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ABSTRACT 

During the period from October, 1997, through March, 1998, ANL-E Health Physics 
conducted a pre-D&D characterization ofBuilding 301, referred to as the Hot Cell Facility. While 
primary emphasis was placed on radiological evaluation, the presence of non-nuclear hazardous and 
toxic material was also included in the scope of the characterization. This is one of the early 
buildings on the ANL-E site, and was heavily used in the 1950's and 1960's for various nuclear 
reaction and reactor design studies. Some degree of cleanup and contamination fixation was done 
in the 1970's, so that the building could be used with a minimum of risk of personnel contamination. 
Work records are largely nonexistent for the early history ofthe building, so that any assumptions 
about extent and type of contamination had to be kept very open in the survey planning process. The 
primary contaminant was foimd to be painted-over Cs-137 embedded in the concrete floors, although 
a variety of other nuclides consistent with the work said to have been performed were foimd in 
smaller quantities. Due to leaks and drips through the floor, a relatively modest amount of soil 
contamination was found in the service trench under the building, not penetrating deeply. Two 
contaminated, disconnected drain lines leaving the building could not be traced by site records, and 
remain a problem for remediation. The D&D Characterization Plan was fiilfilled. 





BUILDING 301 
CHARACTERIZATION SURVEY REPORT 

I. PURPOSE OF CHARACTERIZATION SURVEY 

A comprehensive characterization ofthe contaminated areas ofBuilding 301 was performed 
by ANL ESH/HP personnel in order to determine the distribution and quantity of radioactive and 
other hazardous materials within the facility. This information is needed to provide a quantitative 
basis for the preparation of a Decommissioning Plan, to evaluate the relative risks associated with 
various decommissioning tasks, to estimate the quantities of hazardous materials that are expected 
to be generated during the course of the decommissioning project, and finally as a basis for 
estimating volumes of material for waste disposal and salvage. The survey was conducted to follow 
a characterization plan developed according to the guidance in Appendix G.2 ofthe August 1995 
U.S. DOE Office of Environmental Management Decommissioning Resource Manual. 

The two primary goals to be achieved by a characterization are: 

Collection of enough data on the amount of contamination present to allow 
realistic cost estimates for radioactive and otherwise contaminated waste 
disposal. 

Identification ofthe extent of contaminated materials, areas, and equipment, 
to allow optimum task planning for the eventual D&D process. 

The Hot Cell Facility portion ofBuilding 301 has not been in active use since 1992. It was 
the subject of a preliminary radiological characterization in 1993, and has been under regular Health 
Physics surveillance. The Hot Cell Facility is known to bear high levels of fixed radioactive 
contamination, under a coating of paint applied in 1974. The preliminary characterization showed 
little loose contamination on the easily accessible portions of floors and walls. 

The 301 Hot cell Facility has been slated for a D&D Project leading to either demolition 
or decontamination and release. Thus, identification of radioactivity levels above fi:ee release levels 
is critical for accurate D&D planning. 

II. DESCRIPTION OF FACILITY 

Building 301 was one ofthe first occupied at the "new" Argonne site. Plant Facilities 
drawings for this building are dated 1951. Overall, the building is about 120 feet by 90 feet, with 
two main floors, a basement service floor, a sub-basement retention tank room, and also a 
"penthouse" laboratory on the third floor above ground level. The building was designed and built 
with an elevator shaft and machine room, although the elevator was never installed. The 
"penthouse" occupies the space designed for elevator machinery. Floor plan drawings are contained 
in Appendix B. 



Little or no documentation has been found desctibing the work performed '" this butldmg^ 
To date, working history has been obtained through oral interviews wth present and ret.red ANL 
employ;es. There appear to have been three phases m the use of this building which can be dated 
approximately to the 1950's, the 1960's, and the 1990 s. 

Briefly, during the first decade or so of use, in the 1950's, research and development of 
nuclear reactor fiiel components and materials were conducted. Large amounts of plutonium and 
uratLm wee handled, machined, polished, and exammed. High levels of loose and airborne 
con3nation were frequently prevalent. At first, only Cells, 1 and 2 were built, of h.gh-density 
conl rLater^e l l s 4A' 4B, and 3 A/B/C were added, built of steel shells filled with a magnetite 
material. The interior floors and brick walls were unpainted dunng this penod. 

