Contractor. 

PROJECT INTERFACES: 

The Subcont rac tor  s h a l l  r e p o r t  t o  ana take  i n s t r u c t i o n s  from 
designated Contractor re?resentat i  ves exc l  us i  v e l  y. I n t e r f a c e s  
w i t h  other project participants,  i f  any, shal 1 be directed by the 
Contractor. 

PUBLIC INTERFACES: 

No re lease of i n f o r m a t i o n  concerning the proposed project  by the 
Subcmtractor t o  the public she1 1 be made without pr ior  c o ~ s e n t  
by the  C o n t r a c t o r .  The S u b c o n t r a c t o r  s h a l l  coopera te  w i t h  t h e  
Contractor i n  maintaining an o r d e r l y  flow of i n f o n a t i o n  t o  the 
p u b l i c  if requi red .  A l l  r e q u e s t s  fo r  informat ion  s h a l l  be 
referred t o  the Contractor. 

A V A I L G E L E  FACILITIES: 

Contractcr shal 1 make a v a i l a b l e  t o  the Subcontractor an outside 
a r e a  and/or  i n s i d e  b u i l d i n g  f a c i l i t i e s ,  as r e q u i r e d  and/or  as  
a v a i  1 a b 1  e, f o r  storase o f  the Subcontractor's equipment. Other 
f a c i l i t i e s  s h a l l  be furnished as out l ined in the General Condi- 
tions. 

0 

0 

359 

376 



RADIOLOGICAL CONDITIONS 

' General 

The FMPC waste storaGe area contains low-level radioactive waste 
mater ia l .  The Subcontractor s h a l l  maintain s t r i c t  compliance 
w i t h  appl icabl e-FMPC and Federal guide1 ines fo r  personnel hygiene 
a n d  radiation exposure. Contractor personnel w i  1 1  be avai lable  
t o  discuss w i t h  perspective Subcontractors the 1 eve1 of r a d i a t i o n  
i n  the waste s torage  area a n d  the appl i cab l  e exposure 1 imita- 
tions. 

_ .  . - 
A t  l e a s t  one of  the  Subcontractor 's  personnel a t  the  worksite 
must be knowledgeable a b o u t  radiation and must be responsible for  
seeina t h a t  a 1  1 Subcontractor employees wear proper dosimeters 
(suppl ied by C o n t r a c t o r )  a n d  f o l  l o w  a 1  1 appl i c a b l e  rad ia t ion  
protection requi remen ts. 

K-65 AREA 

.... . 
. .  . 

_ _  

The K-65 tanks contain approximately 8800 MT o f  radium-bearing 
residues. The waste contains approxisately 11,200 k g  uranium and 
1 ,652  Ci o f  radium. S t r i c t  a t t e n t i o n  must be g i  ven t o  1 imit ing 

Contractor personnel 
wil l  be ava i l ab le  t o ,  discuss specific exposure l imitat i ions in 
the vicini ty  of the K-65 tanks. 

,-.exposure time i n  the vicini ty  of the tanks. 

I n  the event e i ther  K-65 t a n k  is opened, a i r  suppl ied respiratory 
protection must be worn by a l l  employees i n  the area. 
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APPENDIX B 
PROJECT MANAGEMENT 

Westinghouse Project Manager 

Mr. Dennis Carr (513) 738-6801 

Weston Project Manager 

Dr. Donald R. Phoenix (215) 692-3030 

Study Community Liaison 

Mr. Harry Horner (513) 738-6750 
P.O. Box 398704 
Cincinnati, OH 45239 
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SECTION 9 

DATA MANAGEMENT PLAN 
FOR THE 

CHARACTERIZATION OF THE WASTE STORAGE 
AREAS AT THE FEED MATERIALS PRODUCTION CENTER 
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SECTION 9 
DATA MANAGEMENT PLAN 

9.1 INTRODUCTION AND PURPOSE 

This report describes the overall plan for all activities con- 
cerning data handling during characterization of the FMPC Waste 
Storage Area. Procedures and guidelines in this report are in 
accordance with the Environmental Protection Agency's (EPA) 
Guidance on Remedial Investigations under CERCLA. 

The purpose of this Data Management Plan is to document the 
procedures and requirements necessary for the achievement of high 
data quality standards. The primary objective of this plan is to 
highlight the methodology to be used for all aspects of data 
handling, such as collection, encoding, entry, verification, 
extraction, and analysis. Several types of data will be utilized 
on this project. First, there is scientific data, which is 
collected and handled throughout the entire analysis process. 
The management of this type of data consumes the majority of this 
report and is the content for Section Three. 

