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DEPARTMENT OF THE ARMY 

US ARMY CHEMICAL SCHOOL 
FORT MCCLELLAN, ALABAMA 362055020 

ATZN-CMA-HP (385-1 lm) 

MEMORANbUM FOR U.S. Nuclear Regulatory Commission, Region 2, Nuclear Material 
Licensing Section, ATTN: Orysia Bailey, 61 Forsyth Street, 
S.W., Suite 23T85, Atlanta, Georgia 30303-3415 

SUBJECT: Decommissioning Plan for Chemical School Radiological Laboratories and Alpha 
Field, License Number 01-02861-05, Docket Number 030-1 7584 and License Number SNM- 
1877, Docket Number 7002934. - -- 

1. The Decommissioning Plan for the Chemical School Radiological Laboratories and Alpha 
Field is enclosed for your review and approval. Decommissioning will be accomplished by 
the Health Physics Office of the Chemical School to meet the criteria in 10 CFR 20.1402. 

2. The Decommissioning Plan for the Burial Mound at Pelham Range was sent as a separate 
document and will be decommissioned to meet the criteria in 10 CFR 20.1403. 

3. The Chemical School point of contact is Mr. John W. May, Health Physics Manager at (256) 
848-5737. 

FOR THE COMMANDANT 

Encls ( Colonel, U.S. ~ r m y  
Assistant Commandant 
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3. DESCRIPTION OF METHODS USED FOR PROTECTION OF OCCUPATIONAL A h 9  PUBLIC HEALTH 
AND SAFETY. 

3.1. Facility Radiological History Information. 

3.1.2. Radiological Laboratories, Building 1081. Construction of the facility was completed in late 1988. 
On 14 November 1988, random smears were taken in the vault and laboratory 7 to establish a 

baseline. The smears were counted on the Tenelec LB5 100 gas-proportional counter. Ten (10) smears 
were taken in the vault and counted. The highest activities were: 1.14 dpm alpha, 1 1.24 dpm beta, and 
9.91 dpm gamma. Fifteen (15) smears were taken in laboratory 7. The highest activities were: 0.36 
dpm alpha, 4.53 dpm beta, and 15.03 dpm gamma. 

On 9 December 1988, random smears were again taken in the vault and laboratory 7 and 
counted on the Tenelec LB5100. Fifteen (15) samples were taken in Laboratory 7. The highest 
activities were: 1.25 dpm alpha, 8.56 dpm beta, and 12.1 1 dpm gamma. Ten (10) samples were taken 
in the vault. The highest activities were: 0.34 dpm alpha, 4.08 dpm beta, and 12.47 dpm gamma. 

An instrument survey conducted 4-12 January 1989 using an Eberline E-520 survey meter 
indicated an average background reading of 0.02 mRh. 

- _- 
The only unsealed radioactive materials used in the facility were Au-198, CO-60, Cs-137, Ca-45 and 

SrN-90. Less than 10 mCi of CO-60, Ca-45 and Au-198 were used at any one time and less than 100 uCi of 
Cs-137 and Srff-90. The only locations where unsealed radioactive materials were present were Laboratory 
1, the Preparation Laboratory, the Health Physics Laboratory, and the storage vault. 

Cs-137 source with a maximum activity of 120 Curies. Also used in Laboratory 2 were a 100 mCi CO-60 
source and a 10 mCi Cs-137 source. Sealed sources of CO-60, Cs-137, Ca-45, SrN-90, U-235, U-238, Pu- 
239, Am-241, H-3, P-147, Ni-63, Mn-54, Cd-109, Co-57, Na-22, C-14, Tc-99, C1-36, Th-230 and Bi-210 of 
less than 10 uCi each were used in Laboratory 1, laboratory 5 ,  Laboratory 7, the preparation laboratory and 
the Health Physics Laboratory. All sources were stored in the storage vault except the multi-curie Cs-137 
calibrator. The largest sources in the storage vault were two 500 mCi Cs-137 sealed sources. 

The only contamination during the history of the facility was in the preparation laboratory isotope hood 
and that intentionally introduced into laboratory 1 for training. Contamination in the isotope hood was Ca-45 
and Au-198. Contamination in Laboratory 1 was Au-198. Areas are decontaminated after each use. 

Only sealed sources were used in the other laboratories. Laboratory 2 housed a gamma calibrator with a 

3.1.3. Alpha Field (see diagram at Attachment 6) 
The current operating license authorized operation of an alpha field. Even though licensed for 
operation, the field was never used. No licensed material was ever placed in the field. A baseline 
survey was conducted in June 1985. Swipes and soil samples were taken. Analysis of the soil samples 
indicated elevated levels of Cs-137 in the soil. There is no record of radioactive material ever being 
used in this area. A copy of the survey results are at Attachment 7. 

3.2. Ensuring that Occupational Radiation Exposures Are As Low As Is Reasonably Achievable (ALARA) 
The current ALARA plan for the operating licenses will remain in effect during decommissioning. 

3.3. Health Physics Program 
The Health Physics Program for the operating licenses will remain in effect during decommissioning. 

3.4. Contractor Personnel. 
The current radiation protection plan will apply to any contractors used during decommissioning of the 
laboratories. 

3.5. Radioactive Waste Management 
The Radioactive waste management section of the current operating licenses will be in effect during 
decommissioning. Since routine surveys of the facilities show no contamination, no radioactive waste is 
expected to be generated during decommissioning. 
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4. PLANNED FINAL RADIATION SURVEY 

The final radiation survey will be used to demonstrate that the radiological laboratories and the alpha field at the 
U.S. Army Chemical School meets the criteria for unrestricted use. The Multi-Agency Radiation Survey and 
Site Investigation Manuel (MARSSIM) and NUREG-5849 were used in developing the survey plan. 

Based upon prior surveys and the facility history, no residual radioactivity is expected. Release limits will be 
based upon a letter issued by the U.S. NRC dated May 1987, “Guidelines for Decontamination of Facilities and 
Equipment Prior to Release for Unrestricted Use or Termination of Licenses For Byproduct, Source or Special 
Nuclear Material”. These are the same as Table I from Regulatory Guide 1.86, see Attachment 4. These 
guidelines will become the Derived Concentration Guideline Limits (DCGL) for this survey. The release limits 
for exposure rates will be 5 microrem per hour above background, at 1 meter. This is the limit routinely applied 
by the NRC where site specific criteria has not been established. 

4.1. Classification of Areas by Contamination Potential. 
Each individual room or area within the impacted area has been assigned a Classification based upon 
contamination potential. The contamination potential was determined based upon the types and quantity of 
radioactive material used or stored in each room. The will be 4 Class 1 areas, 4 Class 2 areas, and 16 Class 
3 areas. Also being surveyed will be 4 non-impacted areas adjacent to the impacted areas. Diagrams of the 
facility and individual rooms within the facility are in Attachment 1 to this Decommissioning Plan. The 
Alpha field will be surveyed as a Class 3 area, 

_-- 

4.2. Identification of Survey Units. 
Survey units are indicated on the diagrams at Attachment 1. The number of data points per unit has been 
standardized throughout the survey area as follows. 

Class 1 Area (inside): 
Grid floors, walls, and ceilings in 1 meter squares. Divide each 1 meter grid into 4 quadrants. Take a 
smear sample of 100 square centimeters in each quadrant and count each sample in the Tenelec Gas- 
proportional counter. Take a meter reading at each smear location with the Eberline 520 survey meter with 
the HP 260 pancake probe. Perform a 100% scan of floors, walls and ceiling with the Bicron MicroRem 
meter. 

Class 2 Area (inside): 
Grid floors and lower walls, to a height of 2 meters, in 1 meter squares. Divide each 1 meter grid into 4 
quadrants. Take a smear sample of 100 square centimeters in each quadrant of the floors and lower walls, 
to a height of 2 meters, and count each sample in the Tenelec Gas-proportional counter. Take a meter 
reading at each smear location with the Eberline 520 survey meter with the HP 260 pancake probe. 
Perform a 100% scan of floors and walls, to a height of 2 meters, with the Bicron MicroRem meter. 
Grid upper walls, and ceiling in 1 meter squares. Take a smear sample of 100 square centimeters in each 1 
meter grid of the upper walls and ceiling and count each sample in the Tenelec Gas-proportional counter. 
Take a meter reading at each smear location with the Eberline 520 survey meter with the HP 260 pancake 
probe. Perform a 50% scan of upper walls and ceilings with the Bicron MicroRem meter. 

Class 3 Area (inside): 
Grid floors and lower walls, to a height of 2 meters, in 1 meter squares. Take a smear sample of 100 square 
centimeters in each 1 meter grid and count each sample in the Tenelec Gas-proportional counter. Take a 
meter reading at each smear location with the Eberline 520 survey meter with the HP 260 pancake probe. 
Perform a 25% scan of floors, walls, and ceilings with the Bicron MicroRem meter. 

Class 3 Area (Alpha Field); 
The field will be divided into 10 meter by 10 meter grids as per the diagram at Attachment 6. Take a 
sample in each 10 meter grid and count each sample in the Tenelec Gas-proportional counter. Take a meter 
reading at each sample location with the Eberline 520 survey meter with the HP 260 pancake probe. Take 
random soil samples for analysis. Perform a 25% scan of the field with the Bicron MicroRem meter. 



Non-Impacted Area: 
Grid floors and lower walls, to a height of 2 meters, in 2 meter square grids. Take a smear sample of 100 
square centimeters in each grid and count each sample in the Tenelec Gas-proportional counter. Perform a 
10% scan of floors and lower walls with the Bicron MicroRem meter. 

In addition to the samples and measurements shown above, random samples will be taken and counted on 
the Packard Liquid Scintillation Counter. A copy of the form to be used for recording results smear 
analysis and point monitoring are at Attachment 5 .  

4.3. Background Radiation 
The Laboratories have been surveyed monthly during the entire history of operations and baseline surveys 
were conducted in November and December 1988 prior to radioactive material being moved to the facility. 
Two rooms of the laboratory were selected for the baseline, the radiation storage vault and laboratory 7. 
The data sheets for rhese surveys are at  Attachment 2. 
An instrument survey performed in January 1989 and subsequent monthly surveys to date indicate an 
average background of 0.015 mR/hr. Copies of selected monthly dose rate surveys are at Attachment 3. A 
copy of the Baseline survey performed of the alpha field is at Attachment 7. 
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4.4. Instruments to be Used During Survey. 

INSTRUMENT MAKE& RADIATION 
TYPE MODEL DETECTED 

Scintillation, NaI Tennelec, alpha, beta, 
Proportional gas LB5 1 00-111 gamma 
flow 

Liquid Packard 1900 alpha/ beta/ 
Scintillation gamma 

Geiger-Mueller Eberline Md 520 beta, gamma 
w/HP-260 probe 

Scintillation, ZnS ANPDR-77 alpha, beta, 
gamma 

Scintillation, NaI Eberline SPA-3 gamma 

Scintillation Bicron gamma 
MicroRem 

SENSITIVITY WINDOW - USE 
RANGE THICHNESS 

to 999,999 counts 0.08 low level 
counting 

na low level counting 

0.01-2OOmIUhr 30 
bkg-24k cpm 1.4 

to 999k cpm 1.5 
to999kmRhr 11 

bkg to 3M cpm na 

bkg to 2k na 
uRemlhr 

survey & 
monitoring 

survey & 
monitoring 

survey 

survey 
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5. FUNDING 

Decommissioning will be performed by the Chemical School Health Physics staff, augmented by temporary 
hires. The Direct Labor cost is for the manhours of the staff and contract labor cost reflect the cost of the 
temporary hires. 

Direct Labor 
Supplies 
Freight 
Analysis 
Contract Labor 

$30,000 
$70,000 
$ 5,000 
$12,820 
$11,520 

TOTAL Direct Cost $129,340 

6. PHYSICAL SECURITY PLAN AND MATERIAL CONTROL AND ACCOUNTING PLAN PROVISIONS 
IN PLACE DURING DECOMMISSIONING 

No special provisions are applicable for this decommissioning plan. Physical security and control of the facility 
will remain the same as under the current operating licenses. 
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DEPARTMENT OF THE ARMY 
US ARMY CHEMICAL SCHOOL 

FORT MCCLELIAN, ALABAMA 36205-5020 

REPLY TO 
AlTENTlON OF 1 3 ;,hr: 2999 

ATZN-CMA-HP (385-1 lm) 

MEMORANDUM FOR U.S. Nuclear Regulatory Commission, Region 2, Nuclear Material 
Licensing Section, ATTN: Orysia Bailey, 61 Forsyth Street, 
S.W., Suite 23T85, Atlanta, Georgia 30303-341 5 

SUBJECT: Decommissioning Plan for Chemical School Radiological Laboratories and Alpha 
Field, License Number 01-02861 -05, Docket Number 030-17584 and License Number SNh4- 
1877, Docket Number 7002934. 

1. The Decommissioning Plan for the Chemical School Radiological Laboratories and Alpha 
Field is enclosed for your review and approval. Decommissioning will be accomplished by 
the Health Physics Office of the Chemical School to meet the criteria in 10 CFR 20.1402. 

2. The Decommissioning Plan for the Burial Mound at Pelham Range was sent as a separate 
document and will be decommissioned to meet the criteria in 10 CFR 20.1403. 

3. The Chemical School point of contact is Mr. John W. May, Health Physics Manager at (256) 
848-5737. 

FOR THE COMMANDANT 

I 

Colonel, U.S. Army 
Assistant Commandant 

Encls 
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DECOMMISSIONING PLAN 

1. GENERAL INFORMATION 
L This decommissioning plan is intended to cover the scope and intent of actions necessary for the release of the 

radiological laboratories located at building 1081 and the alpha field operated by the U.S. Army Chemical 
School at Fort McClellan, AL. 

Department of the Army 
U.S. Army Chemical School 

Fort McClellan, AL 36205-5020 
ATZN-CMA-HP 

NRC License Number 01-02861-05, Docket Number 030-17584 
NRC License Number SNM- 1877, Docket Number 070-02934 
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2. DESCRIPTION OF PLANNED DECOMMISSIONING ACTIVITIES 
Decommissioning will take place in increments, since the laboratories will be conducting normal operations in 
some of the rooms of the laboratories during the decommissioning effort. As operations in each room 
terminate, that room will be shut down and decommissioned. 

Activities 

1) Transfer operational control of 
facilities from Directorate of Training 
to Health Physics Office. 

2)Transfer Radioactive material to Fort 
Leonard Wood, MO 

1) Final Survey 

1) Move equipment offsite 

2) Transfer personnel 

2.1. Decommissioning Objective, Activities, Tasks, and Schedules 
The objective of this decommissioning plan is the unrestricted release of the radiological laboratories in 
building 1081 and the alpha field. Since no radioactive material was ever introduced into the alpha field 
and the history of routine monthly surveys in the laboratories indicate no contamination, 
decommissioning will consist of transferring licensed material and a detailed survey of the facility to 
insure no contamination is present. 

2.1.1. Decommissioning Objective, Activities, and Tasks. 

Tasks 
1. Cease normal operations in 

2. 

3. 

laboratories. 
Clear rooms of hmiture and 
equipment. 
Turn keys over to Health Physics 
Office. 

1. Prepare sources for shipment. 
2. Ship Sources 

1. Design Sampling Strategy 
2. Sample Collection 
3. Independent Laboratory Analysis 
4. Data Evaluation 
5 .  Report of Survey Findings 

1. Survey equipment for release 
2. Ship equipment to Ft Leonard Wood 

1. Survey party personnel depart site. 

Objectives 

2.1.1.1 
Prepare for final closeout 
surveys of facilities. 

2) Submit Final Report 

2.1.1.2 
Verification Survey 

1. Send Final Report to NRC. 

2.1.1.3 
Vacate Facilities. 

2.1.1.4 
Submit Final Report 

1) FinalReport 1. Receive Independent Laboratory 
Results 

2. CompareData 
3. Draft Report 
4. Assemble Report and Supporting 

Data 

I 
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2.1.2. Description 

Activities 

2.1.1.1 
1) Transfer 
operational control 
of facilities from 
Directorate of 
Training to Health 
Physics Office. 

2.1.1.1 
2)Transfer 
Radioactive 
material to Fort 
Leonard Wood, 
MO 

2.1.1.2 
1) Final Survey 

2.1.1.3 
1) Move 
equipment offsite 

2.1.1.3 
2) Transfer 
personnel 

2.1.1.4 
1) FinalReport 

2.1.1.4 
2) Submit Final 
Report 

Tasks 

1. Cease normal operations 
in laboratories. 

2. Clear rooms of furniture 
and equipment. 

3. Turn keys over to Health 
Physics Office. 

1. Prepare sources for 
shipment. 

2. Ship Sources 

1. 

2. 
3. 

4. 
5 .  

Design Sampling 
Strategy 
Sample Collection 
Independent Laboratory 
Analysis 
Data Evaluation 
Report of Survey 
Findings 

1. Survey equipment for 
release 

2. Ship equipment to Ft 
Leonard Wood 

1. Survey party personnel 
depart site. 

1. Receive Independent 

2. CompareData 
3. DraftReport 

Laboratory Results 

Assemble Report and 
Supporting Data 
1. Send Final Report to 

NRC. 

Description 

Due to a requirement to phase out operations at Fort 
McClellan and phase in operations at Fort Leonard 
Wood, the laboratories will be closed in phases. When 
a room or area at McClellan is no longer needed for 
training, the furniture and equipment in that room will 
be sent to the new lab at Leonard Wood and the keys to 
the room turned over to the Health Physics Office for 
decommissioning. 
The licensed material will be transferred to the US. 
Army Chemical School at Fort Leonard Wood, 
Missouri under license number 01-32063-01, docket 
number 030-34652. 
Transfer of licensed material will involve leak testing 
of sources, packaging, and shipping to Fort Leonard 
Wood. 
Release surveys of the facilities will be conducted as 
each room and/or area is closed to use. Release 
surveys will consist of dose rate surveys and 
contamination surveys. 
Since the entire history of the facility is known, each 
roodarea will be classified based on contamination 
potential, as recommended by MARSSIM. Class 1, 
class 2, and class 3 areas will be designated. The 
number of data points will be determined. 