Work apparently intensified dunng the 1960's, and the amount of contamination generated 
increased significantly. Cave 3 A/B/C was used for plutonium machining, polishing, and optical 
examination. Contaminated carts fi-om these Caves were brought around to Room D-101 for cleanup. 
There is said to have been a number of spill incidents, including a 5-gallon container of uranium in 
acid solution reading 100 R/hr onto the floor near Cell 4A. Another incident was a spill of loose 
Cs-137 in Cell 4A in the kilo-Curie range of activity. The D-109 work room is said to have been 
often filled with clouds of plutonium-bearing dust. The small concrete pad behind the building is 
said to have been built for outdoor placement of very high-level source material, which may have 
spilled fi-om time to time. Workers also report that spills on the driveway, now enclosed into loading 
dock structare, were not infrequent. 

Workers used the second story of 301 for office and lunchroom space. Occasionally, 
radioactive contamination would spread throughout the building, requiring total shutdown and 
evacuation. The HEPA ventilation ducts from Cells 4A and 4B, passing directly under the floor of 
the room used as a lunch area, at one point became so contaminated that the radiation levels in the 
limch room became excessive, and workers were limited to 15 minutes in that room. 

It is the work performed during 1950's and 60's that explained the present condition of this 
building, and gave caution as to what might be found. The suspect nuclides were Pu-xxx and Cs-137, 
although the possibility of other radionuclides had to be considered. However, since nuclides were 
not produced within this facility, isolated radionuclides found would not imply the presence of 
associated activation products as would be the case at an accelerator site. For example the presence 
of Co-60 would not imply that Fe-55, Ni-63, etc., are present. There was no particular history of use 
of toxic chemicals, although the possible use of organic solvents in dissolved fiiel solutions was 
considered. The "penthouse" laboratory was said to have been designed for chemical work, which 
is consistent with the lead-trapped sinks, and air and gas outlets installed. 

In 1974, paint was applied over floors and walls to fix contamination. Work done in the 
building after that time involved some use of radioactive materials, including the MACE 
experiments with Uranium Oxide mixtures. At one point, in 1992, a MACE setup exploded in Cave 
No. 1, blowing out a window, and moving the cell door off its track. 

Asbestos insulation on hot water and heating pipes is prevalent in this building. 



At present, the second floor and a portion ofthe first floor are not radiologically controlled 
areas, and are used as office space. However, these areas were released some years ago, when release 
criteria were less stringent. In order to safely release the entire building, those office areas should be 
re-surveyed. 

Photographs ofthe facility may be found in Appendix A, and floor plans are contained in 
Appendix E. 

HI. QUALITY ASSURANCE PLAN 

1.0 Policy 

All work was performed in compliance with the QA plans ofthe ESH Division and 
the Health Physics Sections of ANL-E. 

2.0 Organization 

All tasks were performed under the supervision of a cognizant project coordinator, with 
work reviewed and approved on a daily basis. The project coordinator was a Certified Health 
Physicist. HP technicians performing surveys, taking samples, and performing radiological 
laboratory counting were fully trained and approved for work at ANL-E, according to the site-
specific training requirements specified by DOE and ANL-E. 

Radiological procedures and data were reviewed and approved by ANL-E Health Physics. 
« 

Tasks involving potential exposure to hazardous materials were performed with the 
participation and cooperation of qualified industrial hygiene safety personnel, and were approved 
by ANL-E ESH Division. 

3.0 Instrumentation and Methodologies 

All radiological instruments were: 

• maintained and calibrated in compliance with ANSI N323 standard 

calibrated at least every six months 

checked daily for proper function, with results entered in a log. 

Surveys, scans, and laboratory counting were performed in compliance with the ANL-E 
Health Physics Procedures Manual. Counting times for stationary surveys and laboratory counting 



were sufficiently long to achieve minimum detectable activities (MDA) at least comparable to the 
release levels for transuranic alpha emitter and beta/gamma removable and total activities specified 
in ANL-E Health Physics Procedure HPP-610. 

Unambiguous identification and chain of custody procedures, as approved by ANL 
ESH, were followed for the handling of all samples. 

The possibility of cross-contamination of samples was minimized by proper acquisition, 
handling and separate packaging of individual samples. Tools used to obtain samples were cleaned 
between each use. 