Second, there is data previously collected on the site which is 
already documented and organized. This is the content of Section 
Two. 

a 
Third, there is non-scientific data which covers items such as 
medical records, quality assurance and quality control proce- 
dures, financial data, etc. Sections Four, Five and Six will 
cover this. 

9.2 EVALUATION OF EXISTING DATA 

All data resulting from previous studies will be evaluated on the 
basis of validity and sufficiency prior to the development of the 
site sampling plan to provide an effective means of supporting 
the objective of sampling. 

9.2.1 Data Validitv Rewirements 

0 Sampling date 
0 Sampling location and description 
0 Sampling depth and increment 
0 Collection technique 
0 Field preparation technique 
0 Laboratory preparation technique 

.- - - - .. - . .  . _ .  - .. - . -  
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0 Laboratory analytical methods 
0 Laboratory detection limits 

9.2.2 Data'Sufficiencv Reauirements: 

0 Does the data adequately characterize the site 
0 Does the data satisfy regulatory and engineering criteria. 

9.2.3 Data Sensitivity 

This will determine the impact on site confirmation if no addi- 
tional sampling is performed. 

9.2.4 Data Loadinq 

All relevant existing technical data will be loaded into the 
Tecnical Data Management System. This data will be augmented by 
data collected as part of the sampling plan to provide a full 
view of the environment when performing data analysis. 

9.3 TECHNICAL DATA MANAGEMENT 

9.3.1 Data Processinq 

The flow of data, from the original source to the final destina- 
tion, is illustrated in Figure 3-1. The subsections contained in 
the flow process include the collection of data, the data base 
manager and the output spawned from the data. 

9.3.2 Data Collection 

The Fernald site will be characterized through existing and newly 
collected data and the subsequent analysis of that data. Factors 
such as aerial extent of the site, concentrations and volume of 
disposed contaminants, geomorphic setting of the site, health 
hazard potential, and the propensity for contaminant migration 
all contribute to the range and amount of data to be collected. 

Particularly as related to site characterization, spatial and 
temporal aspects of data collection must be of appropriate 
distribution to correctly identify the existence, nature, extent, 
and sources of contamination. The iterative process of data 
collection is based upon the investigative nature of site charac- 
terization where subsurface conditions must be evaluated. 
Patterns and techniques used in data collection must be represen- 
tative of waste site conditions and are typically employed in 
some combination to provide a thorough view of natural phenomena. 

- - _ .  . -  - .  _ _  
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For example, it may be desirable to assess the impact of contami- 
nation of ground water supplies on properties adjacent to a site. 
To accomplish this, the capacity of groundwater flow to transport 
contaminants would require investigation. Data from borehole 
logs, slug or pump tests, piezometric surface measurements, 
groundwater quality analysis, soil phy'sical properties analysis, 
etc., would then be utilized to determine contaminant transport. 

The types. frequency, and locations of data to be collected are 
described in the sampling plans of the preceding sections of this 
document. 

Although these data will be collected from many different sources 
by numerous program participants and contractors, all data will 
be controlled by conforming to standardized formats, have identi- 
fiable sampling and analysis documentation (standard procedures), 
and be appropriately referenced with respect to detection limits. 
This control will be provided by establishing a data collection 
methodology that identifies responsibility for classification of 
data, defining standard formats, ensuring against collection of 
invalid or redundant data, and preventing critical gaps in data. 

Data Encodinq 

Data encoding is composed of three steps which collectively 
impose control and organization of data. This intentional 
grouping consolidates the recording and handling of data, begin- 
ning with field collection, through laboratory analysis, and 
finally automation of the data. Considered at this stage are the 
importance and difficulty of obtaining data from the field in a 
complete and accurate manner, followed by the minimization of 
human transcriptions. Subsequent uses of data completely depend 
upon the integrity of the observation, recording, and referencing 
of data. Preservation of this integrity constitutes the primary 
objective in the coordination of data at this stage. 

The quality of data ultimately used in data analysis is subject 
to, and influenced by, several primary factors that are consid- 
ered in the data collection step. 