Grid each roodarea and perform the designated scan 
survey. Collect the designated number of samples, as 
smears. Each smear will be evaluated in a gas 
proportional counter and liquid scintillation counter. 
A portion of the smears will be sent to an independent 
laboratory for counting to confirm results. 

Laboratory counting and exposure rate measurement 
data will be evaluated. 
Equipment used during the decommissioning will be 
surveyed for contamination. 
Equipment used during final survey will be shipped to 
Fort Leonard Wood. 
Personnel performing decommissioning efforts will 
depart. 

Approximately 500 samples will be shipped for third 
party analysis. Results of third party analysis will be 
compared to results of Chemical School analysis. 
Write draft narrative report. Assemble field data and 
analytical results and compile into a single report. 

The narrative, field data, and analytical results will be 
compiled into a single submittal. 
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2.1.3. Procedures 

Execution of this decommissioning plan will be in accordance with U.S Army Chemical School 
Regulation 385-1 and the Chemical School Health Physics Standing Operating Procedures unless a 
different procedure is stated in this plan. Both documents are currently used under the operating 
licenses. 

2.1.4. Schedules 

TASK 
1. Planning Phase 

Submit Decommissioning Plan 
Regulatory Comment period 

Decommissioning Plan Approval 
2. Decommissioning Phase 

Transfer Laboratories 4, 5, and 6 to Health Physics 
Final survey of Laboratories 4, 5, and 6. 
Transfer Alpha Field to Health Physics 

Final Survey of Alpha Field 
Transfer Radioactive Material to FLW 

Transfer laboratories 1, 2, 3 and tank room to Health Physics 
Final Survey of Laboratories 1,2,3 and tank room. 

Transfer Admin areas to Health Physics 
Final survey of Admin areas, H. P. Lab, prep Lab, and storage vault. 

Final Survey of non-impacted areas 
3. Final Report 

Send Samples for third party analysis 
Move decommissioning equipment offsite 

Receive field and analytical results 
Compile Final Report 

Transfer remaining personnel 
Submit Final Report 

Start Date 

Mon 3/22/99 
Wed 3/24/99 
Mon 4/26/99 

Mon 5/3/99 
Mon 511 1/99 
Mon 6/7/99 
Fri 611 1/99 
Mon 7/5/99 

Fri 7/9/99 
Wed 7/14/99 

Mon 8/2/99 
Mon 8/9/99 

Mon 8/16/99 

Mon 8/23/99 
Mon 8/30/99 
Mon 9/6/99 

Thu 9/16/99 
Mon 9/20/99 
Thu 9/30/99 

Due Date 

Tue 3/23/99 
Fri 4/23/99 
Fri 4/30/99 

Mon 5110199 
Fri 5/28/99 
Fri 611 1/99 
Fri 611 8/99 
Fri 7/9/99 

Wed 7/14/99 
Mon 711 9/99 
Mon 8/9/99 

Mon 8/16/99 
Fri 8/20/99 

Fri 8/27/99 
Mon 9/6/99 

Wed 911 5/99 
Thu 9/30/99 

Wed 9/29/99 
Thu 9130199 
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2.2. Decommissioning Organization and Responsibilities. 

The Organization and Responsibilities for this plan will be the same as for operation under the current 
licenses 

US Army Chemical School 

Daniel Uyesugi 11 Assistant Commandant 

John May 
Health Physics Manager 

ll Ronald DeGurnbia 
Health Physics Technician /I RSO 

U I E i  Laboratory Assistant Laboratory Assistant 

2.3. Training 

The training for this decommissioning plan will be the same as that under the current operating licenses. 

2.4. Contractor Assistance 

Contract workers will be used if needed to assist with layout, sampling, and data entry. 
This will consist of personnel hired through a local employment agency. 
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3. DESCRIPTION OF METHODS USED FOR PROTECTION OF OCCUPATIONAL AND PUBLIC HEALTH 
AND SAFETY. 

3.1. Facility Radiological History Information. 

3.1.2. Radiological Laboratories, Building 108 1. Construction of the facility was completed in late 1988. 
On 14 November 1988, random smears were taken in the vault and laboratory 7 to establish a 

baseline. The smears were counted on the Tenelec LB5100 gas-proportional counter. Ten (10) smears 
were taken in the vault and counted. The highest activities were: 1.14 dpm alpha, 1 1.24 dpm beta, and 
9.91 dpm gamma. Fifteen (15) smears were taken in laboratory 7. The highest activities were: 0.36 
dpm alpha, 4.53 dpm beta, and 15.03 dpm gamma. 

On 9 December 1988, random smears were again taken in the vault and laboratory 7 and 
counted on the Tenelec LB5100. Fifteen (15) samples were taken in Laboratory 7. The highest 
activities were: 1.25 dpm alpha, 8.56 dpm beta, and 12.1 1 dpm gamma. Ten (10) samples were taken 
in the vault. The highest activities were: 0.34 dpm alpha, 4.08 dpm beta, and 12.47 dpm gamma. 

An instrument survey conducted 4-12 January 1989 using an Eberline E-520 survey meter 
indicated an average background reading of 0.02 mR/hr. 

The only unsealed radioactive materials used in the facility were Au-198, CO-60, (3-137, Ca-45 and 
Sr/Y-90. Less than 10 mCi of CO-60, Ca-45 and Au-198 were used at any one time and less than 100 uCi of 
0 - 1 3 7  and Srff-90. The only locations where unsealed radioactive materials were present were Laboratory 
1, the Preparation Laboratory, the Health Physics Laboratory, and the storage vault. 

Only sealed sources were used in the other laboratories. Laboratory 2 housed a gamma calibrator with a 
Cs-137 source with a maximum activity of 120 Curies. Also used in Laboratory 2 were a 100 mCi Co-60 
source and a 10 mCi Cs-137 source. Sealed sources of CO-60, (3-137, Ca-45, Sr/Y-90, U-235, U-238, Pu- 
239, Am-241, H-3, P-147, Ni-63, Mn-54, Cd-109, co-57, Na-22, C-14, Tc-99, C1-36, Th-230 and Bi-210 of 
less than 10 uCi each were used in Laboratory 1, laboratory 5, Laboratory 7, the preparation laboratory and 
the Health Physics Laboratory. All sources were stored in the storage vault except the multi-curie 0 - 1 3 7  
calibrator. The largest sources in the storage vault were two 500 mCi Cs-137 sealed sources. 

The only contamination during the history of the facility was in the preparation laboratory isotope hood 
and that intentionally introduced into laboratory 1 for training. Contamination in the isotope hood was Ca-45 
and Au-198. Contamination in Laboratory 1 was Au-198. Areas are decontaminated after each use. 

3.1.3. Alpha Field (see diagram at Attachment 6) 
The current operating license authorized operation of an alpha field. Even though licensed for 
operation, the field was never used. No licensed material was ever placed in the field. A baseline 
survey was conducted in June 1985. Swipes and soil samples were taken. Analysis of the soil samples 
indicated elevated levels of Cs-137 in the soil. There is no record of radioactive material ever being 
used in this area. A copy of the survey results are at Attachment 7. 

3.2. Ensuring that Occupational Radiation Exposures Are As Low As Is Reasonably Achievable (ALARA) 
The current ALARA plan for the operating licenses will remain in effect during decommissioning. 

3.3. Health Physics Program 
The Health Physics Program for the operating licenses will remain in effect during decommissioning. 

3.4. Contractor Personnel. 
The current radiation protection plan will apply to any contractors used during decommissioning of the 
laboratories. 

3.5. Radioactive Waste Management 
The Radioactive waste management section of the current operating licenses will be in effect during 
decommissioning. Since routine surveys of the facilities show no contamination, no radioactive waste is 
expected to be generated during decommissioning. 
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4. PLANNED FINAL RADIATION SURVEY 

L 

The final radiation survey will be used to demonstrate that the radiological laboratories and the alpha field at the 
U.S. Army Chemical School meets the criteria for unrestricted use. The Multi-Agency Radiation Survey and 
Site Investigation Manuel (MARSSIM) and NUREG-5849 were used in developing the survey plan. 

Based upon prior surveys and the facility history, no residual radioactivity is expected. Release limits will be 
based upon a letter issued by the U.S. NRC dated May 1987, “Guidelines for Decontamination of Facilities and 
Equipment Prior to Release for Unrestricted Use or Termination of Licenses For Byproduct, Source or Special 
Nuclear Material”. These are the same as Table I from Regulatory Guide 1.86, see Attachment 4. These 
guidelines will become the Derived Concentration Guideline Limits (DCGL) for this survey. The release limits 
for exposure rates will be 5 microrem per hour above background, at 1 meter. This is the limit routinely applied 
by the NRC where site specific criteria has not been established. 

4.1. Classification of Areas by Contamination Potential. 
Each individual room or area within the impacted area has been assigned a Classification based upon 
contamination potential. The contamination potential was determined based upon the types and quantity of 
radioactive material used or stored in each room. The will be 4 Class 1 areas, 4 Class 2 areas, and 16 Class 
3 areas. Also being surveyed will be 4 non-impacted areas adjacent to the impacted areas. Diagrams of the 
facility and individual rooms within the facility are in Attachment 1 to this Decommissioning Plan. The 
Alpha field will be surveyed as a Class 3 area, 

4.2. Identification of Survey Units. 
Survey units are indicated on the diagrams at Attachment 1. The number of data points per unit has been 
standardized throughout the survey area as follows. 

Class 1 Area (inside): 
Grid floors, walls, and ceilings in 1 meter squares. Divide each 1 meter grid into 4 quadrants. Take a 
smear sample of 100 square centimeters in each quadrant and count each sample in the Tenelec Gas- 
proportional counter. Take a meter reading at each smear location with the Eberline 520 survey meter with 
the HP 260 pancake probe. Perform a 100% scan of floors, walls and ceiling with the Bicron MicroRem 
meter. 

Class 2 Area (inside): 
Grid floors and lower walls, to a height of 2 meters, in 1 meter squares. Divide each 1 meter grid into 4 
quadrants. Take a smear sample of 100 square centimeters in each quadrant of the floors and lower walls, 
to a height of 2 meters, and count each sample in the Tenelec Gas-proportional counter. Take a meter 
reading at each smear location with the Eberline 520 survey meter with the HP 260 pancake probe. 
Perform a 100% scan of floors and walls, to a height of 2 meters, with the Bicron MicroRem meter. 
Grid upper walls, and ceiling in 1 meter squares. Take a smear sample of 100 square centimeters in each 1 
meter grid of the upper walls and ceiling and count each sample in the Tenelec Gas-proportional counter. 
Take a meter reading at each smear location with the Eberline 520 survey meter with the HP 260 pancake 
probe. Perform a 50% scan of upper walls and ceilings with the Bicron MicroRem meter. 

Class 3 Area (inside): 
Grid floors and lower walls, to a height of 2 meters, in 1 meter squares. Take a smear sample of 100 square 
centimeters in each 1 meter grid and count each sample in the Tenelec Gas-proportional counter. Take a 
meter reading at each smear location with the Eberline 520 survey meter with the HP 260 pancake probe. 
Perform a 25% scan of floors, walls, and ceilings with the Bicron MicroRem meter. 

Class 3 Area (Alpha Field); 
The field will be divided into 10 meter by 10 meter grids as per the diagram at Attachment 6.  Take a 
sample in each 10 meter grid and count each sample in the Tenelec Gas-proportional counter. Take a meter 
reading at each sample location with the Eberline 520 survey meter with the HP 260 pancake probe. Take 
random soil samples for analysis. Perform a 25% scan of the field with the Bicron MicroRem meter. 
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Non-Impacted Area: 
Grid floors and lower walls, to a height of 2 meters, in 2 meter square grids. Take a smear sample of 100 
square centimeters in each grid and count each sample in the Tenelec Gas-proportional counter. Perform a 
10% scan of floors and lower walls with the Bicron MicroRem meter. 

In addition to the samples and measurements shown above, random samples will be taken and counted on 
the Packard Liquid Scintillation Counter. A copy of the form to be used for recording results smear 
analysis and point monitoring are at Attachment 5 .  

4.3. Background Radiation 
The Laboratories have been surveyed monthly during the entire history of operations and baseline surveys 
were conducted in November and December 1988 prior to radioactive material being moved to the facility. 
Two rooms of the laboratory were selected for the baseline, the radiation storage vault and laboratory 7. 
The data sheets for these surveys are at Attachment 2. 
An instrument survey performed in January 1989 and subsequent monthly surveys to date indicate an 
average background of 0.015 mR/hr. Copies of selected monthly dose rate surveys are at Attachment 3. A 
copy of the Baseline survey performed of the alpha field is at Attachment 7. 
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4.4. Instruments to be Used During Survey. 

INSTRUMENT MAKE& RADIATION 
TYPE MODEL DETECTED id 

Scintillation, NaI Tennelec, alpha, beta, 
Proportional gas LB5100-III gamma 
flow 

Liquid Packard 1900 alphal beta/ 
Scintillation gamma 

Geiger-Mueller Eberline Md 520 beta, gamma 
w/HP-260 probe 

Scintillation, ZnS ANPDR-77 alpha, beta, 
gamma 

Scintillation, NaI Eberline SPA-3 gamma 

Scintillation Bicron gamma 
MicroRem 

SENSITIVITY WINDOW ysJ 
RANGE THICHNESS 

[rnghqcm) 

to 999,999 counts 0.08 low level 
counting 

na low level counting 

0.01-2001dUhr 30 
bkg-24k cpm 1.4 

to 999k cpm 1.5 
t o 9 9 9 k m R h  11 

bkg to 3M cprn na 

bkg to 2k na 
uRem/hr 

survey & 
monitoring 

survey & 
monitoring 

survey 

survey 
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.--- 
5. FUNDING 

Decommissioning will be performed by the Chemical School Health Physics staff, augmented by temporary 
hires. The Direct Labor cost is for the manhours of the staff and contract labor cost reflect the cost of the 
temporary hires. 

Direct Labor 
Supplies 
Freight 
Analysis 
Contract Labor 

$30,000 
$70,000 
$ 5,000 
$12,820 
$11,520 

TOTAL Direct Cost $129,340 

6. PHYSICAL SECURITY PLAN AND MATERIAL CONTROL AND ACCOUNTING PLAN PROVISIONS 
IN PLACE DURING DECOMMISSIONING 

No special provisions are applicable for this decommissioning plan. Physical security and control of the facility 
will remain the same as under the current operating licenses. 
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I I I 1 I I 

?yPU Sob SURVEYOR: ' F f N  r r l  REASON FOR SURVEY: PROCEDURE NO. 
h?+J Pf'  

~ d 4?G 0 SOIL a W l P E  aSOURCE OSPECIAL & ROUTINE 
PHONE 0 CIRCLED READINGS . DECONTAMINATE/RESURVEY REVIEWER : 

1 I 

PERMISSIBLE LEVELS CONTAMINATION INSTRUMENT ALPHA BETA-GAMMA 
SURVEY TAG NO 0 6m dpm/100 cm' ALPHA 

NEUTRON INSTRUMENT INSTRUMENT ALPHA BETA-GAMMA <2200 dpm 100 cm' BETA-GAMMA 
OTHER SURVEY TAG NO €;20 S 3 0 I L  

I CONTAMINATION SURVEYS 1 INSTRUMENTS SURVEY I LOWER LIMITS OF DETECTION 

8 
SOURCE CHECK DATA 

I 1 
ALPHA BETA-GAMMA ALPHA 2 MINUTE COUNTS 

BETA-GAMMA SOURCE ID ALPHA 

I I I t - r  ALPHA I BETA-GAMMA 



a
 

Li) 
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, \_

_
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I 

Q 
LL 
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.
 