4.0 Data Quality Objectives 

The Data Quality Objectives (DQO's) for the characterization survey, a subset of quality 
assurance, were determined in the Characterization Plan to be the pre-survey agreements on the 
purposes for which the characterization data would be acquired. The technical quality ofthe data, 
including systematic and statistical precision, were adequate to meet the DQO'S. The scope of data 
acquired (i.e. the numbers of samples) was consistent with the desired objectives, in order to achieve 
optimum cost effectiveness. 

A Field Sampling Plan was designed to ensure that the Data Quality Objectives could be 
achieved. Quality Assurance guidelines were established to help ensure technical quality. The data 
was required to be of sufficient precision and quantity to permit the following goals to be achieved: 

(1) Identification of the boundaries of all areas which are radiologically 
contaminated to levels exceeding the specified release guidelines. 

(2) Classification of all areas and components into three categories: 

Unaffected (remediation not required) 
- Possibly affected (remediation possibly required) 
- Affected (radiological contamination definitely above guidelines). 

(3) For affected components and surfaces: determination of nuclides, activities, 
and distributions sufficient to allow subsequent selection of remediation or 
demolition technicues, and disposal cost estimates. 

(4) Identification of locations and approximate quantities of toxic and hazardous 
materials, sufficient to allow disposal cost estimates. 

(5) Identification of which characterization data may be incorporated into the 
Final Status Survey. 
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Enablement of these five activities constimted the Data Oualitv Objectives. The data 
obtained in this project satisfies the DQO'S. 

IV. INSTRUMENTATION 

1.0 Description of Standard Health Physics Instrumentation 

• Surface contamination measurements were made using a dual phosphor 
scintillation detector, sensitive to both alpha and beta/gamma radiation; e.g., 
NE ELECTRA meter with NE DP6 probe (Code: NE). 

• Thin sodium iodide detector for gamma surveys; e.g., Eberline PRM-5-3 
meter with PG-2 detector (Code: PG2). 

• Energy-compensated GM detector for general background gamma exposure 
measurements; e.g., Eberline ASP-1 (Code: jiR). 

• Air ion chamber survey instrument with capacity for measurements through 
7 mg/cm^ or 1000 mg/cm^ windows, e.g., Eberiine RO-20 (Code: RO20). 

• Tennelec gas flow proportional coimting system for both alpha and beta 
radiation, based on thin window gas flow proportional detector (Code: APC). 

• Giraffe — Cart-mounted portable air sampling system, utilizing the ESH-7 air 
sampling heads and a positive displacement pump with a vacuum manifold. 

2.0 Description of Tech Demo Instrumentation 

• As part of the DOE-fimded Large Scale Demonstration Project at ANL-E, 
centered on the ANL-E CP-5 Reactor decontamination and decommissioning 
project, Shonka Research Associates, Inc. (SRA) were contracted to perform 
detailed floor surveys. SRA demonstrated a new method of detailed mapping 
of surface radioactivity, using their Surface Contamination Monitor (SCM) 
instrument. 

The SCM system consists of a 4-ft to 6-ft wide position-sensitive proportional 
counter with a forward motion measuring sensor and integral computer, which 
moves along with the system. The system is capable of spatial resolution 
down to about 5 cm x 5 cm. The detectors may be biased and the signal 
discrimination may be adjusted to take either alpha particle or beta/gamma 
surveys. The instrument is motor-driven and hand-guided. Individual survey 
passes are then "stitched" together by the operator to construct one contiguous 



data file for a survey unit. Real-time color graphical images of "hot spots" are 
b ^ t ^ A e Aerator as they are passed over with the detector. Data is 

resolved to the size of one "pixel" which is 5 cm x 5 cm (25 cm ). 

. Canberra hidustnes, hic, took in-situ gamma spectrometiy measurements 
with their ISOCS system, at strategically selected locations. 

3.0 Detection and Measurement Sensitivity 

. The terni "Detection Sensitivity" is used in this report to refer to the 
surveyor's ability to audibly detect the presence of radioactive contamination 
during a surface scan survey. The probability of detecting surface 
contamination depends not only on the sensitivity ofthe survey instmment, 
factors related to its probe size, the scanning speed, background count rate, but 
is also affected by the surveyor's ability to discern audible changes in the 
instmment's response (i.e., human factors). The surveyor must make a 
decision whether the audible signals represent only namral radiation 
background or residual contamination in excess of background. Audible scan 
sensitivities are subject to wide variability depending on human factors and 
the surveyor's scanning technique. 