0 Units of measure accompany each parameter and are con- 
sistent for that parameter throughout the term of 
measurement 

e Low concentration values, typically values less than a 
specified detection limit and qualitatively denoted by 
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a less than I1<l1 sign, are analyzed at half the reported 
value. 

0 Significant figures of parameter values are reported 
with a consistent number of digits, subject to the same 
round-off rules, and measured with equal precision. 

The technical data collection step is flanked on both sides by 
the mechanisms that achieve the objectives stated previously. 
Standard data collection forms promote the control of data by 
unifying the content of information regardless of its origin. 
This data collection methodology consolidates the vast possibili- 
ties of data collection into a group of information pertinent to 
problem solving needs. Attributes of this focused pattern on the 
broad array of data required for site characterization ensure 
against collection of invalid or redundant data and eliminates 
the critical gaps in data. Data collection forms directly 
correspond to the data base files, which are described in greater 
detail in a subsequent section. 

Equally important to data collection are the standard operating 
procedures that outline the steps to be taken in the acquisition 
and review of data. In effect, procedures address the integrity, 
validity, and security of information based upon the objectives 
outlined above. Operating procedures also provide the vehicle 
for establishing authority, responsibility, and accountability 
for the acquisition and classification of data. Without these 
guidelines, the data collection process would lack consistency 
and coordination. Automated systems designed to manage informa- 
tion inherently require consistency to function optimally. 

Data Review 

The focal point between the data collection process and any data 
management system is the manual review of data for completeness 
and accuracy. At this stage, data collected by field testing or 
generated by laboratory analysis requires organization for 
appropriate subsequent use. The above discussion concerning data 
encoding concentrates on data organization and consistency 
through standard data collection forms, and is coordinated by 
guidelines established through standard operating procedures. 
While these mechanisms strive to ensure regularity in the data 
that is collected, they do not necessarily guarantee that the 
correct data has been obtained in accordance with the original 
data collection requirement. 
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In summary, this stage involves the intervention of professional 
evaluation. The enforcement process is accomplished by the 
feedback loop extending from the data review stage to the date 
encoding stage (in specific, the data collection step). This 
provides a means of returning data to the field or laboratory for 
revision or completion when necessary. Incorrect analyses could 
result if an incomplete set of data was used. For example, 
omitting the water quality results of a key down gradient well 
from a contour plot of down gradient contamination concentrations 
would skew the extent and potential migration of contaminants. 

9.3.3 Data Base Manaser 

The Data Base Management System (DBMS) that will be used to 
handle all data involved with the Fernald site will be ORACLE. 
ORACLE is a relational data base with a high level standard query 
language. ORACLE will be used for several reasons including 
successful past experience with the product and its unique 
compatibility with several types of micro-computers. 

The hardware used to run the DBMS will be WESTONIS Digital 
Equipment Corporation VAX 11/785. This system is a high powered 
mini-computer with the capacity to handle large amounts of data 
and several on-line users simultaneously. The system configura- 
tion of the VAX 11/785 is illustrated in Figure 3-2. 

0 
There will be other DBMS add-on packages used depending on the 
needs of the client and the environment expansion requirements. 

9.3.4 System Security 

The security of data is necessary for legal and financial rea- 
sons. The entire sphere of the data security process will be 
governed by four major points of interest. They are: 

Personnel Handlins Data 

All personnel connected in any way with the DBMS will be author- 
ized beforehand and will be given certain and limited access to 
the data itself. When an employee is removed from the project, 
their access rights will be withdrawn. A data base administrator 
will be appointed to police all activities concerning the DBMS. 

Procurement of Documents 

All documents associated with the data gathered for the project 
will be limited to public use, unless authorized by the client. 

~ - . . . -. . . .. . . -. . - - . . ~ - ~~ . . . .- . . . . 
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When documents are produced concerning data, access restrictions 
will be applied unless waived by the client. 

Data Base Lockina Mechanisms 

When dealing with simultaneous users, locking procedures will be 
employed to ensure the integrity and interpretation of data. 
Write locks will be in effect when more than one user at the same 
time attempts to update the same file. All users will be in a 
waiting mode until the first user is finished updating. 

Read locks will be in effect when a user attempts to access data 
they are not authorized for. These read locks can be on a user 
defined level or a file level. 

Passwords (System Oriented) 

Passwords will be assigned to each user, data screen, and data 
base. These passwords will be assigned and controlled by the 
data base administrator. There can be multi-levels of 
passwording, depending upon the degree of security desired. 