- : 
Ti - -  

'. I 

. I  

a ,  . . .  
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TIMESTART 1 DATE 
/P Aprd89 

I 

CONTAMlNATlON BETA-GAMMA 
SURVEY 

SURVEY NO. NO. OF SAMPLES TIMECOMPL PAGE ~~ 3 / 

2{@ lf*;*:/lq . B?-mrl +iiheWx 

I E-SZq/Sn 3 8 1 L  I 
LOWER LIMITS OF DETECTION 

2 MINUTE COUNTS BETA-GAMMA 

BG 

ALPHA 

1 

:T.E;pm~~m cm' ALPHA 
<pM1 dpm 100 cm' BETA-GAMMA 

I 

INSTRUMENT INSTRUMENT ALPHA IBETA-GAMMA I NEUTRON 
SURVEY TAG NO 

LD 

LQ 

BETA-GAMMA ALPHA M, 
LD 

ITEM ! 
OR 

LOCATION , 



I 



-89-009 1 
-2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
3? 

b 

27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 

1 
1 
1 
1 
1 
1 
1 
1 
1 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
5 
5 
5 
5 

08:43:55 
08154:09 
09:04:23 
09: 14:38 
09:24:2 
09:35106 
09:45:20 
09155:35 
10:05849 
10:16:03 
10:26:18 
10:36:32 
10:46:46 
1oa51:oo 
11:07:15 
11 : 17:29 
11:27:43 
ll:37;58 
11:48:12 
11:58:26 
12rOB:41 
12:18:55 
12:29:10 
12:39:24 
12:49:39 
12~59a53 
13rlO:OB 
13:20:22 
13:30:37 
13:40:51 
13:51:06 
14:01:20 
14811:34 
14:21:49 
14:32:03 
14:42:17 
14:52:31 
15:02:46 
15: 13:OO 
15:23:14 
15:33:29 
15:43:43 
15:53:57 
16:04:11 

rn 

0.06 
-0.04 
0.06 
0. 06 
0.26 
0.16 
-0.04 
0.16 
-0.14 
0.16 
-0.04 
-0.04 
-0.04 
-0.14 
0.16 
0.16 
-0.04 
0.16 
0.16 

-0.04 
0.16 
0.06 
0.06 
-0.09 
-0.14 
0.06 

-0.04 
-0.04 
0.26 
0.16 
0. & 
0.26 
-0.14 
-0.14 
-0.09 
-0.14 
-0.04 
0.36 
-0.04 
-0.14 
-0.14 
0.26 
0.26 
0.26 

cpn 

0.59 
0.19 
-0.01 
0.49 
-0.21 
0.09 
0.49 
0.49 
0.19 
-0.11 
-0.01 
0.39 
-0.31 
0.09 
0.09 

-0.11 
-0.11 
0.09 
0.09 
-0.11 
-0.21 
0.29 
0.09 
0.29 
0.29 
-0.51 
-0.11 
-0.41 
-0.01 
-0.41 
-0.41 
-0.11 
-0.11 
-0.31 
-0.11 
-0.31 
0.49 

-0.41 
-0.31 
-0.71 
0.29 
-0.41 
-0.01 

-0. e1 

m 

1.17 
-3.23 
-1.33 
-0.93 
-2 03 
-1.63 
-2 33 
0.27 
-1.93 
-2.03 
-1.43 
0.67 
-5.43 
-0.93 
-0.33 
-3. a3 
-0.43 
* 6 3  
0.57 

-1.53 
337 
-1.83 
0.37 
-3.53 
-1.63 
0.47 

5 8 3  
1.27 
-1.33 
2 87 
-0.33 
297 
0.37 
-0.23 
-203 
1.47 

-0.03 
-3.33 
4 3 3  
L97 
0.47 
-3.73 
-1.93 
-1.73 

Dp)I 

0.17 
-0.11 
0.17 
0.17 
0.76 
0.47 
-0.11 
0.47 
-0.41 
0.47 
-0.11 
-0.11 
-0.11 
4.41  
0.47 
0.47 
-0.11 
0.47 
0.47 

-0.11 
0.47 
0.17 
0.17 
-0.11 
-0.41 
0.17 
-0.11 
-0.11 
0.76 
0.47 
0.17 
0.76 

-0.41 
-0.41 
-0.11 
-0.41 
-0.11 
1.06 
-0.11 
-0.41 
-0.41 
0.76 
0.76 
0.76 

3.32 
1.06 

-0.05 
2.75 
-1.18 
0.50 
275 
2.75 
1.06 
4.61 
-0.05 
2 19 
-1.74 
0.50 
0.50 
-0.61 
-0.61 
0.50 
0.50 
-0.61 
-1.18 
1.63 
0.50 
1.63 
1.63 
-2.87 
-0.61 
-2.30 
-0.05 
-230 
-2.30 
-0.61 
-0.61 
-1.74 
-0.61 
-1.74 
2.75 
-4.56 
-2.30 
-1.74 
-3.99 
1.63 

-z 30 
-0.05 

4.29 
-19.21 
-4.88 
-3.41 
-7.45 
-5.98 
-8.53 
0.99 
-7.09 
-7.45 
-5.25 
2.46 

-19.94 
-3.41 
-1.21 
-11.13 
-1.57 

-20.68 
209 

-5.62 
1238 , 

-6.72 
1.35 

-12 % 
-5.98 
1.72 

-21.41 
4.66 
-4.88 
10.54 
-1.21 
10.91 
1.35 
-0.84 
-7.45 
FL40 
-0.11 
-12.23 
-23.25 

14.58 
1.72 

-13 70 
-7.09 
435 



45 
. r  

‘-49 
50 
51 
52 
53 
54 
5s 
56 
51 
58 
59 
60 
61 
62 
63 
64 
65 
66 
67 
68 
69 
71) 

w 
75 

m RERDY 

5 
5 
5 
5 
5 
5 
5 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
8 
8 
8 
8 
8 

16: 1426 
16:24:40 
16:43:13 
16:53:27 
17:03:41 
17: 13156 
17:24: 10 
17:34:24 
17:44:39 
17:54:53 
18:05:07 
18: 15:21 
18:25:36 
18:35:50 
18:#6:M 
18:56:19 
19:06:33 
19:16:48 
19:n:w 
19:37:16 
19:47:31 
19:51:45 
20:08:00 
20: 18: 14 
20:28:28 
20:38:43 
20:48:51 
2 0 9 :  12 
21:09:26 
21:19:40 
21:29:54 
21:40:09 

-0.04 
-0.04 
-0.14 
0.16 
0.06 
-0.04 
-0.14 
0.16 
0.26 
-0.14 
-0.14 
-0.04 
-0.04 
0.16 
0.06 
0.06 
0.16 
0.16 
-0.14 
-0.14 
0.06 
-0.14 
0.06 
0.06 
-0.04 
0.06 
-0.14 
-0.04 
0.06 
0.16 
0.16 
0.16 

-0.21 
-0.61 
-0.31 
-0.21 
-0.81 
-0.61 
-0.71 
-0.41 
-0.11 
-0.31 
-0.01 
-0.31 
-0.71 
-0.41 
-0.01 
-0.21 
-0.51 
-0.31 
-0.51 
-0.61 
0.29 
0.19 
0.09 
-0.41 
0.09 
-0.01 
-0.31 
0.49 
0.19 
-0.51 
-0.41 
-0.71 

-5.03 
-3.03 
0.87 
-1.63 
1.87 
-3.23 
-1.13 
4.47 
-4.03 
0.37 
1.47 
0.07 

5 2 3  
0.37 
-1.63 
-0.53 
-1.93 
1.87 
1.87 
-1.03 
-2.23 
-4.33 
-1.93 
-4.23 
-293 
-2.03 
-0.03 
a63 
*23 
-1.03 
1.07 
-0.53 

-0.11 
-0.11 
-0.41 
0.47 
0.17 
-0.11 
-0.41 
0.47 
0.76 
4.41 
-0.41 
-0.11 
-0.11 
0.47 
0.17 
0.17 
0.47 
0.47 
-0.41 
-0.41 
0.17 
-0.41 
0.17 
0.17 
-0.11 
0.17 
-0.41 
-0.11 
0.17 
0.47 
0.47 
0.47 

-1.18 
-3.43 
-1.74 
-1.18 
-4.56 
-3.43 
-3.99 
-2.30 
-0.61 
-1.74 
-0.05 
-1.74 
-3 99 
-2.30 
-0.05 
-1.18 
-z 87 
-1.74 
-2.87 
-3.43 
1.63 
1.06 
0.50 
-230 
0.50 

-0.05 
-1.74 
275 
1.06 

-2. 87 
-2.30 
-3.99 

-18.47 
-11.13 
3.19 
-5.98 
a86 

-11.86 
-4.15 
16.42 
-14.80 
1.35 
5.40 
0.25 

-19.21 
1.35 
-5.98 
-1.94 
-7.03 
6.86 
6.86 
-3.78 
4.19 
-15% 
-7.09 
-15.51 
-10.76 
-7.45 
-0.11 
-9.66 
-19.21 
-3. 78 
3.93 
-1.W 



U 
\ -  0 SOIL @ WIPE 0 SOURCE 0 SPECIAL m-ROUTINE 

PHONE NO ACTION REQ'D 0 CIRCLED READINGS . DECONTAMINATE/RESURVEY 1% 
BETA-GAMMA PERMISSIBLE LEVELS CONTAMINATION 

SURVEY 



Q h
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C
n
b
 

W
 



"I) JIM 14, 1989 6 W  D WIPES SIEBERT W 1-15=INST LM, 16-25--vCwLT9 26-WftEP LRB, 3 6 - 4 M  LRB, 46-55=INST STORF\GE, 56-7% 
's 
w LrnTION 

CoE 

2 89-016 

L 

189-016 

3 89-016 
4 89-016 
5 89-016 
6 89-016 
7 89-016 
8 89-016 
9 89-016 

10 89-016 
11 89-016 
12 89-016 
13 89-016 
14 89-016 
15 89-016 
16 em16 
17 89-016 

IY 89-016 
18 83-016 

20 89416 
21 89-016 

? 89-016 
4 8W16 

83-016 
L 

LRB 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0. 
0 
0 
0 
0 
0 
0 

TIME CyPHcl 

13:06:12 
13: 16:27 
13:26:41 
13:36:56 
13:47:11 
13:57:25 
14:07:40 
14: 17:s 
14:20:09 
14:38:23 
14r48:SB 
14:58:53 
15:09:07 
15: 19:22 
15:29:37 
15:39:52 
15:50:06 
16:00:21 
16: 10:s 
OB:o3:19 
OB: 13:33 
08:23:48 
08:34:o3 
06:44:17 

cpcl 

0.45 
0.15 
0.25 
-0.15 
-0.05 
0.15 
-0.05 
-0.05 
0.35 
-0.05 
0.15 
0.25 
0.05 
0.45 
0.05 
0.05 
0.25 
-0.05 
0.15 
0.05 
0.15 

-0.05 
-0.15 
0.3s 

ma 
CPH 

1.14 
0.54 

-0.26 
0.24 

-0.16 
-0.06 
-0.36 
-0.36 
0.54 
0.24 
0.24 
0.14 
0.44 
0.04 
0.74 
-0.46 
0.14 
0.04 

-0.06 
0.04 

-0.06 
0.14 
-0.26 
0.44 

m 
cpcl 

-0.44 
-0. % 
0.46 

-0.54 
2.76 

-1.24 
-0.44 
0.86 
0.26 
256 
1.76 

-2.14 
-0. 84 
-0.84 
-J. 34 
1.16 

-1.94 
-0.04 
-J. 74 
-2.74 

1.56 
a54 
0.16 
1.66 

IILPw 
Dpll 

1.27 
0.42 
0.71 

-0.42 
4.14 
0.42 

-0.14 
-0.14 
0.99 

-0.14 
0.42 
0.71 
0.14 
1.27 
0.14 
0.14 
0.71 

-0.14 
0.42 
0.14 
0.42 

-0.14 
-0.42 
0.99 

6.44 
3.05 

-1.47 
1.35 

-0.90 
-0.33 
-203 
-2.03 
J.05 
1.35 
1.35 
0.79 
240 
0.22 
4.18 
-2.60 
0.79 
0.22 
-0.33 
0.22 

-0.33 
0.79 

-1.47 
248 

-1.61 
-3.45 
1.68 

-1.98 
10.13 
-4.55 
-1.61 
3.15 
0.95 
9.40 
6.46 

-7. 86 
-3.08 
-J. 08 

-12.27 
4.8 

-7.12 
-0.14 

-13.73 
-10.06 

5.73 
-9.33 
0.58 
a09 

.. 



. . .  . ~ 

THI Ju( 15, 1989 
6Rollp B BfXU6Rou9) 

25BK6 
26 89-016 
27 89-016 
28 89-016 
29 89-016 
SO 89-016 
31 89416 
32 89-016 
33 89-016 
34 89416 
35 89-016 
36 89-016 
37 89-016 

39 89-016 
40 89016 
41 89-016 

XI a m i 6  

L 

42 89416 
4 89-016 
44 89016 
45 89016 
46 89416 
47 89-016 
48 89016 
49 89016 
SO 89.016 
51 89-016 
52 89016 
53 89416 
SI 89-016 
SS 89416 
56 89416 
57 89416 
58 89016 
59 89-016 
60 89016 
61 89-016 
62 83.016 
63 89416 
64 89-016 
rS 89416 
66 89-016 
67 09-016 
68 89.016 
69 89016 
70 89016 
71 L I M I L  

T I E  
(H Ik  1 

10.00 
10.00 
10.00 
10.00 
10.00 
10.00 
10.00 
10.00 
10.00 
10.00 
10.00 
10.00 
10.00 
10.00 
10.00 
10.00 
10.00 
10.00 
10.00 
10.00 
10.00 
10.00 
10.00 
10.00 
10.00 
10.00 
10.00 
10.00 
10.00 
10.00 
10.00 
10.00 
10.00 
10.00 
10.00 
10.00 
10.00 
10.00 
10.00 
10.00 
10.00 
10.00 
10.00 
10. 00 
10.00 
10.00 
rn M 

ww 
COUNTS 

1 
2 
1 
2 
0 
1 
3 
1 
1 
0 
4 
1 
4 
2 
4 
2 
1 
1 
1 
2 
1 
0 
1 
0 
0 
2 
0 
2 
2 
2 
3 
1 
2 
2 
4 
0 
1 
2 
4 
1 
0 
1 
3 
0 
3 
3 
3 

ma 
wulcrs 

5 
18 
14 
7 
9 

14 
7 

10 
12 
8 

19 
9 

10 
9 

12 
16 
11 
21 
16 
20 
26 
19 
10 
9 
9 
5 

10 
14 
13 
11 
7 
20 

4 
13 
9 

13 
9 
7 

19 
8 
8 

15 
6 
9 
23 
12 
a 

m 
m 

0.10 
0.20 
0.10 
0.20 

0 
0.10 
0. So 
0.10 
0.10 

0 
0.40 
0.10 
0.40 
0.20 
0.40 
0.20 
0.10 
0.10 
0.10 
0.20 
0.10 

0 
0.10 

0 
0 

0.20 
0 

0. 20 

0.20 
0.30 
0.10 
0.20 
0.20 
'0.40 

0 
0.10 
0.20 
0.40 
0.10 

0 
0.10 
0.30 

0 
0.30 
0. 30 

a a  

A M  

ma 
m 

0.50 
1.80 
1.40 
0.70 
om90 
1.40 
0.70 
1.00 
1.20 
0.80 
1.90 
0.90 
1.00 

1.20 
1.60 
1.10 
2 10 
1.60 
200 
260 
1.90 
1.00 
0.90 
0. 90 
0. so 
1.00 
1.40 
1.30 
1.10 
0.70 
200 
0.40 
1.30 

1.30 
0.90 
0.70 
1. 90 
0.80 
0.80 
1.50 

0.90 
230 
1.20 

0.90 

a3o 

0.60 

n m  

m 
WUYTS 

409 
602 
595 
631 
584 
610 
m, 
599 
589 
598 
584 
601 
541 
621 
595 
600 
sa5 
619 
597 
560 
616 
SBI 
633 

.518 
5% 
608 
627 
61 1 
601 
s92 
626 
624 
s6!j 
635 
581 
640 
355 
532 
624 
537 
627 
518 
591 
643 
s65 
516 
CC 0 

rn 
m 

40.90 
60.20 
59.50 
63.10 
58.40 
61.00 
s o 0  
59.90 
58.90 
59.80 
33940 
60.10 
54.10 
62 10 
3550 
60.00 
s8so 
61.90 
59.70 
s 0 0  
61.60 
!a40 
a30 
51.w). 
59. so 
60.80 
62 70 
61.10 
60.10 
59.20 
62860 
6240 
s50 
a50 
58.10 
64.00 
!isso 
59.20 
6240 
59.70 
62.70 
51.80 
59.10 
64.30 
s&50 
51.60 

oB:54:34 N m 15, 1989 

09:15:05 Mu JLM 1% 1989 

03:45:49 MI JLM 1% 1989 

09:04:50 N JLM 15, 1989 

09:25:20 Mu JLM 15, 1989 
09:35:34 MI JLM 15, 1989 

09:56:04 MI JIM 15, 1989 
10:06:18 THI .nJN 15, 1989 
10:16:33 MI JIM 15, 1989 
10:26:48 MI JUN 15, 1989 
10:37:02 THI JUN 15, 1989 

10:57:32 Mu JIN 15, 1989 

11:18:01 Mu JIN 15, 1989 

11:48146 Mu JIM is, 1989 
11159r00 THI Juy rs, 1989 

12:29:44 THI JW 15, 1989 
12:39:59 MI JM 15, 1983 

10:47:17 THI JIN 15, 1989 

11:07:47 THI JIM 15, 1989 

11:28:16 THI JIN 15, 1989 
11:38:31 Mu JM 1% 1989 

12:09:15 Mu JUN 15, 1989 
12r19x30 Mu JIN 15, 1989 

12:50:14 .MI JUN 15, lSes_',-- 
13:00:28 THI JWl 15, 1989 
13:lO:U THI JLM 15, 1989 
13:20:58 Mu JUN 15, 1989 . 
13r31r12 THI JIN 15, 1989 
13:41:27 Mu JIN 15, 1989 
13:51;42 THI Ju1 15, 1989 
14r01x51 W JW 1% 1989 
14:12:12 THI JW 15, 1989 
14x2226 THI Juri 1% 1989 
14:32:41 THI JIN 15, 1989 
14:42:56 THU JIN 15, 1989 
14:53:11 Mu JIN 15, 1909 

15:13:40 THI JIN 15, 1989 
15:23:55 THU JIN 15, 1989 
15:34t10 Mu Jus 15, 1989 
15:44:24 THU Juy 15, 1989 
15:%:39 THI JW 15, 1989 
16~04x51 Mu JUI 15, 1909 