• The term "measurement sensitivity" is used here to define the quantity of 
radioactive material that can be measured with some known or estimated level 
of confidence for a fixed position measurement over some predetermined time 
interval (e.g., a non-scanning measurement). The primary factors affecting 
"measurement sensitivity" include the detector background counting rate, the 
counting efficiency of the detector and the counting time interval. When 
making field measurements, the "measurement sensitivity" will almost always 
be inferior to that which can be achieved in the laboratory due to the higher 
radiation background usually encountered in the field and, often times, the 
significantly lower detection efficiency due to geometry considerations. 

• Table 2 contains a list of the measurement and scan sensitivities for the 
portable survey instruments and the laboratory equipment used in the 
characterization survey. Figures 1-4 include photographs of the various 
radiological instrumentation used in characterization survey. 



TABLE 1 Radiological Instrumentation Used During the Characterization Survey 

Purpose 

Total Surface 
Contamination (a) 

Total Surface 
Contamination (p-y) 

Removable Surface 
Contamination (a) 

Removable Surface 
Contamination (P-y) 

Exposure Rate (y) 

Exposure Rate (y) 

Total Roor Surface 
Contamination (a) 

Total Floor Surface 
Contamination (P-y) 

Gamma Scan 

Instrument 

NE Technology, Ltd. 
ELECTRA 

NE Technology, Ltd. 
ELECTRA 

Tennelec APC 

Tennelec APC 

Eberline ASP-1 

Eberline RO 20 

Eberline FM-4 
(Floor Monitor) 

Eberline FM-4 
(Floor Monitor) 

Eberline PRM 5-3 or 
ASP-1 with PG-2 detector 

Detector 
Description 

Duat Scintillator 
100 cm^ sampling area 

0.5 mg/cm 

Dual Scintillator 
100 cm sampling area 

- 6 mg/cm^ 

Gas Proportional 
5 cm dia. 

0.1 mg/cm^ 

Gas Proportional 
5 cm dia. 

0.1 mg/cm 

TGM N378 
Energy Compensated High 

Sensitivity GM 

Air Ionization Chamber 

Gas Proportional 
330 cm^ 0.85 mg/cm^ 

Gas Proportional 
330 cm^ 0.85 mg/cm^ 

5 cm diameter x 2 mm thick 
Nal (TO 

Typical 
Background and 

Efficiencies 

21% ^'Am efficiency. 
^7 cpm background 

29% '"Sr-Y 
efficiency, 

^400 cpm background , 

30% " 'Am efficiency, 
£ 1 cpm background 

42% ^'Sr-Y 
efficiency, 

^40 cpm background 

15 ̂ R/h background 

0.2 mR/h background 

l l%"^Pu efficiency. 
2 sec residence lime, 
^5 cpm background 

28% ^Sr-Y 
efficiency, 

2 sec residence time, 
£ 110 cpm background 

500 cpm background 

Audible 
Scan Sensitivity* 

500 dpm 

1500 dpm 

NA 

NA 

5 pR/h net 

NA 

600 dpm 

1800 dpm 

500 cpm net 

Measurement 
Sensitivity 

95 dpm 
(30 sec. measurement) 

370 dpm 
(30 sec. measurement) 

16 dpm 
(2 min. measurement) 

48 dpm 
(2 min. measurement) 

~ 

ImR/h 

Stationary measurements 
made with NE Electra 

Stationary measurements 
made with NE Electra 

-

*• Note: Audible scan sensitivity refers to the minimum detectable activity that could be audibly recognized by the health physics technician as an instrument response 
different from that ofthe ambient background level. Values for the audible scan sensitivities are highly variable and depend on certain human factors involving the 
surveyor. Scan sensitivities are based on a 2 second probe residence time and proper surface to probe distances. Various surface conditions were not taken into account in 
estimating any ofthe field measurements/scan sensitivities. 



FIGURE 1 Tennelec Gas-Flow Proportional Counting System 

FIGURE 2 Energy Compensated GM Detector for Exposure Rate Measurements 



FIGURE 3 NE Dual Phosphor Scintillation Detector for Surface 
Contamination Scans and Fixed Measurements 

FIGURE 4 Eberline PRM 5-3 with PG-2 Scintillation Detector 
for Gamma Scan Measurements 
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V. RELEASE GUIDELINES 

The following is a summary of the free-release criteria associated with surfaces 
contaminated with radioactive materials. Also included are guidelines associated with asbestos 
containing materials, airborne lead, hazardous material release and airborne radioactivity. 