9.3.5 Data File Structure 

Many data types associated with characterization of hazardous 
waste disposal sites are necessary to coordinate all information 
entering the data base. The range of data types collectively 
describe or enable the description of the magnitude, extent, 
direction, and rate of movement of contaminants. 

The variety of data collected is configured into logical sets of 
information contained in computerized data files. These files 
are then be connected by the data base management system soft- 
ware. Data used to construct these files will be selected from 
data collection activities. This data will be a subset of all 
information collected. Within each file will be one or more data 
types that logically define specific segments of the data ele- 
ments which characterize the content of the particular data. 

The structure of some of these files is as follows: 

a) General Site Information 
1) Site code 
2) Site type 
3) Site name 
4) Location identifier 
5) Site coordinator 

9-6 
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b) Site Coordinate Information 
1) Site code 
2) Site coordinator values (relating to information shown 

3) Survey reference benchmark 
4) Standard map scale 
5) Site surface area 

on 
site maps) 

c) Topographic Surface Data 
1) Site code 
2) North coordinate 
3) East coordinate 
4) Topographic surface elevation 

d) Legal Survey Data 
1) Site code 
2) Boundary designation 
3) North coordinate 
4) East coordinate 

e) Parameter Definition Information 
1) Parameter code 
2) Parameter name 
3) Parameter description 
4) Units of measure 
5) Standard detection limits 

f) Borehole/Surface Location Definition 
1) Site code 
2) Location ID 
3) North coordinate 
4) East coordinate 
5) Ground elevation 
6) Drilling company code 
7) Date of establishing location 
8) Borehole depth 
9) Borehole diameter 
10) Casing flag 

g) Well Casing Definition 
1) Site code 
2) Location ID 
3) Well owner code 
4) Installing company code 
5) Installation date 

8 6) Casing elevation 
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End depth of casing 
Casing diameter 
End depth of seal 
Filter pack length 
Formation of completion 
Stratagraphic order of formation 
Screen beginning depth 
Screen length 
Screen unit area 
Hydrologic flow relationship 

h) Lithological Data _ 
Site code 
Location ID 
Log date 
Logging company code 
Log depth 
Soil/Rock stratum 
Stratagraphic order of stratum 
Visual classification 

i) Soil Properties Data 
Site code 
Location ID 
Log date 
Analytical laboratory code 
Sampie ID 
Beginning depth 
Ending depth of 
Parameter code 
Parameter value 
Parameter value 

of sample 
sample 

indicator 

j) Water Quality Data 
1) Site code 
2) Location ID 
3) Sample ID 
4) Log date 
5) Log depth 
6) Analytical laboratory code 
7) Parameter code 
8) Parameter value indicator 
9) Parameter value 
10) Value uncertainty 
11) Detection limit 

9-8 
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k) Slug Test Data 
1) Site code 
2) Location ID 
3) Log date 
4) Logging company code 
5) Slug volume 
6) Elapsed time from start of test 
7) Water level 

1) Pump/Recovery Test Data 
1) Site code 
2) Test type 
3) LocatZion ID 
4) Log date 
5) Logging company code 
6) Distance from pumped well 
7) Elapsed time from start of test 
8) Water level 

m) Ground Water Level Data 
1) Site code 
2) Logging company 
3) Location ID 
4) Log date 
5) Log time 
6) Water level 

n) Geophysical Test Data 
1) Site code 
2) Location ID 
3) Log date 
4) Logging company code 
5) Ending depth of test 
6) Parameter code 
7) Parameter value indicator 
8) Parameter value. 

9.3.6 Data Entrv/Modification 

The data base will incorporate automated screens for the entry 
and modification of data. The screens will coincide with the 
data collection forms and will be laid out accordingly. These 
data collection forms will serve jointly as the data entry forms 
so as to eliminate the need for recopying the data. This eradi- 
cates one potential source of error. 
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All screens will contain functions, both automatic and pro- 
gramed, which relate to data entry and maintenance. These 
functions include: 

0 

Q 

e 

Q 

0 

Data editing and verification at the field level - Each 
field will be verified at the time of entry and before 
continuing to.the next field. 

Use of pre-defined codes - Acronyms will be estab- 
lished beforehand and these coaes will be entered in 
the data base in that way. Separate files will contain 
full descriptions of these codes. 