16x25823 THI JIN 1% 1989 
16:35:38 THI JW 1% 1989 

1s:o3126 THI Jus 15, 1989 

i6:15:0~ THI JW is, im9 



j 89-016 
‘6 89-016 
.I 89-016 

l - 2 8  89-016 
29 89-016 
30 89-016 
31 89-016 

33 89-016 
34 89-016 
35 89-016 
36 89416 
37 89-016 
38 89-016 
39 89-016 
40 89-016 
41 89-016 
42 89-016 
43 89-016 
44 89416 
45 89-016 
46 89-016 

a m i 6  

, 

47 89-016 
4 89-016 
49 89-016 
4 89-016 

51 89-016 
2 89-016 - 53 89-016 

54 89-016 
55 89-016 
56 89-016 
57 89616 
50 89-016 
SS. 89-016 
60 89-016 
61 89-016 
62 83016 
63 89-016 
64 89-016 

66 B9016 
67 89-016 
68 89-016 
69 89-016 

71 09-016 
72 89-016 
73 89-016 
74 89-016 
75 89-016 

- -  

a 89-016 

70 89-016 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

15: 07r26 
15: 17:41 
15:27:55 
15:38: 10 
15:48:25 
15:58:39 
16:08:54 
16:19:09 
16:29:23 
16:39:38 
16:49:53 
17:00:08 
17: 10:22 
17:20:37 
17:30:52 
17:41:06 
17:51:21 
18:01:36 
18: 1151 
18:22:05 
18:32:20 
18:42:35 
18:52:49 
19:03:04 
19: 13: 19 
19:23:33 
19:33:48 
19:44:03 
19:54:17 
20:04:32 
20:14:47 
20:a:o2 
20:35:16 
20:45:31 
20:55:46 
21:06:00 
21: 16: 15 
21:26:30 
21:36:45 
21:47:00 
21 :51: 14 
22:07:29 
22:17:44 
22:27:59 
22:36: 13 
22:48:2a 
22:58:43 
23:08:5a 
23:19812 
23:29:27 
23:39:42 

cpw 

0.15 
0.15 

-0.05 
-0.05 
-0.15 
0.15 
0.05 
0.15 
0.05 
0.05 
0.15 
0.05 
0.05 

-0.05 
0.15 
0.05 
0.15 

-0.05 
-0.05 
0.45 
0.15 
0.15 
0.15 

-0.05 
-0.15 
0.35 
-0.05 
0.35 
0.15 
0.25 
0.35 
0.05 
0.05 

-0.05 
0.15 
0.05 
0.25 
0.25 
0.15 
0.25 

-0.15 
-0.15 
0.15 
0.05 
0.45 
0.65 

-0.05 
0.05 
0.15 
0.05 
0.05 

BETR 
m 

-0.06 
0.14 
0.64 
0.04 
0.94 
0.14 
0.54 

4.06 
0.24 

-0.56 
0.24 

-0.06 
0.14 
0.84 

-0.26 
0.34 
-0.46 
0.04 

4.16 
-0.06 
-0.06 
0.04 

-0.16 
0.14 
0.44 
-0.46 
0.44 
0.14 
0.74 
0.64 
0.34 
-0.26 
1.34 
0.24 
0.24 
0.24 

-0.16 
-0.26 
-0.06 
4.16 
0.04 

-0.06 
0.54 
0.14 
a54 

4-16 
0.24 
0.54 
0.14 
0.24 
-0.36 

m 
m 

0.86 
-7.24 
-z 54 
4.66 
-0.64 
2.76 

-0.84 
2.36 

-3.74 
0.06 

-2.14 
-1.04 
-1.04 
l.% 
0.16 

-4.94 
0.66 
1.66 

-3.94 
-0.24 
-1.84 
-3.54 
206 

-1.04 
-4.94 
0.36 
1.96 
0.76 
-2 14 
0.76 
-A% 
4.26 
246 

-1.54 
1.46 

-0.24 
-0.94 
-1.14 
1.46 
1.16 

-0.14 
226  

-1.54 
2.16 
-2 14 
0.06 

-4.24 
246 
0.16 
-3.44 

1.66 

0.42 
0.42 

-0.14 
-0.14 
-0.42 
0.42 
0.14 
0.42 
0.14 
0.14 
0.42 
0.14 
0.14 

-0.14 
0.42 
0.14 
0.42 

Q. 14 
-0.14 
1.27 
0.42 
0.42 
0.42 

-0.14 
-0.42 
0.99 . 

-0.14 
0.99 

0.71 
0.99 
0.14 
0.14 

-0.14 
0.42 
0.14 
0.71 
0.71 
0.42 
0.71 

-0.42 
6.42 
0.42 
0.14 

a e  

-0.33 
0.79 
3.61 
0.22 
5.31 
0.79 
3.05 

-0.33 
1.3S 

-3.16 
1.35 

-0.33 
0.79 
4.75 

-1.47 
1.92 

-2.60 
0.22 

-0.90 
-0.33 
-0.33 
0.22 
-0.90 
0.79 
248 

-2. 60 
248 
0.79 
4.18 
3.61 
1.92 

-1.47 
7.57 
1.3s 
1.35 
1.35 

-0.90 
-1.47 
-0.33 
-0.90 
0.22 
-0.33 
3805 
0.79 
305 

-0.90 
1.35 
3.05 
0.79 
1.35 

3.15 
-26.59 
-9.33 
17.11 
-2.35 
10.13 
-3.08 
8.67 

-13.73 
0.22 

-7. a6 
-3.82 
-3.82 
7. a 
0.58 

2.42 
6.09 

-14.47 
-0.88 
-6.75 

-13.00 
7. !j6 

-3.82 

1.32 
7.20 
279 

-7. a6 
2.79 

-14.47 
15.65 
9.03 

5.36 
-0.88 
-3.45 
-4.18 
5.36 
4.26 

-0.51 

-5.65 
7.93 

-7. a6 
0.22 

-15. SI 
9.03 
0.50 

-12.63 
6.09 

-18.14 

-la 14 

-5.65 1. z 

aJo 



SURVEY !TAG NO 

INSTRUMENT I INSTRUMENT I ALPHA 
I I 
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3
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- 1- 14. 1989 GROUP D WIPES SIBERT WL 1- 1, 2 - W T q  3+W, 4+, 5,6-tWJ-WYS, 7- LW 7, 6-INST STOR/WIINT 
-E 
x 

u 
1 
2 
3 
4 
5 
6 
7 
8 
9 
LO 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
3.J 

W 
26 
27 
28 
29 
30 
31 
32 
33 
34 
xi 
36 
37 
38 
39 
40 

LOCRTION 
LAB 

1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
2 
2 
2 
2 
2 
2 
2 
2 

- 2  
2 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 

TIME 

11:08:00 
11:18: 14 
1 1 : 28: 29 
11:38:44 
11:48:58 
11:59:13 
12:09:28 
12: 19:42 
12:29:57 
12:40:12 
12:50:27 
13:00:41 
13:10:56 
13:21:11 
13:31:26 
13:41:40 
13:51:55 
14:W: 10 
14: 12:25 
14:22:40 
14:32:54 
14:43:09 
14:53:24 
15:03:39 
15:13:54 
15:24:09 
15:34:24 
15r44138 
15:54:53 
16:05:08 
16: 15:23 
16:8:38 
16:35:53 
16:46:07 
16:56:22 
17:06:37 
17:16:52 
17:27:07 
17:37:22 
17:47:37 

m 
m 

0.05 
-0.15 
-0.15 
-0.05 
-0.05 
-0.05 
0.15 
-0.05 
0.05 

-0.15 
-0.15 
0.15 

-0.15 
-0.05 
-0.05 
0.05 
0.15 
-0.05 
-0.15 
0.25 

-0.05 
0.05 
0.25 
-0.05 
-0.05 
-0.15 
0.05 

-0.05 
-0.15 
-0.15 
-0.05 
-0.15 
-0.05 
0.15 

-0.06 
-0.05 
0.05 

-0.05 
0.05 
0.15 

cpI( 

1.53 
4. 17 
0.43 
0.33 
0.33 

-0.47 
4.07 
-0.17 
-0.17 
0.13 

-0.77 
0.63 
0.13 

-0.47 
0.03 
0.13 
0.13 
0.73 
-0.51 
0.33 

-0.47 
-0.17 
0.23 

-0.07 
-0.27 
-0.37 
-0.27 
-0.27 
-0.37 
0.53 

-0.27 
0.13 
0.63 

-0.27 
-0.37 
-0.37 
-0.47 
0.83 
0.03 

-0.47 

m 

-1.20 
-3. 60 
-270 
2.10 

-0.20 
1.10 

-2.90 
-3.50 
0.60 

-0. Bo 
230 

-3.90 
3.60 
0.50 

-4.20 
1.90 

* 5 0  
-0.30 
0.90 

-0.30 
1.60 
0.80 

-1.20 
0.10 

-1.10 
3. 10 
A50 
1. Bo 
0.90 

5.10 
-2 10 

1.40 
1.40 

-0.10 
-0.60 
-3.40 
230 
&40 

-1.00 
!i# 

m 

0.14 
-0.42 
-0.42 
-0.14 
-0.14 
-0.14 
0.42 

-0.14 
0.14 
-0.42 
-0.42 
0.42 
-0.42 
-0.14 
-0.14 
0.14 
0.42 

-0.14 
-0.42 
0.70. 

-0.14 
0.14 
0.70 

-0.14 
-0.14 
-0.42 
0.14 

4.14 
-0.42 
-0.42 
-0.14 
-0.42 
-0.14 
0.42 

-0.14 
-0.14 
0.14 

-0.14 
-0.14 
0.42 

Dpw DPH 

8.66 
-0.96 
2.43 
1.86 
1.86 

-2 66 
-0.39 
-0.96 
-0.96 
0.73 
-4.36 
3.56 
0.73 

-2 66 
0.16 
0.73 
0.73 
4.13 

-3.22 
1.86 

-2.66 
-0.96 
1.30 
-0.39 
-1.52 
-2 09 
-1.52 
-1.52 
a09 
300 

-1.52 
0.73 
3.56 

-1.52 
* 0 9  
-2.09 
-2.66 
4.69 
0.16 
-2 66 

-4.40 
-13.22 
-9.91 
7.71 

-0.73 ’ 

4.03 
-10.65 
-12.85 

2.20 
-2.93 
8.44 

-14.32 
13.22 
1.03 

-1s. 42 
6.97 

-1.10 
A30 

-1.10 

2.93 
-4.40 
0.36 

-4.03 
11.38 
1 2  as 
6.61 
3.30 

-18.72 
-7.71 
5.14 
5.14 
4.36 
-2 20 

-1z 40 
&44 
8.81 

-3.67 
20.56 

-9. i a  

5. a7 



“L 15, 1989 GROUP D SUIES SIB541 WU liAB 1, E - W T ,  3+REP, 4$8, 5,6-wyLMYS, 7- LRB 7, 8-161 STORIIIAINT 

43 
44 
45 
46 
47 
48 
49 
50 
51 
52 
53 
54 
55 
56 
57 
58 
59 
60 
61 
r- 

v 
67 
68 
69 
70 
71 
72 
73 
74 
75 
76 
77 
78 
79 
80 

5 
5 
5 
5 
5 
5 
5 
5 
6 
6 
6 
6 
€ 
6 
6 
6 
6 
6 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
8 
8 
8 
8 
8 
8 
B 
8 
8 
8 

T I E  CLFtUI 

07:56:57 
08:07:12 
08: 17:26 
08:27:41 
08:37:56 
08:48: 10 
08:58:25 
09:08:40 
09:18:54 
09:29:09 
09:39:24 
09:49:39 
09:59:53 
10: 10:a 
10:20:23 
10:30:38 
10:40:53 
10:51:07 
11:01:22 
11:11:37 
11:21:52 
11:32:06 
11:42:21 
11:52:36 
12:02:51 
12:13:06 
12:23:21 
12:9:36 
12:43:51 
12:54:% 
13:04:2l 
13:14:36 
13:24:50 
13:35:05 
13:45:20 
13:55:34 
14:05:49 
14:16:04 
14:26:19 
14:36:33 

m 

0.75 
0.25 
0.15 

-0.05 
0.25 

-0.15 
-0.05 
0.05 
-0.05 
-0.05 
-0.05 
0.15 

-0.05 
0.3s 
0.25 
0.15 
0.05 

-0.15 
0.05 
-0.05 
-0. a5 
0.25 
-0.05 
0.45 
0.05 
-0.05 
-0.05 
-0.15 
0.05 
0.05 

-0.15 
0.05 
0.25 

-0.15 
0.35 
0.05 
0.25 
0.05 
0.15 
0.45 

CPH 

0.73 
0.63 
1.03 
0.03 
0.73 
0.13 

-0.07 
0.13 

-0.37 
-0.07 
-0.37 
-0.51 
-0.57 
-0.37 
-0.17 
0.53 
0.43 
-0.37 
-0.17 
0.23 

-0.67 
-0.07 
0.23 
0.13 

Q. 37 
-0.37 
-0. 37 
-0.07 
-0.47 
0.13 
0.03 
0.03 
0.03 

+LO7 
-0.17 
-0,57 
-0.17 
-0.07 
-0.17 
0.53 

m 

0.10 
-0.90 
-2.40 
-5.00 
-3.20 
1.90 

-0.80 
-1.80 
3.40 
4.80 

-270 
1. 20 

-5.00 
2.10 

-1.70 
4 0 0  
-2 80 
-1.10 
-4.70 
5.00 

-3. w 
-3.00 
-0.90 

1.80 
200 
1. Bo 
-0.30 
2.20 
1.60 
0.70 
z 10 
1.20 
0.70 
0.70 

-1.20 
1.20 
0.70 
-0.70 
0.90 

-am 

m 

2 12 
0.70 
0.42 

-0.14 
0.70 

-0.42 
-0.14 
0.14 

-0.14 
-0.14 
-0.14 
0.42 

-0.14 
0.99 
0.70 
0.42 
0.14 

-0. k2 
0.14 

-0.14 
-0.14 
0.70 

-0.14 
1.27 
0.14 

-0.14 
4.14 
-0.42 
0.14 
0.14 

-0.42 
0.14 
0.70 

-0.42 
0.99 
0.14 
0.70 
0.14 
0.42 
1.27 

4.13 
A56 
5.83 
0.16 
4.13 
0.73 

-0.39 
0.73 

-2 09 
-0.39 
-2.09 
-3.22 
-3.22 
-209 
-0. % 
3.00 
2 43 

* 0 9  
-0.96 

1.30 
-3.79 
-0.39 
1.30 
0.73 

-209 
-209 
-2 09 
-0.39 
-2.66 
0.73 
0.16 
0.16 
0.16 
-0.39 
-0. % 
-39 22 
-0.96 
-0.39 
-0.% 
A00 

0.36 
-3.30 
-e. 81 

-18.36 
-11.75 

6.97 
-2.93 
-6.61 
12.40 
17.62 
-9.91 
4.40 

-18.36 
7.71 

-6.24 
-22,03 
-10.28 
-4.03 

-17.26 
18.36 

-14.32 
-11.01 
-3.30 
6.61 
7.34 
6.61 

-1.10 
8.07 
5.87 
257 
7.71 
4.40 
257 
251 
-4.40 
4.40 
2.57 
-257 
J. 30 
-2 93 



REASON FOR SURVEY PROCEDURE NO 

RMlSSlBLE LEVELS 

4220 dpmllOO cm' ALPHA 
dpm 100 cm' BETA G A M M A  

5 
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f+L& 10. 1989 GRW D SWIPES SIBERT W l+AE 1. Z-VFIULT. Z-PREP. 4-HP, 5,6-HALLuIIYS. 7- LRb 7. 8-INST STOC/MRIEil 
SFIMPLE LOCATION 

SN CODE LAE; 

1 
I 
1 
1 
1 
I 
1 
1 
1 
1 
2 
2 
z 
2 
2 
2 
2 
2 
2 
2 

3 

3 
3 
3 

3 

- 
J 

- 
3 

- 
J 

J 

J 
- 

4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
6 
6 
6 
6 
6 
6 
6 
6 

TINE FiM 

06: 33:?5 
06: 44: 41 
06:53:57 
03:10:13 
05:a:25 
0'3:30:46 
03 : 4 1 : 01 
09:51:17 
10: 01 : 33 
10: 11 :43 
10:2:05 
10:32:21 
10 : 42: 37 
10:2:% 
1 1 : Oj:O6 
1 1 : 13: 24 
11:23:40 
11:33:56 
11:44: 12 
11:54:28 
12:04:44 
12: 15:oo 
12:25:16 
12:55:32 
12: 45: 48 
12:56:04 
13:06:20 
13:16:36 
13:26:9 
13:37: 08 
13:47:25 
13:57:41 
14:07:57 
14: 18: 13 
14:28: 2+ii 
14:38:45 
14: 49 :01 
14:59:17 
15:09:33 
15: 19:49 
15:30:05 
15:40:21 
15:50:37 
16:00:53 
16:11:09 
16:21:25 
16:31:41 
16:41:56 
16:52:12 
17 : 02: 28 
17:12:44 
17: 23:OO 
17:33:16 
1 7 : 43: 32 
17:53:48 
18:04:04 
18: 14:20 
18:24:36 
. _  - - _  

M'M 

0.15 
0.05 
0. zl 
0.25 

-0.05 
-0.05 
0.35 

-0.15 
0.25 
0.05 

-0.05 
-0.05 
-0.15 
-0.15 
-0.05 
0.15 
-0.05 
0.05 
0. xi 
0.25 
0.15 

-0.15 
0.35 
0.25 

-0.05 
0.05 
-0.05 
0.05 

-0.05 
-0.05 
-0.05 
-0.15 
-0.15 
-0.15 
0.15 
0.05 
0.05 

-0.15 
0.05 

-0.05 
0.25 
0.35 

-0.15 
-0.05 
-0.15 
0.15 

-0.15 
0.05 
0.15 

-0.15 
-0.05 
0.45 
-0.05 
0.05 

-0.05 
-0.05 
-0.05 
-0.15 

~ - -  

CWI 

0.43 
-0.07 
-0.07 
-0.37 
-0.47 
0.03 
0.23 
1.53 
1.03 
0.53 

-0.27 
0. 03 

-0.17 
0.33 

-0.07 
-5.27 
0.23 
0.43 

-0.17 
0.33 

-0.17 
0.53 
0.23 
0.73 
0.23 

-0.07 
0.53 

-0.37 
-0.27 
0.13 
0.03 
-0.57 
0.33 

-0.37 
-0.17 
0.03 

-0.17 
-0.17 
0.03 

-0.67 
-0.57 
0.13 
-0.57 
-0.17 
0.23 
0.03 
0.23 
0.43 

-0.37 
0.13 

-0.97 
-0.37 
-0.67 
-0.07 
-0.27 
4.37 
-0.17 
-0.17 - .- 

rn 

-4.71 
2.39 
2.53 

-2.01 
-j '1 

-0.51 
-2.61 
3.59 
2. €5 
2.19 
-3.51 
0.45 

-5. €1 
1.09 
0.09 

-3.71 
-2.71 
-0.21 
0.19 
0.59 

-4.41 
0.89 

-2.11 
3.89 

-0.11 
-0.71 
-2.11 
309 

-0.61 
-2.31 
0.39 
3.99 

-1. a1 
-1.91 
2.79 
0.79 
1.29 
1.79 
1.29 
1.49 
4.59 

-0.91 
-1.81 
-1.01 
-6.41 
-2.11 
-4.21 
-1.11 
-2.51 
-2.31 
0.69 

-3.31 
-0.21 
2.49 

-3.81 
-1.51 
-0.41 
-2.11 

..I 

, r .  