TABLE 2 Surface Contamination Free-Release Criteria (dpm/100 cm )̂ 

Total (fixed and removable) Radionuclides Average Maximum Removable 

Transuranics, 1-125,1-129, Ra-226, Ac-227,Ra-228,Th-228 100 300 20 
Th-230,Pa-231 

Th-Natural,Sr-90,I-126,1-131,1-I33,Ra-233,Ra-224, 1,000 3,000 
U-232, Th-232 

200 

U-Natural, U-235, U-238, and associated decay product, 5,000 15,000 1000 
alpha emitters 

Beta-gamma emitters (except Sr-90) 5 000 15 000 
1,000 

Asbestos release criteria - a matenal (e.g., insulation, pipe joint compound, floor tile) is considered 
asbestos-containing if it contains greater than 1 % asbestos by weight. 

Hazardous material release criteria - RCRA (Resource Conservation Recovery Act) hazardous 
waste IS defined as waste which meets one of the following two criteria: 

I. it exhibits the 40 CFR 261.20 (reference 7) specific properties of 

• ignitability 

• corrosivity 

• reactivity 

• toxicity, and 

2. it IS listed in 40 CFR 265 (reference 7) as a RCRA hazardous waste, and it 
exceeds the specified concentration limits. 

Airborne radioactivity guidelines - Workplace airborne activity concentrations are referenceH , 
•he dcnved air concentrations (DAC) in the DOE nile 10 CFR 835. " " ' ' ° 
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VI. RESULTS 

1.0 Summary of Radiological Survey Results 

The following is an area-by-area summary of radiological survey results throughout the 
facility. 

Ground Floor: 

• Room C-102 Entry Area and Workroom 

- For surveying purposes, this room was divided into two parts, indicated 
on the maps as C-102-East and C-102-West. The floor survey was divided 
into three imits. 

- A total of 44 smears, both large and small-area, showed very little loose 
contamination in this room. No significant loose alpha contamination was 
detected. The highest individual spot of loose beta/gamma contamination 
measured 1565 T 87 dpm/100 cm . 

- Full scans with hand-held NE Electra instruments over all lower walls and 
in selected locations on upper walls, ceilings, and ducts indicated that the 
upper walls and ceiling in this room are generally clean. The north and 
west walls (including cell exterior faces) in this room are highly 
contaminated, apparently under the paint fixation layer. Detailed maps of 
the highest levels observed are shown on the maps in Appendix A 
(figures A-1 through A-7). Hot spots show activity as high as 
150,000 dpm/100 cm^ beta/gamma, while a HEPA filter unit on the north 
wall shows activity as high as 250,000 dpm/lOO cm^ beta/gamma. 

- The Canberra ISOCS gennanium detector gamma spectrometer system 
was used to identify and quantify gamma-emitting nuclides at one sample 
area ofthe floor, with a circular area of about 1 square meter. The sample 
location was chosen to represent the clean portion ofthe floor. The result 
was that the gamma activity in the floor can be attributed to a surface 
concentration of 500 dpm/lOO cm Cs-137 only (Appendix E, msmt 
#30109). As a result of this and the data taken at other locations with 
ISOCS, we have corrected all floor survey data used in estimating a 
nuclide inventory, to account for the difference in floor monitor detector 
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efficiency to self-absoiption of the low-energy beta radiation from Cs-137 
imbedded in the top layer of concrete under 

- A 100% floor survey was made with the SRA monitor. Maps and data 
may be found in Appendix E, As calibrated with a Sr-Y90 source, the 
SRA survey showed an average net beta/gamma floor activity of 
3670 dpm/lOO cml After correction ofthe correction to account for self-
absorption, the average net surface activity becomes 9655 dpm/lOO cm . 
However, this activity is concentrated in several relatively small areas, so 
that only about 15% of the floor area would require remediation to be 
releasable. 

- A total of 14 paint samples was obtained, including 6 from the floor. 
Sample locations included hot spots observed in the wall and floor 
surveys. The maximum alpha contamination remaining in place on one hot 
spot after paint removal is 73 dpm/lOO cm^ (sample #10P). 