Field completeness at the record level - Certain fields 
will be added based on information found for the entire 
record. This will occur after the record has been 
entered. An example would be a parameter description 
added after a parameter code has been entered. 

Integrity of data - All steps will be taken to ensure 
full integrity of data. The term llhouse-keepingll is 
usually associated with this process. It involves 
updating data records relative to information added by 
the user. 

Error messages - When a recognizable error occurs, a 
message will appear on the screen. This message will 
be clear and concise with the intent of informing the 
user of the error. There are many reasons .for error 
conditions, including incorrect spelling, unmatched 
fields, mandatory fields not filled in, and fields 
exceeding established bounds. 

Automatic entry of repetitious field values -On occa- 
sion, there is a need to enter a value more than once. 
Sometimes the screen program will be able to duplicate 
this value and automatically enter it into the record. 
This not only saves time, but also ensures data integ- 
rity and minimizes error. 

User friendly environment - The screen will be devel- 
oped with the data entry operator in. mind. All steps 
will be taken to limit the amount of paper oriented 
assistance and include this type of help on the 
screens. 
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0 External data entry utilities - Utilities will be made 
available to add data that is already entered in a file 
outside of the data base. These utilities will auto- 
matically add this data to the data base, thus saving 
the time of reentering the entire file. 

9.3.7 Data Reportinq 

The data base will have data reporting modules that will be 
flexible and easy to use. These modules will be able to run in a 
batch mode as well as an interactive mode. They will incorporate 
all standard high-level query capabilities such as searches, 
sorts, control breaks, and reformatting. Standard and customized 
modules will allow for regular production reports and ad-hoc (on 
demand) reports. 

Standard Report Module 

The query language has the capability of providing all data 
search, analysis, and report writing features. 

Some of the standard data query features are: 

selection of specific fields, 
control of field sequences, 
selection of specific records, 
multiple search conditions, 
alternative search conditions, 
negative search conditions, 
search for a range, 
search for values in a list, 
ordering records, 
arithmetic expressions, 
character string functions, 
date formatting. 
date arithmetic 

0 

Customized Report Module 

Customized reporting is often a necessary function needed by the 
user. This includes the customization of data analysis, manipu- 
lation of data and the reporting of data. These report modules 
will incorporate all facets of the standard report modules, but 
will be produced in a more personalized way and sometimes in more 
detail. 

9-11 
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The need often arises to take a standard production report and 
modify it. The change may be minor and may only be needed one 
time. lWser-friendlinesslt must be stressed here because of the 
need to produce these reports on short notice. 

There are numerous custom report functions available, some of 
which include: 

alter file, 
sound alike function, 
custom formatting of data, 
selecting null values of data 
grouping items of data, 
indexing of data, 
upper and lower case transition, 
setting report lengths for custom forms, 
setting report widths for custom forms, 
rounding data, 
selection of data through a where clause, 

9.3.8 Data Preparation Modules 

There is often a need to have data manipulated and analyzed 
outside the realm of the data base itself. Having these modules 
directly incorporated into the data base degrades total system 
performance and adds complexity to the data base which impairs 
efficiency. An interface of utilities providing the capability 
to analyze certain subsets of data will be selected. Sections 
3.8.1 to 3.8.3 pertains to these utilities. 

0 

GraDhics/Numerics Manaaement System 

Graphics and numerics capabilities are incorporated into the 
system. This will enable the generation of a numerical surface 
representation over a uniform grid, the plotting of the surface 
by various techniques, the operation upon a surface or between 
surfaces logically, and the numerical analysis of a surface. The 
primary uses of this system are as follows: 

e 

e Plotting contours of contaminant distribution and 

e Vector generation and plotting of contaminant and 

Plotting the spatial distribution of well locations. 

migration. 

groundwater movement. 
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0 Cross-section of a site showing the topographic sur- 
face, groundwater surface, original disposal site 
interface with natural ground, etc. 

0 Volumetric calculations of contaminated material under 
consideration for excavation or stabilization. 

0 Surface area calculation of the contaminated region at 

0 Volume calculation of the contaminated region at a 

The Radian Corporation CPS-1 System will be used to provide this 
function. 

a specified concentration. 

specified concentration. 

X-Y Graphic Svstem 

General X-Y plotting capabilities are incorporated into the 
system. These will be flexible, and extensive user control will 
provide for the manipulation of data. A graphics preprocessor 
has been designed to produce standardized plots for various 
analysis techniques (e.g., slug tests, pump tests, static ground 
water levels, etc.) Various methods are used to plot relation- 
ships of data. The SAS/Graph system and application programs 
will be used to provide this function. 