m 

0.42 
0. 14 
0.70 
0.70 

-0.14 
-0.14 
0.96 

-0.42 
0.70 
0.14 

4.14 
-0.14 
-0.42 
-0.42 
-0.14 
0.42 

-0.14 
0.14 
0.98 
0.70 
0.42 

-0.42 
0.98 
0.70 

-0.14 
0.14 

-0.14 
G. 14 

-0.14 
-0.14 
-0.14 
-0.42 
-0.42 
-0.42 
0.42 
0.14 
0.14 
-0.42 
0.14 

-0.14 
0.70 
0.98 

-0.42 
-0.14 
-0.42 
0.42 

-0.42 
0.14 
0. u 

-0.42 
-0.14 

1.26 
-0.14 
0.14 

-0.14 
-0.14 
-0.14 
-0.42 
a , I  

DPM DPW 

2.43 
-0.33 
-0.35 
-2.09 
-2.66 
0.16 
1.30 
8.66 
5.63 
3.00 

- 1 . 2  
0. 16 

-0.96 
1.86 

-0.39 
-1.52 
1.30 
2.43 
-0.96 

1.86 
-0.96 
3.00 
1.30 
4.13 
1.30 
-0.33 
3.00 

-2.09 
-1.52 
0.73 
0.16 

-3.22 
1.86 

-2.09 
-0.96 
0.16 
-0.46 
-0.96 
0.16 

-3.79 
-3.22 
0.73 

-3.22 
-0.96 
1.30 
0.16 
1.30 
2.43 

-2.09 
0.73 

-5.49 
-L 09 
-3.79 
-0.39 
-1.52 
-2.09 
-0.96 
-0.96 
1 I- 

-17.27 
a. 76 
4. xt 

-7.37 
-12.14 
-1.87 
-5 .5 
13.16 
5. bi 
a. 03 

-12. sr7 
1.79 

-20.57 
3.39 
0. El 

-13.60 
-9.94 
-0.77 
0.64 
2.16 

-16.17 
3.26 

-7.74 
14.26 
-0.N 
-2.60 
-7.74 
11.33 
-2.23 
-8.47 

1.43 
14.63 
-6.63 
-7.00 
10.23 
2.89 
4.75 
6.56 
4.73 
5.46 

16.a 
-3.33 
-6.6 
-3.70 

-23.51 
-7.74 

-15.44 
-4.07 
-9.20 
-8.47 
2. zi 

-12.14 
-0.77 
9.13 

-13.97 
-5.53 
-1.5Q . 
-7.74 
c n; 



5 
5 
5 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
8 
8 
8 
8 
0 

8 
8 
a 
0 

a 

16:41:% 
16:52:12 
17 : 02: 20 
17:12:44 
17 : 23: W 
17:a 16 
17:43:32 

10: 04: 04 
10: 1420 

17: 53: 4a 

ia:24:% 
1a:a:s 
10:45:08 
18:55:24 
19:05:40 
19: 1556 
19:26:12 
19: 36 :20 
19:46:44 
13:V:OO 
xI:07: 16 
20:17:32 
20:27:48 
20:30:04 
20:48:20 
20:58:36 
21:08:52 
21 :19 :08 
21:29:24 
21:39:40 
21:49:56 
22:00:12 
22: 10:28 

0.05 
0.15 
-0.15 
-0.05 
0.45 
-0.05 
0.05 
-0.05 
-0.05 
4.05 
-0.15 
0.05 
-0.15 
0.05 
0.35 
0.15 
0.25 
-0.15 
0.15 
0.45 
-0.05 
0.05 
-0.15 
-0.05 
-0.15 
-0. os 
-0.15 
-0.15 
0.05 
0.05 
-0.15 
-0. os 
0.35 

u. 43 
-0.37 
0.13 
-0.97 
-0.37 
-0.67 
-0.07 
-0.27 
-0.37 
-0.17 
-0.17 
0.13 
-0.07 
-0.07 
0.63 
0.03 
-0.37 
-0.47 
-0.07 
0.33 
-0.07 
-0.07 
0.03 

-0.57 
-0.07 
0.13 
-0.27 
0.03 
0.23 
-0.27 
0.63 
-0.57 
0.93 

-1.11 
-2.51 
-2.31 
0. 69 
-3.31 
-0.21 
2.43 
-3.01 
-1.51 
-0.41 
-L 1 1  
-1.61 
-3.01 
0.69 
-5.51 
0.94 
0.33 
-2.61 
-2.71 
-1.91 
-2.01 
0.39 
-0.21 
-0.21 
6.39 
-4.71 
0.29 
2.59 
1.29 
0.79 
-1.51 
-1.21 
2.19 

0.14 
0.42 
-0.42 
-0.14 

1.26 
-0.14 
0.14 
-0.14 
-0.14 
-0.14 
-0.42 
0.14 
-0.42 
0.14 
0.98 
0.42 
0.70 
-0.42 
0.42 
1.26 
-0.14 
0.14 
-0.42 
-0.14 
-0.42 
-0.14 
-0.42 
-0.42 
0.14 
0.14 

-0.42 
-0.14 
0.98 

2.43 
-2.09 
0.73 
-5.49 
-2.09 
-3.79 
-0.39 
-1.52 
-2.09 
-0.56 
-0.96 
0.73 

-0.59 
-0.39 
3.56 
0.16 
-2.09 
-2.66 
-0.39 
1.86 
-0.39 
-0.39 
0.16 
-3.22 
-0.39 
0.73 

-1.52 
0.16 
1.30 

-1.52 
3.56 
-3.22 
5.26 

-4.07 
-9. XI 
-8.47 
2.53 

-12.14 
-0.75 
9.13 

-13.97 
-5.53 
-1.50 . 
-7.74 
-5.90 
-13.97 
2.53 

-20.21 
3.63 
1.43 

-9.57 
-9.94 
-7.00 
-10.30 
1.43 

-0. n 
-0. n 
23.44 
-17.27 
1.06 
9.3 
4.73 
2.04 

-5.53 
-4.43 
8.03 



PERMISSIBLE LEVELS 

y SURVEY NO. NO OFSAMPLES DATE TIME START 

,6* 84 of// #-OZ( i  80 

I 

BETA-GAMMA CONTAM I NATION 
SURVEY TAG NO 0 6220 dpm/100 cm‘ ALPHA 1 

BETA-GAMMA NEUTRON <2mo dpm 100 cm’ BETA-GAMMA INSTRUMENT INSTRUMENT ALPHA 
OTHER SURVEY TAG NO 

SOURCE CHECK DATA CONTAM IN AT ION SURVEYS INSTRUMENTS SURVEY LOWER LIMITS OF DETECTION 

8 
BETA-GAMMA ALPHA BETA GAMMA 2 MINUTE COUNTS 

BETA-GAM M A  ALPHA SOURCE IO c - t y  cs-117 
I 1 1 

6 1  
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WED SEP 06. 1983 GM)W D SWIPES SIEERT HRLL 1-LGB 1. 2-VRUiiT. 3-PREP. 4-HP. 5.6-HFtLLURYS. 7- LRS 7 .  6-INS1 STOR/f f i lNT 

SAMPLE LOCFITION 
St4 CODE LgE! 

89-024 
69-024 
89-024 

5 89-024 
6 89-024 
7 89-024 

9 89-024 
10 89-024 

12 89-024 
13 89-024 
14 89-024 
15 89-024 
16 89-024 
17 89-024 
18 89-024 
19 89-024 
20 89-024 
21 89-024 
22 89-024 
23 89-024 
24 89-024 
-5 89-024 

89-024 
09424 
d9-024 

30 89-024 
31 89-024 
32 89-024 
33 89-024 
34 89-024 
35 89-024 
36 89424 
37 89-024 
38 89-024 
39 89-024 
40 89424 
41 89-024 
42 89-024 
43 09424 
44 89-024 
4s 89-024 
46 89-024 
47 89-024 
48 89-024 
49 89-024 
w 89-024 

89-024 
99-024 
,9424 

> 09-024 
55 89-024 
56 89-024 
57 69-024 
58 89-024 

-’ 
4 89-024 

a 89-024 

11 89-024 

b 89-024 

<a O C L n 3 h  

1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
3 
3 
3 
3 - 
2 

5 
-, 

3 
3 
3 
3 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
6 
6 
6 
6 
6 
6 
6 
6 
E 

TIME GLWFI 

08: 11 :4: 

06:2:14 
08: 42: 30 
06 : 52: 46 
09 : 03 : 02 
04: 13: 19 
09:23:35 
03: 33: 51 
09:44:07 
03:54:2? 
10 : 04 : 40 
10:14:5€ 
10:25: 12 
1054: 12 
11:04:28 
11:14:44 
11:25:00 
11:35:17 
11:45:33 
11:55:49 
12:06:05 
12:16:21 
12:26:37 
12%: 53 
12:47:10 
12:57:26 
13:07: 42 
13:17:58 
13:28:14 
13:38:30 
13:48:46 
13: 59 : 02 
14:09:18 
14: 19:34 
14:29:51 
14:40:07 
14:50:23 
15:00:39 
15:10:55 
15:21: 11 
15:31:28 
15:41:44 
15:52:00 
16:W: 16 
16: 12:33 
16:22:49 
16:33:05 
16: 43:Z 
16: 53:B 
07: 27: 58 
07:38:14 
07: 48 : 31 
07:58:47 
08 : 09 : 02 
08:19:19 
08:29:35 
08:39:51 

oa:2i:t;b 

nn .m. n-i 

CM 

0.03 
-0.01 
0.02 
0.03 
0.03 
0.33 
0.03 
0.23 
0.33 
0.03 
0.33 
0.33 

-0.07 
-0.17 
4.07 
0.13 
0.73 

-0.17 
0.13 
0.03 
0.03 

-0.07 
0.23 

-0.07 
0.13 

-0.07 
0.03 
0.23 
0.23 
0.33 

-0.07 
0.13 

-0.17 
-0.17 
-0.07 
-0.17 
0.13 
0.03 
0.23 
0.33 
0.13 
0.23 
0.03 
0.13 
0.03 
0.23 

-0.07 
0.33 

-0.07 
0.03 
0.03 
0.43 
0.13 
0.23 
0.83 
0.13 
0.13 
0.43 
n 4 ?  

CP# 

0.82 
4.68 
0.52 
0.42 
0.22 
0.72 
1.22 
0.82 
0. 12 
1.12 
0.82 
0.42 
0.32 
0.42 

-0.06 
0.72 

28.42 
0.32 
0.32 
0.22 
0.42 
0.42 
0.12 
0.02 

-0.18 
0 . 9  
0.62 
0.12 

-0.08 
0.02 

-1.18 
-0.28 
-0.38 
0.32 
0.52 
0.12 

-0.18 

-0.08 
-0.18 
0.42 
0.42 
0.02 
0.32 
0 . 9  
0.22 

-0.28 
-0.68 
-0.08 

0.02 
1.22 

-0.18 
0.62 
0.32 
0.02 
0.02 
0.32 
0.62 

-0.28 

n I T I  

CFM 

-3.96 
-3.36 
-0.46 
-4.26 
1.34 
2.14 

-3.96 
-2.66 
-2.96 
-5.16 
-1.76 

1.74 
-6.66 

1.64 
-0.76 
-2.56 
9.04 

-3. x 
-1.56 
-0.96 
0.54 

-6.06 
-3.36 
-2.96 
0.04 

-2.16 
-1.66 
-4.56 
-1.76 
3. 94 

-0.96 
2.94 

-1.46 
1.04 
0.34 
-z 36 
2.64 
0.14 

-2.46 
4.34 
1.24 
0.44 
-0.64 

1.84 
-3.16 
0.14 

-2.16 
-2.26 
-4.66 
-1.86 
-2.16 
0.44 
-5.96 
-4.46 
1.14 
0.04 

-3.56 
-2. & . cc 

Dpcl 

0. M 
-0.19 
0.06 
0.08 
0. ob 
0.92 
0.08 
0.64 
0.92 
0.08 
0.92 
0.92 

-0.19 
-0.47 
-0.15 
0.36 
2.04 

-0.47 
0.36 
0.08 
0.08 

-0.19 
0.64 

-0.19 
0.36 

-0.19 
0.08 
0.64 
0.64 
0.92 

-0.19 
0.36 

-0.47 
-0.47 
-0.19 
-0.47 
0.36 
0.08 
0.64 
0.92 
0.36 
0.64 
0.08 
0.36 
0.08 
0.64 

-0.19 
0.92 

-0.19 
0.08 
0. 08 
1.20 
0.36 
0.64 
2.32 
0.36 
0.36 
1.20 
n -r  

DFtM DPM 

4.64 
-2.85 
2.94 
2.37 
1.24 
4.07 
6.91 
4.64 
0.67 
6.34 
4.64 
2.37 
1.61 
2.37 

-0.45 
4.07 

161.01 
1.81 
1.81 
1.24 
2.37 
2.37 
0.67 
0.11 

-1.01 
2.94 
3.51 
0.67 

-0.45 
0.11 
-6.68 
-1.58 
-2.15 
1.81 
2.94 
0.67 

-1.01 
-1.58 
-0.45 
-1.01 
2.37 
2.37 
0.11 
1.81 
2.94 
1.24 

-1.58 
-3.85 
-0.45 
0.11 
6.91 

-1.01 
3.51 
1.81 
0.11 
0.11 
1.81 
3.51 
c) -7 

- 1 4 . 9  
-12.32 
-1.G 

-15.62 
4.91 
7.85 a 

-14.52 
-9.75 

-10.85 
-16.52 
-6.45 
6.36 

-24.43 
6.01 

-2.76 
-9.35 
33.16 

-12.32 
-5.72 
-3.52 
1.98 

-22.23 
-12.2 
-10.85 

0.14 
-7.92 
-6. 08 

-16.72 
-6.45 
14.45 
-3.9 
10.76 
-5.35 
3.81 
1.24 

9 . a  
0.51 

-9.02 
15.92 
4.54 
1.61 

-2.42 
6.74 

-11.59 
0.51 

-7.92 
-8.29 

-17.09 
-6.82 
-7.v 

1.61 
-21.86 
-16.36 

4.18 
0.14 

-13. @5 
-8.29 

-a. 65 

r nn 



, X I  t l Y 7 t . l  

57 85+4 
58 89-024 

0 2 4  
324 
2 4  
024 

63 89-024 
64 89-024 
65 89-024 
66 89-024 
67 89-024 
€0 89-024 
69 89-024 
70 89-024 
71 89-024 
72 09-024 
73 89-024 
74 89-024 
75 89-024 
76 89-024 
77 89-024 
78 89-024 
79 89-024 
80 89-024 
17 89-024 
17 89-024 

56 a9-02~ 

u 

b 

6 
6 
6 
6 
6 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
2 
2 

M:UY:V3 

08:19:19 
oA:29:35 
08:39:51 
08:50:07 
09:00:23 
09: 1053 
09: 20: 55 
O9:31: 11 
09:41:27 
09:51:44 
10:02:00 
10: 12: 16 
10 : 22: 32 
10:32:48 
10: 43: 04 
10:53:20 
11 :03: 36 
11:13:52 
11 : 24:M 
11 : 34:E 
11:44:41 
11:54:57 
12:05:13 
12:15:29 
12:25:45 
0922:  17 
09:50:36 
10:00:52 

u. #A 

0.13 
0.13 
0.43 
0.13 
0.13 
0.13 

-0.07 
-0.17 
0.13 

-0.07 
-0.01 
-0.07 
-0.17 
0.03 

-0.07 
0.03 
0.13 
0.23 
0.23 

-0.17 
-0.07 
0.13 
0.13 

-0.17 
0.03 
0.93 
0.83 

-0.17 

u. ulf 
0. @2 
0.32 
0. bil 
0.42 

-0.28 
0.72 
0.22 

-0.38 
0.42 
0.02 
0.12 

-0.08 
-0.18 
0.52 
0.02 

-0.48 
0.32 
0.12 

-0.18 

0.02 
1.22 
0.22 
-0.08 
-0.08 
27.12 
a. 52 

0.02 

-0. ia 

1. It 

0.04 
-3.56 
-2.26 
-1.66 
-1.36 
-0.26 
-6.36 
1.54 

-3.46 
-5.26 
-1.26 
-3.26 
-1.76 
-1.06 
-1.86 
-4.06 
-0.26 
-3.16 
-7.26 
-0.76 
-0.26 
-1.86 

4.84 
-1.56 
-3.16 
3.24 
7.04 

-3.16 

i. 3c 

0.36 
0.36 
1.20 
0.36 
0.36 
0.36 

-0.19 
-0.47 
0.36 

-0.19 
-0.19 
-0.19 
-0.47 
0.08 

-0.19 
0.08 
0.36 
0.64 
0.64 

-0.47 
-0.19 
0.36 
0.36 

-0.47 
0.08 
2.60 
E. 32 

-0.47 

v. I 1  '1. Ai) 