- One cement sample core was obtained from the floor area between Cave 2 
and Cave 4A. (See Appendix F for discussion of cement samples). This 
location was selected due to being in a trafficked walkway to and from the 
more highly contaminated rear (northerly) areas of the floor. The top 
1-inch section was submitted to ACL for gamma spectral analysis (Sample 
#26HCEL). The sample showed some Cs-137 content (123 pCi/g) and 
Bi-214 (3 pCi/g), consistent with light contamination. Cement 
contamination did not show up below one inch in depth. 

• Cell 5 (located in Room C-102) 

- Four large area smears, showed negligible loose contamination in this 
small cave. 

- Full scans with hand-held NE Electra instruments located several hot spots 
on the north, west and east inner walls. The HEPA pre-filter is 
contaminated, with high alpha and beta/gamma activity (655 and 
112,000 dpm/100 cm^). (See figures A-8 and A-9). 

• Storeroom off C-102 

- Large area floor smears showed no significant loose contamination. 
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- Full scans with hand-held NE Electra instrument lower walls and floor 
showed only two spots of elevated total beta/gamma activity on the floor, 
under the stairs (see fig A-10), confirmed by the SRA floor survey. 

- Results of a floor survey with the SRA monitor may be found in 
Appendix E The floor surface meets release criteria except for two spots 
of elevated beta/gamma activity under the stairs. 

• Room D-109 Main Workroom 

- A total of 70 smears, both large and small-area, showed generally low 
levels of loose contamination on most surfaces in this room. No 
significant loose alpha contamination was detected. A smear of the east 
brick wall picked up 5448 dpm/100 cm-̂  beta/gamma. The highest 
individual spot of loose beta/gamma contamination measured 
1565 + 87 dpm/lOO cm^. Smears ofthe shielded glove box on the north 
wall showed a moderately high level of beta/gamma contamination on 
the front surface (16,699 dpm/lOO cm^) and interior floor 
(8787 dpm/lOO cm^). Swab surveys of each of the 68 fuel storage holes 
were field-checked for loose activity with negative results. 

- Full scans for total surface activity were made with hand-held NE Electra 
instruments over all lower walls, glove box, hoods, fuel storage hole tops 
and in selected locations on upper walls, ceilings, and ducts. All lower 
wall surfaces were found to be contaminated with total beta/gamma 
activity, with spots up to 600,000 dpm/lOO'cm^. Isolated areas of alpha 
contamination up to 400 dpm/lOO cm^ on the walls (as measured on top 
of paint layer). The shielded glove box on the north wall bears high levels 
of contamination, up to 495,000 dpm/lOO cm^ beta/gamma and 
200 dpm/lOO cm^ alpha. The source storage hole platform is generally 
contaminated (under paint), up to 120,000 dpm/lOO cm^ beta/gamma and 
500 dpm/lOO cm^ alpha. Detailed total activity survey maps are found in 
figs A-11 through A-15. 

- The Canberra ISOCS germanium detector gamma spectrometer system 
was used to identify and quantify gamma-emitting nuclides at one sample 
area of the floor, with a circular area of about 1 square meter. The sample 
location, in the center of the room, was chosen as typical of the generally 
uniform activity on the floor. Based on the assumption that the activity is 
concentrated in the top 0.5 cm layer of concrete, the result was that the 
gamma activity in the floor can be attributed to a surface concentration of 
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79,000 dpm/lOO cm^ Cs-137 only (Appendix E, msmt #30101). No other 
nuclides were detected in significant quantities. As a result of this and the 
data taken at other locations with ISOCS, we have coirected all floo 
survey data to account fortheapparent self-absorption oflow-energy betas 

from Cs-137 imbedded in the top layer of concrete ^ ° - - d by paint 
Cs-137 appears to be the dominant contaminant throughout the fac.hty 
floors. It is important to note again that the NE Electra detectors, which 
have proportional counters sensitive primarily to beta radiation were 
found to give only about a 10% response to the Cs-137 imbedded in the 
floor, due most likely to surface self-absorption. 