Statistical Analysis Svstem 

A statistical analysis system will be provided to perform various 
statistical operations, to evaluate the distributions of data as 
a set, over time, for a site, for various types of data, etc. A 
curve-fitting utility will be incorporated for graphical presen- 
tations. The statistical package SAS will be used to provide the 
capability discussed above. Data will be retrieved from the data 
base, loaded to SAS, manipulated, and then uploaded back to the 
data base. 

9.3.9 Data Models 

Programs and models are used to give a verifiable representation 
of actual data. All models will be tested to run accurately 
against standard test data. The test data and an example run 
pattern will be provided. Each model will be evaluated for 
further integration into the overall system by using data base 
and supplemented by designing parameters and/or calibration data. 
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The library of models includes: 

. : . 

0 Hydrology and hydraulics 
0 Ground water flow 
0 Aquifer simulation 
0 Contaminant transport 
0 Chemical equilibrium 

9.3.10 Laboratorv Data 

The analysis of chemical data will be performed by both the data 
base system itself and by WESTON Analytical Services. The data 
base has customized programming to include the calculation of 
data to be presented in a report form. These programs provide 
searches, sorts, and computations which are combined and used 
repetitively. The . basic concept is to provide an 
applications-oriented approach to problem solving and decision 
making to serve program needs. Through this process, data is be 
delivered to the data base analyzer as a scientific and a manage- 
ment tool. 

WESTON Analytical Services will provide the laboratory data 
analytical functions necessary for data calculation and manipula- 

Various types of instruments are used to analyze different types 

chromotography/mass spectroscopy) for organic data, AA furnaces 
and ICPIs for metals, as well as a variety of instruments for 
Inorganic data. 

Once the data is analyzed in the laboratory, it is entered into 
the data base. The method for entering this data follows the 
standard procedures found in the Data Entry/Modification section 
of this report. 

tion. 

of data. These instruments include GC/MS (gas 

9.3.11 Data Storase 

Once data is collected and entered in the system, it must be 
stored in an environment that is well suited for long-term 
retention and integrity. This data must be maintained in this 
manner for several reasons, including legal and financial. 

Several factors will be taken into consideration when storing the 
data. The purpose of these determining elements is to ensure the 
reliability of the data being stored. Some of these factors 
include, but are certainly not limited to: 

temperature, 
off-site storage, 
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method of magnetic tape access, 
BPI factor, 
read-only access, 
ease of transferability, 
transportation of data, 
client access, 
data error hit rate, 

9.4 HEALTH AND SAFETY RECORDS 

WESTON will have specific health and safety responsibilities for 
the health and safety of workers and the public as described in 
the Health and Safety Plan. 

The entire set of records concerning specific health and safety 
requirements will be organized and saved in a fashion for quick 
access and completeness. These records will be held in a 
micro-computer and backed up on a regular basis. All files will 
be the responsibility of WESTON'S Health and Safety Director. 

9.5 PUALITY ASSURANCE/QUALITY CONTROL (QA/OC) 

9.5.1 Purpose 

Quality assurance is a measure of how accurately the data falls 
within prescribed predefined limits set for environmental sam- 
pling to ensure repeatability of results and that the measured 
parameters reflect reality. This is an external check of accura- 
CY 

Quality control is a measure of how precise predefined procedures 
for collecting and analyzing data are followed to ensure correct- 
ness of results. This is an internal check of precision. 

Guidelines and procedures have been established at WESTON to 
ensure that QA/QC methods are adhered to. In regards to the data 
itself, data base and laboratory QA/QC procedures are followed. 
All management and record keeping pertaining to the data follow 
the administrative QA/QC procedures. 

9.5.2 Data Base Procedures 

The data base manager encompasses all data related items relative 
to the complete study of a hazardous waste site. To ensure that 
this data is kept accurate and preserved for long term use, QA/QC 
procedures are established for the data base. 
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Some data base QA/QC procedures will include: 

Data verification - (system) - Verification checks 
inherent to the systematic approach of data handling 
include proper spelling, correct format of an entry, 
completeness of data, etc. This will be accomplished 
through programmable checks and built-in data base 
checks. 

Data verification - (manual) - Verification will also 
be done through visual checks of data for accuracy and 
completeness. This procedure will be accomplished by 
competent and thoroughly trained individuals. 