0.11 0.14 
1.81 -13.05 
3.51 -8. a 
2.37 . -6.08 

-1.58 -4.90 
4.07 , -0.95 
1.24 -23.33 

-2.15 5.64 
2.37 -12.69 
0.11 -19.29 
0.67 -4.62 

-0.45 -11.95 
-1.01 -6.45 

2.94 -3.00 
0.11 -6.82 

-2.71 -14.89 
1.81 -0.95 
0.67 -11.59 

-1.01 -26.63 

0.11 -0.95 
6.91 -6.82 
1.24 17.75 

-0.45 -5.72 
-0.45 -11.59 

153.65 1l.M 
167.25 25.82 

0.11 -11.59 

-1.01 -2.78 
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SAWLE LOCUTION 
q& CODE 

65-&7 
83-027 - 3 89-027 

4 89-027 
5 85-027 
6 04-027 
7 65-027 
6 64-027 
9 65-027 
10 6'3-027 
11 69-027 
12 65-027 
13 84-027 
14 89-027 
15 64-027 
16 69-027 
17 89-027 
18 69-027 
15 09-027 
20 89-027 
21 09-027 
22 69-027 
23 65-027 
24 89-027 
T 89-027 

85-027 
-d 69-027 

29 85-027 
30 89*7 
31 69-027 
P 89-027 
33 89-027 
34 89-027 
35 89-027 
36 89-027 
37 69-027 
38 89427 
39 89-027 
40 89-027 
41 89-027 
42 89-027 
43 89-027 
44 09-027 
45 89427 
46 89-027 
47 89-027 
48 8 W  
49 8 W 7  
50 89-027 
. w 7  
' 89-027 
A 89-027 
54 89-027 
5S 84-027 
56 89-027 
57 89-027 
58 89-027 

1 89-027 

- 

LQk 

2 
i 
i 
i 
" 
G 

'i 

.3 
f 

5 

5 
6 
6 
E, 
4 
7 
7 
7 
7 
8 
8 
0 
8 
0 
0 
0 
0 

3 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
5 
5 
5 
5 
5 
5 
5 
5 

5 
6 
6 
6 
6 
6 
6 
6 
6 

t 

- 
2 

t 

Cl7:52:15 
cla:cli:33 
OB: 12:47 
0l3:23:00 
06: 33 : 14 
Ob : 43: 26 
ob : 53: 42 
05: (13 : 56 
M: 14: i0 
09:24:24 
09:34:35 
09:44 : 53 
0'3: 55: 07 
lO:O5: 21 
16: 15:35 
10 :a : 3 
10:36:04 
10:46:16 
10: 56 : 52 
11 : 06 : 47 
11:17:01 
1 1 : 27: 15 
11 : 37: 29 
11 :47: 44 
1 I : 57:s 
12: 06 : 12 
12: 1826 
12 : 28: 40 
12:38:55 
12:49:09 
12: 59: 23 
13: 0957 
13: 1951 
13:30:05 
13:40:15 
13: 50 : 35 
14 :OO : 47 
14: 11:01 
14:21:1S 
14:31:23 
14:41:43 
14: 51 : 57 
15:02:11 
15:12:2S 
15:22:39 
15:32:54 
15:43:06 
15: 53 : 22 
16:03:36 
16:13:50 
16 : 24 : 04 
16:34:10 
16:44:32 
16:54:47 
17:05:01 
17: 15: 15 
17:25:3 
17:35: 44 

CPPI CPM 

0.03 
0.13 
0.03 
0.0; 
0.1: 
0. 13 

4 . 0 7  
0.23 
ii. 2 
it. 13 
-0.07 

0.02 
0. 13 
-0.07 
0.33 
0.43 
0.03 

6 6 3  
0.03 
0.13 
0.13 
-0.07 
-0.07 
-0.07 
0.13 
0.13 
-0.17 
-0.07 
-0.07 
-0.17 
0.23 
0.03 
0.13 
0.03 
0.13 
-0.07 
-0.07 
0.43 
0.03 
-0.07 
-0.07 
0.03 
0.13 
-0.17 
0.13 
-0.17 
-0.07 
0.13 
0.13 
0.23 
-0.07 
-0.07 
0.23 
0.9 
0.33 
0.3 
0.03 
-0.07 

-0.34 
0. ;I€ 
0.36 

-0.04 
0. ?t 
-0.34 
0. 26 
0. ;ri, 
-0.44 
0.46 
0.96 
-0.44 
0.46 
0.76 
0.36 
0. x 
0.36 
-0.54 
0. O€ 
0.16 
0.46 
0.66 
0.06 

-0.34 
-0.04 
0. XI 
0.16 
-0.24 
-0.64 
0.56 
0.56 
-0.14 
-0.14 
-0.24 
-0.04 
-0.04 
-0.04 
-0.14 
-0.04 
-0.04 
0.26 
-0.24 
-0.34 
-0.54 
-0.04 
0.06 

-0.54 
0.16 
0.56 
-0.14 
-0. 24 
-0.64 
-0.34 
-0.24 
-0.24 
0.16 
-0.24 
0.16 

CPbi 

0.07 
-2.3j 
-0.73 
1.37 

-1. E3 
1.67 
-1.73 
0. 67 

- 0 . s  
- 2 . 5  
-0.63 
0. 67 
0.07 
1.57 
0.27 
3.97 
1.87 

-0.03 
2.77 
0.17 
1.17 
0.97 

-0. Q 
-2.23 
-2.73 
-0.63 
-2.93 
4.87 
-1.13 
-2.33 
-0.02 
4.07 
3.17 
-4.03 
2.97 
2.67 
2.37 

-2.23 
0.77 

-1.13 
-0.33 
-1.13 
2.27 
-2.03 
1.87 
0.37 
0.27 
2.07 
1.87 
1.27 
0.37 
-3.03 
2.67 
-1.03 
-2.43 
1.07 
-0.03 
-1.22 

Ijm 

0.06 
0. 3 
0.08 
0.06 
0.36 
0.3€ 
-0.15 
0.64 
0.52 
0.36 
-0.15 
0.06 
0.36 
-0.19 
0.52 
1.20 
0. ob 
1.75 
0.00 
0.5 
0.36 
-0.19 
-0.15 
-0.19 
0.36 
0.36 
-0.47 
-0.19 
-0.19 
-0.47 
0.64 
0.08 
0.36 
0.08 
0.36 
-0.19 
-0.15 
1.20 
0.08 
-0.19 
-0.19 
0.08 
0.36 
-0.47 
0.36 
-0.47 
-0.19 
0.26 
0.36 
0.64 
-0.19 
-0.19 
0.64 
0.92 
0.92 
0.92 
0.08 
-0.19 

DFN DPM 

-1.92 
1.47 
E. 03 

-0. zli 
4. 39 
-1.92 
1.47 
1.47 
-2.45 

I?. 60 
5.43 
-2.44 
2. €0 
4.3 
2.03 
2.03 
2.03 
-3.05 
0.33 
0.90 
2.60 
3.73 
0.33 
-1.92 
-0.22 
5.17 
0.40 
-1.92 
-3.62 
5.17 
2.17 
-0.79 
-0.79 
-1.35 
- 0 . 2  
-0. 22 
-0.22 
-0.79 
-0.22 
-0.22 
1.47 
-1.35 
-1.92 
-3.05 
-0.22 
0.9 

-2.05 
0.90 
3.17 
-0.79 
-1,s 
-4.75 
-1.92 
-1.35 
-1.35 
0.50 

-1.35 
0.96 
- - -  

0.25 
-8.54 
-2. €7 
7.22 
-6.70 
6.65 
-6.34 
3.16 
-1.54 
-4.27 
-3. Cjl, 

2.45 
0.25 
7.22 
0.95 
14.55 
6.65 
-0.10 
10.15 
0.62 
4.26 
3.55 
-2.20 
-8.17 
-16.00 

-2 .3 
-10.74 
17.85 
-4.14 
-0.54 
-0.10 
14.91 
11.62 
-17.70 
10.88 
9.78 
0.66 
-8.17 
2.82 
-4.14 
-1.20 
-4.14 
0.32 
-7.44 
6.85 
1.35 
0.98 
7.50 
6.85 
4.65 
1.35 

-14.03 
13.45 
-3.77 
-6.90 
3.92 
4.10 
-4.50 - -. 



3 J4*7 
38 83-027 
3 84-027 
40 69-027 
* 027 

J27 
I '27 

2 7  
45-a-027 
46 8'3-027 
47 d W 7  
4a a9-027 
49 a9427 

9 a9-027 
53 a r w 7  

50 69-027 
51 8 W 7  

54 89-027 
55 a5-027 
56 65-027 
57 84-027 
sa a3-027 

60 a9427 
61 89-027 

59 69-027 

€2 89-027 
63 8 W 7  
64 8'9-027 
65 89-027 
f' "'Lo27 

K7 
1 027 

J27 
-027 
71 89-027 

73 69-027 
74 89-027 
75 a w 7  

72 a9427 

76 a w 7  
77 8-37 
7a a9427 
79 a 9 4 ~ 7  
80 a3-027 

4 
4 
4 
4 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
6 
6 
6 
6 
6 
6 
6 
b 

6 
6 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
0 

B 
a 

a 
a 
a 
0 
6 
8 
8 

14:W:41 
14: 11:OI 
14:21:15 
14 : 31 : 23 
14: 41 : 43 
14:51:57 
15:@: 11 
15:12:25 
15: 2: 39 
15:2:54 

15 : 53 : 22 
16:03:36 
16:13:50 
16: 24 : 04 
16:34:16 
16:44:33 
16:54:47 
17 : 05: ill 
17: 15:15 
17 : 25 : 30 
17 : 35: 44 
17: 45:% 
1756: 12 
18:06:26 

18:26:55 
1857 : 09 
18: 47:23 

19:07:51 
13:18:06 

19:38:34 
19:48:48 
19 : 59:02 
20:W: 16 
20: 19:31 
20 : 29 : 45 
a: 39: 59 
2050: 13 
21 : 00: 27 
21:10:41 
21:20:55 

15: 43: oa 

la: i6:40 

ia : 57: 37 

19: 2a:a 

- V . V I  -0. w h i .  J i  -u. AY -u. & 0. bo 

0.03 -0.04 0.77 0.08 -0.22 2.02 
-0.07 -0.04 -1.13 -0.19 -0.22 -4.14 
-0.07 0.26 -0.3 -0.14 1.47 -1.20 
0.03 -0.24 -1.13 0.08 - 1 . 3  -4.14 
0.13 -0.3 I?, 27 0.36 -1.92 8.32 

-0.17 -0.54 -2.03 -0.47 -3.05 -7.44 
0.13 -0.04 1.87 0.36 -0.2 6.85 

-0.17 0.06 0.37 -0.47 0.33 1 . 3  
-0.07 -0.54 0.27 -0.19 -3.05 0.98 
0.13 0.16 2.07 0.36 0.90 7.58 
0.1; 0. '56 1. a7 0.36 3.17 6.85 
0.23 -0.14 1.27 0.64 -0.75 4.65 

-0.07 -0.24 0.37 -0.19 -1.35 1.35 
-0.07 -0.64 -3.6.3 -0.19 -4.75 -14.03 
0.23 -0.34 3.67 0.64 -1.92 13.45 
0 . 9  -0.24 -1.03 0.92 -1.35 -3. n 
0.33 -0.24 -2.43 0.92 -1.35 -6.40 
0 . 3  0.16 1.07 0.92 0. 40 3.92 
0.03 4 . 2 4  -0.03 0. r)r3 -1.35 -0.10 
-0. u7 U. 16 -1.23 -0.19 0. ro -4. ji) 
0.03 -0.64 1.07 0. oa -3. M 5.92 
0.13 1.16 1.87 0.36 6.57 6. €6 
0.23 0.46 0.37 0.64 2.60 1.3 

-0.17 -1.04 4.37 -0.47 -5.89 16.01 
0.03 4.44 -0.43 0.06 -2.44 -1.57 
0.23 0.26 4.67 0.64 1.47 17.11 
0.13 -0.44 2.27 0.36 -2.49 8. 32 
0.13 -0.14 -0.43 0.36 -0.79 -1.57 

-0.07 -0.24 0.27 -0.19 -1.35 0.N 
-0.07 -0.24 1.77 -0.13 - 1 . 5  6.48 
0.03 -0.34 0.37 0. OB -1.92 1.35 
0.03 -0.24 -1.13 0.08 -1.35 -4.14 
0.23 0.16 0.37 0.64 0.90 1.35 
0.13 0.16 4.67 0.36 0.90 17.11 
0.03 -0.04 -1.93 0.08 -0. a -7.07 
0.23 -0.24 1.27 0.64 -1.35 4.65 

-0.17 -0.04 1.27 -0.47 -0. 22 4.65 
0.35 0.46 -1.33 0.92 2.60 -4.67 
0.13 -0.74 1.97 0.36 -4.19 7.22 

-0.07 0.16 -0.73 -0.19 0.90 -2.67 
0.13 -0.14 -1.43 0.36 -0.74 -5.24 
1.53 3.26 2.47 4.27 16.47 9.05 

0.43 -0.14 -2 I L  33 1.20 -0.75 -a. 17 



TENNELEC U 5100 WHFIIBETFlIG#Wi SYSTEH 

:T 05. 1989 GROUP D SUIPES SIEERT HFIU 1- 1, 2-VWT. J-PREP. 4 3 8 .  5 
LMYS, 7- LRti 7: 8-INST STORIMINT 
4-E LOCRTION TIME CKPHFl BETFl GAMW WJtM BFIFI 
Gr 
:I LAB CPH PM CPM DPCl WM 

r 
7 6 9 % M  3 16:03:3 -0.07 0.26 -0. -0.13 . 

89-027 8 16:14:14 -0.17 0.46 1.87 -0.47 
-1.20 

6.85 

nter (ON) FE-Capture (OFF) F b S e n d  F4-Receive FSDirectory F6-Ouit F7-Setup 



CONTAMINATION/RADIATION - 
dPr9 5G.R SURVEYOR 

REASON FOR SURVEY PROCEDURE NO ,TION 

S X G  7;;P&@f 
0 SOIL [g WIPE 0 SOURCE 0 SPECIAL 8 ROUTINE 
PHONE ACTION REQ'D 0 CIRCLED READINGS DECONTAMINATE/RESURVEY 

TIME COMPL SURVEY NO. NO. OF S A M R E S  TIME START PAGELOF - DATE 

J+ 62 'f Pc / :- - 
/ & / L d z ' d  7 

k/.r 1 1 
I 

CONTAM IN ATlON INSTRUMENT ALPHA BETA-GAMMA PERMISSIBLE LEVELS 

0 4220 dpmllOO crn' ALPHA TAG NO €-Si0 SA 3 s  I3 SURVEY 

(2200 dprn 100 cm' BETA-GAMMA INSTRUMENT INSTRUMENT ALPHA BETA-GAMMA NEUTRON 
OTHER SURVEY TAG NO 

I CONTAMINATION SURVEYS 1 INSTRUMENTS SURVEY I LOWER LIMITS OF DETECTION 

,I 
SOURCE CHECK DATA 

I I I 
ALPHA BETA-GAMMA ALPHA 2 MINUTE COUNTS 

BETA-GAMMA SOURCE ID I/% -z/s C - / Y  - G-/57  AI P H A  

c 1 I I 

ITEM 
OR 

LOCATION R ALPHA BETA-GAMMA MREM/hr 

NEUTRON 
EQUlV 0 Am 241 O U  235 E Q U ~ V  O C o - 6 0  O C s  137 URlhr  

0 OTHER- 0 OTHER - E 
ACTIVITY CPM GROSS ACTIVITY GROSS 

1 

2 

3 

4 

5 

6 

2 

I dpm dPm dpm SOURCE STRENGTH 

I 

1 I 

5 MINUTE COUNTS BETA-GAMMA 
ALPHA 

I I-- ' 1 t I 



L 
‘ L  

THJ NW 16, 1989 6 W  D SWIPES SIBERT W l i l l B  1, 2 - W T ,  J-PREP, 4+, 5,6-HAuWYS, 7- LRB 7, B-INST STOR/WINT 

1 09-029 
2 89429 
189429 
2 89-029 
3 89-029 
4 89-029 
5 89-029 
6 89-029 
7 d9-029 
889-029 
989-029 

10 89-029 
11 89-029 
‘2 89-029 

189-029 
89-029 

16 89-029 
17 89-029 
18 89-029 
19 89-029 
2089-029 

2289-029 
23a9-029 
24 89-029 
2569-029 
26- 
2789.029 
28 89-029 
2909429 
30 89-029 
31 89429 
32fwo2q 
3389.029 
3489-029 
3s89-029 
3689-029 
3789-029 
989-029 
8w29 
89-029 

41 89-029 
ea9429 
43 89-029 
44 89-029 
45 89-029 

b- 69-029 

21 .p-o29 

L’ 

i r  nn non 

1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
5 
5 
5 
5 
5 
c 

12:53:47 
13:04:01 
13:M:ll 
13:28 : 25 
13:38:39 
13:48:53 
1359: 08 
14:09:22 
14: 19:36 
14:29:50 
14:40:04 
1450: 18 
15:00:33 
15: 10:47 
15:21:01 
15:31:16 
15:41:30 
15:51:44 
16:01:58 
16: 12: 12 
16:22:26 
16:32:40 
16:42:55 
16:53:09 
17:03:23 
17: 13:37 
17:23:52 
17:34:06 
17:44:20 
17:!54:34 
18:04:48 
18:15:02 
18:2S: 17 
18:35:31 
18:45:45 
18:55:59 
19:06:13 
19: 16:20 
19:26:42 
19:36:56 
19:47: 10 
19:57:8 
20:07:39 
20:17:53 
20:28:07 
20:38:22 
20:48:36 
.-.n.c”.cn 

cwll 

-0.07 
0.23 
0.03 
0.03 
0.33 
0.43 
0.03 

-0.07 
0.13 
0.13 

-0.17 
-0.07 
0.13 

-0.07 
0.13 

-0.07 
0.03 

-0.17 
0.13 
0.33 

-0.07 
0.53 
0.33 
0.23 

-0.07 
-0.07 
0.03 

-0.07 
0.23 
0.23 
0.03 

-0.17 
0.13 

-0.17 
0.23 
0.33 
0.13 
0.13 
0.13 
0.13 
0.33 

-0.17 
0.23 
0.13 
0.23 

- -0.03- 
0.03 
n n- 

m 

0.60 
0.60 
0.20 
0.60 

-0.20 
0.50 
0.70 
0.10 

-0.40 
-0.40 
0.60 
0.70 
0. a 

0 
-0.20 
-0.40 
-0.30 
-0.30 

0 
1.00 
0.60 
0.80 
-0.20 
0.40 

-0.20 
0.30 

-0.40 
0.10 
0.40 

-0.50 
0 

-0.20 
0 

0.70 
0.40 
0.10 

-0.50 
0.30 

-0.70 
0.30 

-0.10 
-0.30 
0.10 
0.70 
0.70 

0.30 
n -* 

cp)4 

-0.92 
1.58 

-0.22 
-9.42 
-3.3 
-5.22 
-3.92 
-3.12 
-2.52 
-2. si? 
-1.U 
-1.32 
-2.42 
-2.72 
3.70 