Each ofthe 68 hibe storage holes was surveyed by lowering separately a 
low-level gamma exposure meter and a surface contamination instmment 
probe slowly down the entire length (see Figure C-15 and Table C-1). 
Holes numbered 1 through 31 each contain an assembly of four stacked 
source holders, while hole 32 contains one source holder. Holes 33 
through 68 are empty. Boreholes showing no gross gamma fields above 
30 microR/hr can be considered releasable. Those meeting this release 
criterion are numbers 1,4, 5,6-13, 15-21, 23-25,27-30, 32-48, 50-57, and 
50-68. On the other hand, holders which show definite evidence of 
activation or intemal contamination are found in boreholes 2-6, 8-9, 
11-28, and 30-31. These holders are not releasable. 

A 100% floor survey was made with the SRA monitor. Maps and data 
may be found in Appendix E. As calibrated with a Sr-Y90 source, the 
SRA survey showed an average net beta/gamma floor activity of 
35,743 dpm/lOO cm .̂ After correction ofthe efficiency to account for self-
absorption of Cs-137 betas, the average net surface activity becomes 
94,125 dpm/lOO cm .̂ Significant concentrations of activity are found 
along the south wall, around the doorways into the North Corridor, with 
hot spots as high as 631,900 dpm/100 cm^ beta 
ofthe floor is releasable without remediation. 
hot spots as high as 631,900 dpm/100 cm^ beta/gamma. Virtually no part 

A total of 10 paint samples was obtained from wall and the floor. Sample 
locations included hot spots observed in the wall and floor surveys. The 
maximum alpha contamination remaining in place on one hot spot after 
paint removal is 53 dpm/lOO cm^ (sample #57P). Beta/gamma levels 
measured after paint removal were generally increased. One sample was 
analyzed by ACL for PCB content, and showed high levels of Aroclor 
1016/1242 and Aroclor 1254. Paint sample results are contained in 
Appendix G. 
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Two cement sample cores were obtained fi-om the floor, one from the 
reference position in the center ofthe room used for ISOCS analysis and 
one in the doorway leading to cells 4A and 4B. After sectioning and 
preUminary screening, the top layers of each sample were sent to ACL for 
gamma spectrometry analysis (See Appendix F for discussion of cement 
samples). The centi^ floor reference core showed 113 pCi/gm Cs-137 and 
5 pCi/gm Bi-214, concentrated in the top 1-inch section. The core taken 
near a hot spot in the doorway to Cells 4A and 4B showed 190 pCi/gm 
Cs-137 and 9 pCi/gm Bi-214, again all concenti-ated in the top 1-inch 
section of cement. 

Room D-101 Hot Storage and Workroom 

- A total of 45 smears, both large and small-area, showed generally low 
levels of loose contamination on most surfaces in this room. One large 
area smear of the floor picked up 59 dpm/lOO cm^ alpha. No other 
significant loose alpha activity was detected. The overhead crane was 
found to be contaminated at 4944 dpm/lOO cm^ beta/gamma. The highest 
uncorrected gross level of loose beta/gamma contamination was 
9983 dpm/100 cm^ on a door handle. Elsewhere in this room loose 
contamination is minimal. 

- Full scans for total surface activity were made with hand-held NE Electra 
instruments over all lower walls, the shielding divider and in selected 
locations on upper walls, ceilings, and ducts. All wall surfaces were found 
to be contaminated with total beta/gamma ahd alpha activity, with spots 
up to 450,000 dpm/lOO cm^ beta/gamma and 235,000 dpm/lOO cm^ alpha. 
The HEPA air intake filter and duct are highly contaminated with both 
beta/gamma and alpha emitters. Detail total activity survey maps are foimd 
in figs A-16 through A-21. 

- The Canberra ISOCS germanium detector gamma spectrometer system 
was used to identify and quantify gamma-emitting nuclides at one hot spot 
on the floor of this room (Appendix E, Msmt #30108). Only Cs-137 was 
detected, at a computed activity level of 2.3 x 10 dpm/lOO cm^. 

- A 100% floor survey was made with the SRA monitor. Maps and data 
may be found in Appendix E. As calibrated with a Sr-Y90 source, the 
SRA survey showed an average net beta/gamma floor activity of 
109,651 dpm/lOO cm . After correction of efficiency to account for 
surface self-absorption, the average net surface activity becomes 



16 

288,748 dpm/lOO cm^ beta/gamma. The highest uncorrected gross activity 
seen in a 100 cm^ area is 3.1 x 10̂  dpm beta/gamma with the ISOCS 
measurement cited above. None of this floor is releasable. 