Run scheduling - The scheduling of runs is very 
important because of the possibility of conflicting . 
runs causing error conditions. The proper scheduling 
will be overseen by the Operations Department with 
input from the Data Base Administrator. 

Data redundancy restrictions - All precautions will be 
taken to limit the need for data items to be repeated 
throughout the data base. These limitations must be 
enforced because of exceeding storage boundaries and 
overall data clarity. The less complicated a system 
remains, the easier it becomes to maintain. 

Personnel training - All personnel connected in any 
way with the data base will be qualified in every phase 
of his or her task. These individuals will possess 
these qualities beforehand or will be trained at the 
time their task is given to them. 

9.5.3 Laboratory Procedures 

WESTON Analytical Services incorporate their own in-house QA/QC 
procedures. The lab is concerned with keeping measurements of 
data throughout the entire analytical process and also ensuring 
that this data is not tampered with by unauthorized personnel. 

Some ways in which the laboratory controls this QA/QC procedure 
are: 

8 Contract Lab Program (CLP) - The CLP reporting process 
is an EPA accepted format in which all laboratories 
under contract with the EPA must conform to. These 
reports, among other things, determine what types of 

__ - - - - ~- - _ _  . - - 
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analyses are performed on the sample data. The reports 
are computer generated and fall under the specific 
guidelines of the EPA. 

QA/QC reports - In addition to CLP reports, specific 
QA/QC reports are generated through the laboratory's 
computer. These reports ensure the consistency and 
accuracy of data handled. 

Chain of custody reports - All samples entering the 
laboratory are tracked from the time they are delivered 
to the time they leave the premises. The way this is 
accomplished is through Chain of Custody reports. Each 
department or individual handling the samples sign off 
when finished with the data. Hard copies are kept by 
appropriate department heads as well as the client. 

Sample identification - All samples will be labeled in 
accordance with EPA guidelines and laboratory guide- 
lines. These labels will be easily identified and 
attached to the sample throughout the analyses process. 

9.5.4 Administrative Procedures 

QA/QC procedures have been established at Weston pertaining to 
all administrative aspects of corporate dealings. A standard 
operating procedure memo was circulated through the company with 
these terms defined. The reason for these guidelines is the need 
for an organized, consistent approach to filing, controlling, and 
retrieval of project related information. This system was 
developed under the following guidelines: 

Files are the documented corporate memory - The system 
must be useable both by project team and by other 
corporate personnel often long after the project team 
has been disbanded and may no longer be available. 

The filing system must be consistent and flexible - 
File headings that are generally applicable to all 
projects have been identified. Provision has also been 
made for additional headings for future or project 
specific needs. 
Files must be controlled so that information required 
is available when needed by corporate, project manage- 
ment and project execution personnel. 
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9.6 FINANCIAL AND PROJECT TRACKING 

9.6.1 Purnose 

The collection, documentation, and reporting of data will take a 
systematic approach. The purpose of this tracking is for legal 
and financial reasons and helps to ensure that each phase of the 
project meets specified deadlines and deliverables. 

The automated system in which this tracking is accomplished is 
VISION by Systonetics, Inc. 

VISION is an advanced Management Information System.designed for 
program and project management applications. 

Some of VISION'S capabilities include: 

0 Network scheduling of Critical Path models. 

0 Multiple resource allocations, tracking and projection. 

0 Cost tracking,.projection and reporting. 

0 IIWhat-if" analysis. 

0 Sophisticated graphical representation in the form of 
Networks, Bar charts, and Management graphs. 

o Standard, flexible reporting formats for cost, re- 

0 User-oriented, free-format report writer for custom 

The Project Control Coordinator will be responsible for maintain- 
ing and executing the system. This individual will interface 
with department managers to control all resources as well as 
on-demand changes to scheduling. 

source, and scheduling information. 

reporting. 

9.6.2 Reportinq 

Financial and project tracking is extremely important to the 
overall control of a project. The reports processed by VISION 
will be distributed on a monthly basis. These reports include 
the schedule performance index and cost schedule status report. 
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9.6.3 Data Base Interface 

INFO, developed by Systonetics, Inc., will be used as an inter- 
face to VISION for the purpose of holding all data and providing 
flexibility to the system. This data base will establish easy 
access to the information and also give high level query capabil- 
ities to the user. 
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