-4.82 
-0.12 
-4.02 
-1.02 
-4.82 
0.48 
1.98 

-1.72 
-0.42 
-4.52 
2.18 

-2.22 
-1.02 
-1.72 
2.08 

-2.12 
-3.02 
2.58 

-1.72 
0.48 

-4. a2 
-3.32 
-3.42 
-0.02 
4.48 

-2. a2 
-1.72 
6.32 
-2.12 

0.78 

DPM 

-0.19 
0.65 
0.08 
0.08 
0.94 
1.22 
0.08 

-0.19 
0.37 
0.37 

-0.40 
-0.19 
0.37 

-0.19 
0.37 

-0.19 
0.08 

-0.48 
0.37 
0.94 

-0.19 
1.51 
0.94 
0.65 

-0.19 
-0.19 
0. 08 

-0.19 
0.65 
0.65 
0.08 
-0.48 
0.37 
-0.48 
0.65 
0.94 
0.37 
0.37 
0.37 
0.37 
0.94 

-0.48 
0.65 
0.37 
0.65 

- -0.02-- - -- 0.08 
-1.12 0.08 

DPM DPM 

3.39 
3.39 
1.13 
3.39 

-1.13 
2.83 
3.96 
0.56 
-2.26 
-2.26 
3.39 
3.96 
1.13 

0 
-1.13 
-2.26 
-1.69 
-1.69 

0 
5.66 
3.39 
4.53 

-1.13 
2.26 

-1.13 
1.69 

-2.26 
0.56 
2.26 
-2 83 

0 
-1.13 

0 
1% 
2.26 
0.56 

-2.83 
1.69 

-3.96 
1.69 

-0.56 
-1.69 
0. 56 
1% 
3.96 

- --us 
1.69 

n CCI A nn . r n  

-3.37 
5.80 

-0.00 
-34.58 
-12.18 
-19.16 
-14.39 
-11.45 
-9.25 
-9.25 
-3.74 
-4.84 
-8.88 
-9.98 
13.87 

-17.69 
-0.44 

-14.75 
-3.74 

-17.69 
1.76 
7.26 

6.31 
-1.54 

-16.59 
koo 
286 

-8.14 
-3.74 
-6.31 
7. M 

-7.78 
-11.08 

9.47 
-6.31 
1.76 

-17.69 
-12.18 
-12.55 
-0.07 
la 44 

-10.35 
-6.31 

-23 20 

--0.07--- 
-4.11 

-7.78 

e nn 

http://n.c�.cn


Zd 6Y-WY 

a 89-029 
3 89-029 
31 89-029 
- 0 2 9  

m 
?9 

A J 2 9  

37 Wa29 
38 89-029 
39 89-029 
4089-029 
41 89-43 
42 89-029 
43 89-029 
44 89-029 
45 89-029 
46 89-029 
47 89-029 
48 89-029 
49 89-027 
5089429 
51 89-029 
52 89-029 
53 89-029 
54 89-029 
55 8- 
56 89-029 
“v-029 

Q29 
929 
J29 

6- 
62 89-029 
63 89-029 
64 89-029 
65 89-029 
&4 89-029 
67 8 9 4 3  
68 89-029 
69 89-029 
70 89-029 
71 89-029 
72 89-029 
73 89-029 
74 89-029 
75 89-029 

77 83-029 
78 89-029 
79 89-029 

x2T9-029 

76 e9-029 

80 e9-029 

s 
3 
3 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
8 
8 
8 
8 
8 
8 
8 
8 
0 
8 

1/:3:* 
16:04:48 

18:25:17 
18:35:31 
18:45:45 
18:55:59 
19:06:13 
19: 16:28 
19:26:42 
19:36:56 
19:47: 10 
19:57:25 
20:07:39 
20: 17:s  
20: 28 : 07 
20:38:22 
20:48:36 
20:58:50 
21:09:05 
21:19:19 
21:29:34 
21:39:48 
21:50:02 
22:OO: 17 
22: 10:31 
22:20:46 
22:31:OO 
22:41:14 
22:51 :28 
23:01:43 
23: 1157 
23:Z: 11 
23:32:26 
23:42:40 
23:52:54 
00: 03 :08 
00: 13:23 
00 : 23: 37 
00:33:51 
00:44:05 
00:54:20 
01:04:34 
01:14:48 
01:25:03 
01:35:17 
01 : 45:31 
01:55:46 
02:06:00 
02: 16: 14 
02:26:28 
02:36:43 
02: 46 : 57 

ia:i5:w 

u. lid 

0.03 
-0.17 
0.13 

-0.17 
0.23 
0.33 
0.13 
0.13 
0.13 
0.13 
0.33 

-0.17 
0.23 
0.13 
0.23 
0.03- 
0.03 
0.03 

-0.17 
0.03 
0.13 

-0.07 
0.33 
0.13 
0.13 
0.13 

-0.07 
0.13 
0.23 
0.23 
0.03 
0.03 
0.03 
0.03 
0.23 
0.23 
0.23 
0.13 

-0.17 
-0.07 
-0.07 
0.13 
0.33 
0.13 
0.23 

-0.17 
0.23 
0.13 
0.43 
0.43 
0.03 
0.43 

-u. A 
0 

-0.20 
0 

0.70 
0.40 
0.10 
-0.50 
0.30 

-0.70 
0.30 

-0.10 
-0.30 
0.10 
0.70 
0.70 

0.30 
0.30 
-0.30 

0 
0.20 

0 
-0.70 
0.10 

-0.50 
-0.40 
0.10 
0.20 

-0.30 
-0.10 
0.40 
0.40 
0.90 
0.50 
0.10 
0.30 
0.10 
-0.30 
-0.40 
-0.20 
0.40 
0.20 
0.50 
0.60 
0.10 
1.10 

-0.30 
0.70 
0.20 

-0.10 
0.60 
2.30 

-0.-ia . 

-A. i d  

2.08 
-2.12 
-3.02 
2.58 

-1.72 
0.48 

-4.82 
-3.32 
-3.42 
-0.02 
4.48 

-2.82 
-1.72 
-6.32 
-2.12 
-0.02. 
-1.12 
-0.52 
-2.82 
-2.12 
0.08 

-5.32 
-3.62 
-2.42 
-0.52 
-3.92 
-3.42 
-0.12 
-0.92 

1.68 
-3.72 
-1.52 
-2.72 

1. OB 
1.48 

-2.32 
-0.42 
-7.12 
-0.12 

1.08 
-3.92 
-4.82 
-2.52 
0. OB 

-0.12 
-0.22 
2.58 
0. tY 
0.18 

-1.42 
0.18 

-0.62 

u. bL 
0.08 

-0.48 
0.37 

-0.48 
0.65 
0.94 
0.37 
0.37 
0.37 
0.37 
0.94 

-0.43 
0.65 
0.37 
0.65 
0.08 
0.08 
0.08 

-0.48 
0.08 
0.37 

-0.19 
0.94 
0.37 
0.37 
0.37 

-0.19 
0.37 
0.65 
0.65 
0.08 
0.08 
0.08 
0.08 
0.65 
0.65 
0.65 
0.37 

-0.48 
-0.19 
-0.19 
0.37 
0.94 
0.37 
0.65 

-0.48 
0.65 
0.37 
1.22 
1.22 
0.08 
1.22 

-c. &A 

0 
-1.13 

0 
3.96 
2.26 
0.56 

-2.83 
1.69 

-3.96 
1.69 

-0.56 
-1.69 
0.56 
A %  
3.96 

-a56 
1.69 
1.69 

-1.69 
0 

1.13 
0 

-3. % 
0.56 

-2.83 
-2.26 
0.56 
1.13 

-1.69 
-0.56 
2.26 
2.26 
5.09 
2.83 
0.56 
1.69 
0.56 

-1.69 
-2.26 
-1.13 
2.26 
1.13 
2.83 
3.39 
0.56 
6.23 

-1.69 
3.96 
1.13 

-0.56 
3.39 

13.03 
, 

-b. 51 

7.63 

-11.08 
9.47 

-6.31 
1.76 

-17.69 

-12 55 
-0.07 
16.44 

-10.35 
-6.31 

-w 20 
-7.78 
-0.07- 
-4.11 
-1.90 

-10.35 
-7.78 
0.29 

-19.53 
-13.28 
-8.88 
-1.90 

-14.39 - 
-12.55 
-0.44 
-3.37 
6.16 

-13.6 
-5.58 
-9.98 
L% 
5.43 

-8.51 
-1.54 

-26.13 
-0.44 
3.96 

-14.39 
-17.69 
-9.25 

0.29 
-0.44 
-0. 80 
9.47 
2.49 
0.66 

-5.21 
0.66 

-2.27 

-7.78 

-12. ie 

FRI% 17, 1989 6 W  D WIPES SIBERT Hw. liAB 1, 2-VRLRT, 3-PP€P, 7- LAB 7, R-INST STOR/F(CIINT 

Dpw DWI 

-1.90 

S W l I  LOCQTIW TIE FllpHFI Em 6RMW kPHR 
SNm LRB CPM m CPM DPM 

80 09-029 8 09:21:51 0.03 0.30 -0.52 0.08 1.69 
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n
 

c
 

h
 



ONTAM~NATIONIRADIATION - 
1 1 I 

SOURCE CHECK DATA I CONTAMINATION SURVEYS I INSTRUMENTS SURVEY 

OATE TIME START SURVEY NO NO. OF SAMPLES 

bD /&& i’7 

LOWER LIMITS OF DETECTION 
2 MINUTE COUNTS 

ALPHA BETA-GAMMA 

BG 

LC 

LO 

g4-CY1; 

BG 1 I 
LC I I 

f 

I 

n f o  J9P SURVEYOR 
REASON FOR SURVEY PROCEDURE NO TlON 

S S  7?&z!zJ- /I m-s 
B ROUTINE 0 SOIL @WIPE 0 SOURCE 0 SPECIAL 

PHONE 0 CIRCLED READINGS - DECONTAMINATE/RESURVEY 

YY f l  f+ REVIEWER 
TITLE 

bcr, 
1 

BETA-GAM M A  PERMISSIBLE LEVELS CONTAMINATION INSTRUMENT ALPHA 

0 CnO dpm/ l00  cm’ ALPHA 
TAG NO 

< Z O O  dpm 100 cm’ BETA-GAMMA INSTRUMENT INSTRUMENT ALPHA BETA-GAMMA NEUTRON 
, HOTHER .TAG NO I 

ITEM 
OR 

LOCATION . 

ALPHA ’ BETA-GAMMA 
SOURCE ID .Ad - L / c  c - / y  /cs- I37 

dpm 

INSTRUMENT RESPONSE c p m  cpm 

SOURCE STRENGTH dPm 

INSTRUMENT EFFlCl ENCY 35 7f Yo f Z  v27- 33 Yo 

ALPHA BETA.GAMMA 

dpm mRlhr 

CPm mRlhr  

% % 



c
 

. .'. 

c
 



OEC 12, 1389 GROW D SWIPES SlbERT HALL 1 G B  1. 2-VRULT, 3-PREP. 4#, 5,6-HALLWFIYS! 7- LRB 7, 8-INST STUR/MiNT 
FLE LEGTION 
CODE 

-1 89-033 
2 89-033 
3 89-033 
4 89-033 

6 89-03 
7 89-033 

9 89-033 
10 89-033 
11 83-033 
12 89-03 
13 89-033 
14 89-033 
15 89-033 
16 89-033 
17 89433 
18 89-033 
19 89-033 
20 89-033 
21 89-033 
22 89-033 

89-033 

5 89-033 

a 89-023 

e 89-033 
a9-033 

27 89-053 
U 89-033 

28 89-033 
29 89-033 
3089-033 
31 89-033 
32 89-033 
33 a m  

36 89-033 
37 a 9 a  

34 89-03 
35 89-033 

LR6 

1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 

3 
3 
3 
3 
3 
3 
3 
3 
3 
4 
4 
4 
4 
4 
4 
4 

7 
.J 

T I E  

00:27:59 
09:3.3:2 
09: 44: 07 
09: 54 : 22 
10: 04: 36 
10: 14:51 
10 : 25: 05 
10:3:20 
10:45:3!5 
10 : 55: 49 
1 1 :O€ : 04 
11: 16: 18 
11:26:33 
11 : 36:47 
11:47:02 
11:57:17 
12:07:31 
12: 1 7 : 46 
12:28:00 
122.8: 14 
12:48:29 
12:58:43 
13:08:58 
13: 19: 12 
13:29:27 
13:39:41 
13:49:56 
14:oO: 10 
14:10:8 
14:20:39 
14:30:54 
14:41:09 
14:51:23 
15:01:38 
15:11:52 
15:Z: 07 
15:32:22 

RLPM 
CPt4 

0.12 
0.02 
0.02 
0.22 
0.02 

-0.08 
0.02 

-0.08 
0.02 

-0. OB 
-0.18 
0.02 

-0.18 
-0. OB 
0.12 

-0. OB 
0.12 
0.12 

0.02 
-0.18 
0.02 
0.22 
0.32 
0.22 

-0.18 
0.12 
0.02 
0.12 
0.02 
0.12 
0.02 

-0.08 
0.12 

-0.18 
0.02 

-0. ia 

-0. oa 

EETR 
a44 

-0.12 
-0.42 
0.08 

-0.12 
0.48 
0.18 
0.88 
1.58 
0.68 
0.08 

0.38 
0.58 

-0.02 
-0.52 
0.00 
0.58 

-0.22 
0.18 
0.38 

-1.02 
0.08 

-0.12 
-0.12 
0.18 
-0.32 
0.28 

-0.82 
-0.42 
0.08 
0.18 

-0.52 
0.28 

0.28 
-0.12 
0.08 

0. ia 

0. ia 

CPN 

-4.11 
-2.31 
-2.61 
-3.81 
2.99 

-4.31 
0.89 

-1.41 
-3.11 
3.99 
0.19 

-4.61 
-6.81 
-1.31 
0.59 

-2.91 
-2.41 

1.89 
-1.81 
1.29 

-1.21 
2.79 

-3.61 
-1.21 

1.09 
-0.31 
0.89 
4.69 

-2.51 
0.99 
2.99 

-2.11 
-0.61 
2.09 

-2.51 
-5.01 
-4.11 

DPM 

0.33 
0.05 
0.05 
0.61 
0.05 

-0.2 
0.05 

-0.22 
0.05 
-0.50 
-0.22 
-0.50 
0.05 
-0.50 
-0.22 
0.33 

-0.22 
0.33 
0.33 

-0.22 
0.05 

-0.50 
0.05 
0.61 
0.89 
0.61 

-0.50 
0.33 
0.05 
0.33 
0.05 
0.33 
0.05 

-0.22 
0.33 

-0.50 
0.05 

DPH DPM 

-0.68 
-2.38 
0.45 

-0.68 
2.72 
1.02 
4.99 
8.96 
2.85 
0.45 
1.02 
2.15 
3.29 

-0.11 
-2.95 
0.45 
3.29 

-1.24 
1.02 
2.15 

-5.78 
0.45 

-0.68 
-0.68 
1.02 

-1.81 
1.58 

-4.65 
-2.3 
0.45 
1.02 

-2.95 
1.58 
1.02 
1.58 

-0.68 
0.45 

-15.07 
-12.14 
-9.57 

-13.97 
10. % 

-15.81 
3.26 

-5.17 
-11.40 

14.63 
0.69 

-16.91 

-4.80 
2.16 

-10.67 
-8.84 
6.93 
-6.63 
4.73 

-4.43 
10.23 

-13.24 
-4.43 
3.99 

-1.13 
3.26 

17.20 
-9.20 
3.63 

10.96 
-7.74 
-2.23 
7.66 

-9.20 
-18.37 
-15.07 

-24.96 



li 2, 1989 15:38:23 
WE?% - TDPRLEC LB5100 SERIES I1 REV 2.43 

E MC 12, 1989 15:58:24 
PYR~GHT i96,iw, i9~8,im 

38 89-033 

40 89-03 
41 09-03 
42 09-09 
43 89-033 
44 89-033 
45 89-033 
46 89-033 
47 89-033 
48 89-033 
49 89-033 
50 89-033 
51 89-033 

- 52 89-033- 
53 09-03 
54 89-033 

- 4 3 3  
033 

r 9 3 3  
J33 

61 89433 
62 89-033 
a 89-033 
64 89-033 
6s 09-03 
66 89-033 
67 09-03 
68 09-03 
69 89-033 
70 89-033 
71 89-032 
72 89-033 
73 89-033 
74 89-033 
75 09-09 
76 89-033 
77 09-09 
78 89-033 
79 09-033 
80 89-033 

31 09-033 

xi 09-033 

ihEG033 

4 
4 
4 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
6 

15: 38: 27 
15:46:42 
15:3:56 
16:09:11 
16:19:26 
16:?3:40 
16:39:55 
16:50:09 
17:00:24 
17:10:38 
17:20:53 
17:31:08 
17:41:22 
1751 :37 

6 
6 
6 
6 
6 
6 
6 
6 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 

18:12:06 
18 : 22: 21 
16:32:3S 
18:42:50 
18:53:04 
19:03: 19 
19:13:33 
19:23:48 
19:34:02 
19:44:17 
19:54:31 
20:04:46 
20:15:00 
20:2!5:15 
20:35:30 
20:45:44 
20:55:59 
21:06:13 
21 : 16:28 
21:26:42 
21:36:57 
21 :47: 12 
21:57:26 
22:07:41 
22: 17:s 
22:28: 10 
22:30:a 
22:M:B 

-0.18 
0.22 
0.02 
0.02 

-0. OB 
0.22 
0.22 
0.12 
-0.18 
0.02 
0.02 
0.12 
0.02 
-0.08 

-- 0.12 
0.02 
0.22 
-0.08 
0.12 
-0.18 
0.02 
0.22 
0.12 
0.02 
-0.18 
0.22 
-0.08 
-0.18 
-0.18 
-0.08 
0.02 
0.12 
0.22 
0.02 
-0.18 
0.12 

-0. 18 
-0.08 
0.12 
0.12 
0.02 
0.02 
0.32 

0.12 
-0.42 
0.58 
0.68 
-0.22 
-0.12 
0.28 
-0.32 
-0.32 
-0.22 
-0.12 
-0.52 
0.3 
0.38 
-0.12 
0. 08 
-0.12 
-0.42 
0.00 
0.68 
0.38 
0.18 
-0.22 
-0.32 
-0.22 
-0.12 
-0.12 
-0.22 
-0.42 
-0.22 
0.08 
-0.32 
0.08 

-0. Oil 
-0.22 
0.18 
-0.9 
0.28 
-0.62 
-0.32 
-0.62 
-0. €2 
0.58 

-1.47 
2.59 
2.29 
-1.41 
-2.31 
-2.91 
-1.41 
-2.41 
-2.41 
-1.11 
-4.61 
0.39 
0.79 
-0.51 
-0. 61 
-0.71 
-1.51 
-1.81 
-4.3 
-3.31 
-2.61 
3.89 
-8.11 
1.49 
-7.41 
-2.91 
-1.41 
0.29 
-1.01 
-1.61 
-2.61 
-4.51 
-1.31 
1.19 
-2.81 
-0.91 
0.39 
4.89 

-0.01 
-0.31 
-3.51 
-6.01 
-0.91 

-0.50 
0.61 
0.05 
0.05 
-0.22 
0.61 
0.61 
0.33 

-0.50 
0.05 
0.05 
0.33 
0.05 
-0.22 
0.33 
0.05 
0.61 

-0. 22 
0.33 

-0.50 
0.05 
0.61 
0.33 
0.05 

-0.50 
0.61 
-0.22 
-0.50 
-0.50 
-0.22 
0.05 
0.33 
0.61 
0.05 

-0.50 
0.33 
-0.50 
-0.22 
0.33 
0.33 
0.05 
0.05 
0.89 

0.70 
-2.38 
3.29 
3.85 
-1.24 
-0.68 
1.58 
-1.81 
-1.81 
-1.24 
-0.68 
-2.95 
3.29 
2.15 
-0.68 
0.45 
-0.68 
-2.38 
0.45 
3.85 
2.15 
1.02 
-1.24 
-1.81 
-1.24 
-0.68 
-0.68 
-1.24 
-2.38 
-1.24 
0.45 
-1.81 
0.45 
-0.11 
-1.24 
1.02 
-2.35 
1.58 
-3.51 
-1.81 
-3.51 
-3.51 
2.29 

-5.41 
9.50 
8.40 
-5.17 
-8.47 
-10.67 
-5.17 
-8.84 
-8. a4 
-4.07 
-16.91 
1.43 
2.89 
-1.87 
-2.23 - 
-2.60 
-5.53 
-6.63 
-15.81 
-12.14 
-9.57 
14.26 
-29.75 

5.46 
-27.18 
-10.67 
-5.17 
1.06 
-3.70 
-5.90 
-9.57 
-16.54 
-4.80 
4.26 

-10.30 
-3.23 
1.43 
17.93 
-0.03 
-1.13 
-12.87 
-22.04 
-3.33 
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MONTHLY WIPE SURVEY SAMPLE ANALYS _.  3EC 98 FOR ERB LABORATORIES 
LAB 1, LAB2, LAB 5&LAB7 

[ ] HIGHLIGHTED READINGS RESURVEYED 
Tennelec LB510 ALPHA > LLD1100 cm2 

GAMMA > LLD/100 cm2 
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WIPE SURVEY SAMPLE ANALYSIS OF 9 FEB 98 FOR ERB L,4BORATORIES 

-21.3 

-20.4 
-0.3 i 20.5 -17.6 

0.0 i 9.0 - 

--.- -0.3 3.0 

-0.2 .1pT--j---- _ _  -34.4 
-0.2 18.1 -1 3.1 
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-37.1 

0.0 0.0 

-- -0.1 2.3 -8.2 I -0.2 I 13.9 

0.0 0.0 0.0 
-0.1 2.8 -3.5 16.9 -1 5.8 
0.0 3.8 -27.6 

-1 5.4 
0.4 -5.7 2.4 -25.8 

-34.8 
-0,l 
-0.2 

-32.1 0.0 
0.0 -1.5 -8.5 
-0.1 - 
-0.2 

-0.1 r .  4.0 -7.3 t 7 F - i - K  -33.0 
-- 
--- . i 0.0 

.- -- - 
_. .- - - -- .- -- 
-_ - 

- -  __ - -0.1 - 0.6 .- 
--- 
- 

- -  
--- 

-38.4 . .-.. 

- . . - . - . . .. 
- . . - - - - . - 
- - - - 

-0.8 -6.5 -4.8 , -29.4 __ - -.-- -. - .  

- to -  1 0.0 - 
0.0 0.0 

Page 2 



. 

Page 3 



tn 

1 

1 

'.
 

.
.

 
r 



I 

c
 . ... 

_- 
. 

.
.

 
.

-
 . 

. 
.

.
 

E
 



.. 

.
.
 

-- 
. 

.. 
.

.
 

.... . - 
.- .- - 

. 
.. 

. 
-. 

.-
 
. 

.
.

 
.. 

.-. 
.

.
 

.. 
.. . . .-- . :

 . 
.. 

.- . 
.. 

. 

-
.

 
.

.
 

.. 
-
. . - 

- 
. 

.. 

. . 
.. .. 

:
 .. 

. . 
.

-
 

.
-

 
. 

.- 

.
.

 

.. 
.. .. - 

- 
.

.
 

-.:. 
. . 

.. 
-

.
 

.
.

 
-. . 

.
.

 
_

. .
.

 

.
-

 

.. 
,
 

. 
_
. . . 

-
.

 



o
p
 

&
- 



WIPE SURVEY SAMPLE ANALYSIS OF 10 FEB 98 FOR ERB LABORATORIES I 
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L 

11 FLOOR Q WORKBENCH 
12 FLOOR Q TENNELEC 
13 TOP OF TENNELEC 
14 TENNELEC DESKTOP 
15 FLOOR Q LSC 
16 CENTER OF FLOOR 
17 DESKTOP 
18 FLOOR Q WORKBENCH 
19 WORKBENCH 
20 WORKBENCH 
21 FLOOR Q PREP LAB 
22 FLOOR Q HP LAB 
23 WALL CABINET 

I WIPE SURVEY SAMPLE ANALYSIS - 5 Auaust 1997 

100 0.03 0.20 2.60 48.90 0.1 0.9 -8.70 0.2 6.2 -39.2 
100 0.02 0.20 2.40 53.60 8 0.1 0.7 -4.00 0.2 4.8 -18.0 
100 0.04 0.10 2.90 55.40 0.0 I .2 -2.20 0.0 8.3 -9.9 
100 0.02 0.10 1.40 55.80 0.0 -0.3 -1.80 0.0 -2.1 -8.1 
100 0.03 0.00 2.10 53.20 -0.1 0.4 -4.40 -0.2 2.8 -1 9.8 
100 0.04 0.10 2.00 54.00 0.0 0.3 -3.60 0.0 2.1 -1 6.2 
100 0.03 0.20 1.70 51 50 0.1 0.0 -6.10 0.2 0.0 -27.5 
100 0.03 0.30 1.20 53.10 0.2 -0.5 -4.50 0.4 -3.5 -20.3 
100 0.02 0.20 1.90 52,lO 0.1 0.2 -5.50 0.2 1.4 -24.8 
100 0.02 0.40 1.90 52.80 0.3 ,0.2 -4.80 0.6 1.4 -21.6 
100 0.03 0.10 2.00 52.90 0.0 0.3 -4.70 0.0 2.1 -21.2 
100 0.04 0.00 2.70 53.20 -0.1 1 .o -4.40 -0.2 6.9 -1 9.8 
100 0.03 ’ 0.20 1.90 54.10 0.1 0.2 -3.50 0.2 1.4 -1 5.8 
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dpmilW cm' ALPHA 

BETA-GAMMA ALPHA BETA-GAMMA ALPHA SOURCE 10 

dpm dpm mRihr 

INSTRUMENT RESPONSE cPm cvm cvm mRihr 

SOURCE STRENGTH dpm 

INSTRUMENT EFFICIENCY % % % % 

BACKGROUND cpm cpm cvm mRJhr 

REMARKS: ~ ?Gf h 7 f i h  G;wttS p -  'd 
I vfi 

2 MINUTE COUNTS 
ALPHA BETA-GAMMA 

LQ 

. BRA-GAMMA ALPHA 1 LQ 

I J 
ITEM 
OR 

LOCATION . 
ALPHA BETA-GAMMA ' MREMlhr 

a OTHER- a OTHER - NEUTRON 
EQUIV 0 Am 241 oU-23S EQUIV OCo-60 . OCs-137 URlhr !$/ ' E  

L GROSS ACTIVITY GROSS ACTIVITY CPM 
1 

. .  . .  . . . . . . . . .  ;>; . . . . . . . . . . .  
. . .  .. c :  I ' . I  





57 95448 . 0 01:07:28 4.22 . 1.20 (L36 ~ -0.39 a. 14 1.54 
01:17:43 4.02 1.3 -4.14 4.03 &ai -17.73 
01:27:58 -0.02 0.90 4.66 -0.03 6.10 13.95 
01:,38:12 4.02 1.20 -2.14 4.03 6.14 -3.16 
01 :48:27 4.12 0.61, -2.84 -0.21 4.07 -1216 
01:58:42 -0.12 1.20 4.14 4.21 8.14 -0.59 
wm:v -0.12 0.20 -0.14 4.21 1.35 4.53 
02:19:31 4.02 1.70 0.X 4.93 11.53 4. f l  
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Attachment 4 



TABLE I 

ACCEPTABLE SURFACE CONTAMINATION LEVELS 

15,000dpma/100cm2 

300 dpm/lOO crn2 

3000 dpm/lOO cm2 

15,000 dpm&/lW cm2 

NUCLIDEa 

1,00Odpma/lOOcm2 

20 dpm/ 1 00 crn2 

200 dpml100 cm2 

1000 dpm Pr/l00 cr$ 

U-nat , U-235, U-238, and 
associated decay products 

Transuranics, Ra-226, Ra-228, 
Th-230,Th-228, Pa-23 1, 
Ac-227, 1-125,1-129 

Th-rut, Th-232, Sr-90, 
Ra-223, Ra-224, U-232, 
1-12’6,1-131,1-133 

Beta-gamma emitters (nuclides 
with decay modes other than alpha 
emission or spontaneous fission) 
except Sr-90 and others noted above. 

5,000 dpm a/ 100 cm2 

100 dpm1100 cm2 

1000 dpm/lOO cm2 

5000 dpm &y/lOO cm2 

%here surface contamination by both alpha- and beta-gamma-anitting nuclides exists, the limits established for alpha- and 
beta-gamma-cmitting nuclides should apply independently. 

bAs u r d  in th is table, dpm (disintegrations per minute) means the rate of emission by radioactive material I S  determined by correcting 
the counts pcr minute observed by an appropriate detector for badground, efficiency. and geometric factors associated with the 
instrumentation. 

%ea$urements of rverap contambunt should not be avtTlgcd over more than 1 square meter. For objects of less surface area, the 
average should be derived for uch such object 

d n e  maximum cor tamination 1-1 applies to an area of not more than 100 cm2. 
%e amount of removable radioactive material per 100 cm2 of surface area should be determined by Wiping that area with dry filter or 

I 

* 

soft absorbent paper, applying moderate pressure, and assessing the amount of radioactive material on the Wipe with an appropnate 
instrument of known efficiency. When removable contamination on objects of less surfaa area is determined, the pertinent levcb 
should be reduced proportionally and the entire surface should be wiped. 

1.86-5 
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ERB CLOSEOUT SURVEY FOR AREA 0 FLOOR, RM IOIIA, HEALTH PHYSICS LABORATORY, DATED ,AT HOURS 

Page 1 
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4NALYSIS RECORD Y WIPE SURVEY SA 
i 

bc. [ J SPECIAL [ ] SC HEDULED [ ] OTHER (SPECIFY) 
I 

IGHLIGHTED READINGS RESURVEYED 
ALPHA > 220 DPM1100 cm2 
BETAlGAMMA > 2200 DPM1100 cm2 

I I I 

Background: I(mRihr)(CPM)(pRlhr) I[ ] NO ACTION REQUIRED 
Lo L* ]SURVEYOR: 

I 1 HEALTH PHYSICS MANAGER 
Net DPMIIOO cmz ___ Gross CPM Net CPM 

Alpha Beta Gamma Alpha Beta Gamma Alpha Beta Gamma- 

3 

4 

5 

6 

7 

8 

9 

0 
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L e n  Wipe Test, Source Leak Test; Type of Survey: Therummt sunrey, ,-, 

Environmental Sample: A i r ,  Water, Soil. 
4 

Portable Instrument Data: Alpha Bstrment, Beta-Gamaa I n s t m n t ;  

Model: Serial: Surveyor: 

Gepmoa: , SIV: , En: $, Volts: 

Alpha: 596 Jl , SR: 533 , Bff: &# volts: 
27. zflM-Jus 

Action: None, On Back of Sheet, See Attached Sheets 

Ft McCl h 1560-R 
(8 Aug 80)  L 
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BACKGROUND: ( / O  Yin Count )  
d. 7 C P l l  A l p h a  

HEALTH PHY S ICs SURVEY WORKSIIEET 

RC4-1.96 m= Alpha, Be ta/Camma Survey Date: P A W ?  d=r 

I T  --)5-R (5 Sep 80) 



IIEALTH PHYSICS SURVEY WORKSHEET 

BACKGROUND: ( pB Min Count) I X + l .  96 m= Alpha,  Bcta/Camma Survey Date: fAm N‘ 0,7 CP:l A l p  ha 
25. C CPPI Re ta/Camma ; I  Sample Count Time: 3 Min Surveyer : 956& 

I I I 

?.!A r 2S-J-l 0 I I 



BACKGROUND: ( / U  ?fin Count) 
P. 8 CP?l Alpha 

fIEALTH PtIYSICS SURVEY WOlNSIIm'r 

RCI-1.96 m= Alpha, De t a/(;amma Survey Date: $&d &'$ 

. - I  Sample Count Time:  2 Min Surveyer : d/s /#pe.  4 



HEALTH PHYSICS SUKVEY WORKSIIEET 

Be ta/Camina Survey Date: p"Aw d?j- 
/ 

E, + CPFI Re ta/hnlma - -  Sample Count T i m e :  d Mfn Surveyer: 5 ~ 5  # & / . .  

nC4-l.. 96 a= Alpha,  BACKGROUND: ( /O Mln Count )  
~ 9 4  CPM Alpha 

Ft McC1.h lC  ( 5  Seo SO> 





D a t e / J A h Q  kg- 
ROUTING AND TRANSMllTAL SLIP 

TO: (Name, office symbol, room number, Initials 
bulkling. AgencyPost) 

Date 

3. 

4. 

Action 
Approval 
As Requested 
Circulate 
Comment 
Coordination 

File Note and Return 
For Clearance Per Converaation 
For Correction Prepare Reply 
For Your Information See Me 
Investigate Signature 
Justify 

DO NOT use this form as a RECORD of approvals. concurrences, disposals, 
clearances, and similar actions 

Room No.-Bldg. 

Phone No. 

OPTIONAL FORM 41 (Rev. 7-76) -1-1Q 
Pmrcdbodb QSA 
FPMR(41 ~FR)101-11.206 Q U.S. G.P.0. 1902-307-346 

.. . . , .  



Source Leak Test; Type of Survey: Arm Wipe Test, Ill8trmmnt survey, 

Envirollplental Sample: A i r ,  Water, - Soil. 

Portable Instrument Data: Alm Instment,  Beta-Genum Instrument; 

Model: Ser ia l :  Surveyor: 

Laboratory Instrument Data: 

Beta: Model: 9 SIV: # mi: 5, Volts: 

86, Volts: - Alpha: 9 SN: p Eif: 

Action: none, On Back of Sheet, See Attached Sheets 

Ft McCl Fm 1560-R 
( 8  Aug 80)  
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RECORD OF PBPSICS SURVEY 

rype of survey: - A r e R  W i p e  Test, nmtrumnt survey, Source Leak Test; 

Environmental Sample: A h ,  - Water, - &oil. 

Fortable Instrument Daw : Alpha Instrument, Betadtuxrun Instrument; 

Model: Serial: Surveyor: 

Laboratory Instrument Data: 

Beta: Model: sn: , Err: 5, volts: 
BetS-Ganrma: Model: , a: , Eff: . $, V o l t s :  

, SN: , m: $, Volts: Gamma: 

A c t  ion : none, On Back of Sheet, See Attached Sheet8 

Ft McCl Fm 1560-R 
(8 Aug 8 0 )  
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