- A total of 16 paint samples was obtained from walls, divider floor. Sample 
locations included hot spots observed in the wall and floor surveys. The 
maximum alpha contamination remaining in place on one hot spot after 
paint removal is 489 dpm/100 cm^ (sample #50P). Beta/gamma levels 
measured after paint removal were generally increased. Paint sample 
results are contained in Appendix G. 

- Two cement sample cores were obtained from the floor, one from the 
northeast sector and one along a deep crack near the doorway 
Room D-109. After sectioning and preliminary screening, the top layers 
of each sample were sent to ACL for gamma spectrometry analysis (See 
Appendix F for discussion of cement samples). The core from the 
northeast floor sector showed 3635 pCi/gm Cs-137 and 4 pCi/gm Co-60, 
concentrated in the top 1-inch section. The core taken in the floor crack 
showed 440 pCi/gm Cs-137 and 9 pCi/gm Bi-214, all concentrated in the 
top 1-inch section of cement. 

West Corridor (Corridor No. 2) 

- Seven large area smears on the floor and walls of this corridor showed no 
loose contamination above release. 

- Full scans for total surface activity were made with hand-held NE Elech^ 
instruments over all lower walls, the shielding divider and in selected 
locations on upper walls. Numerous isolated areas bearing elevated 
surface activity were noted and recorded (see figure A-22 for map). 
Activities up to 250 dpm/lOO cm^ and 126,000 dpm/lOO cm^ beta/gamma 
were detected. 

- A 100% floor survey was made with the SRA monitor. The corridor was 
divided into survey units (north and south). Maps and data may be found 
in Appendix E. As calibrated with a Sr-Y90 source, the SRA survey 
showed an average net beta/gamma floor activity of 38,410 dpm/100 cm^ 
(101,146 after correction for Cs-137) in the south half and 
11025 dpm/lOO cm^ (94,125 after con-ection for Cs-137) in the north half 
No appreciable alpha activity was detected on the floor. The highest 
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uncorrected gross beta/gamma activity seen in an individual 100 cm area 
was 609,500 dpm. Most ofthe floor exceeds release limits. 

- One cement sample core was obtained from the floor, outside the door to 
Cell 3. After sectioning and preliminary screening, the top 1-inch layer 
was sent to ACL for gamma spectrometry analysis (See Appendix F for 
discussion of cement samples). The result was 20 pCi/g Cs-137, 0.8 pCi/g 
Bi-214, and 0.3 pCi/g Co-60, all in tiie top 1-inch layer. 

North Corridor Access to Cells 1, 2, 4A, and 4B. 

- A total of 52 large area smears, both large and small-area, showed mostly 
moderate levels of loose contamination, with several areas exceeding 
release limits for beta/gamma. A few areas showed marginal levels of 
loose alpha contamination. See Appendix H for details. 

- Full scans for total surface activity were made with hand-held NE Elecfra 
instruments over all lower walls, door surfaces, and in selected locations 
on upper walls and ceilings. Detailed hot spot maps are found in figs A-23 
through A-27. All wall surfaces were found to be highly and widely 
contaminated with total beta/gamma and alpha activity, with spots up to 
400,000 dpm/100 cm^ beta/gamma and 959 dpm/100 cm^ alpha. 

- The Canberra ISOCS germanium detector gamma spectrometer system 
was used to identify and quantify gamma-emitting nuclides at one hot spot 
on the floor of this corridor, adjacent to the dbor to Cell 4A (Appendix E, 
Msmts #30103 and #30104). Only Cs-137 was detected, at a computed 
activity level of 1.1 x 10^ dpm/100 cm^. 

- A 100% floor survey was made with the SRA monitor. The area was 
divided into three survey units for analysis. Maps and data may be found 
in Appendix E. As calibrated with a Sr-Y90 source, the SRA survey 
showed an average net beta/gamma floor activity of 93,189 dpm/lOO cm .̂ 
After correction of the correction to account for the preponderance of 
Cs-137 activity, the average net surface activity becomes 
245,088 dpm/lOO cm . The highest unconected gross activity seen in a 
100 cm area is 4.1 x 10 dpm. All of this floor area exceeds release limits 
for total beta/gamma activity. 

- A total of 10 paint samples was obtained from walls and floor. Sample 
locations included hot spots observed in the wall and floor surveys. The 
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maximum alpha contamination remaining in place on one hot spot after-
paint removal is 28,100 dpm/lOO cm^ (sample #76P), indicative of 
painted-over alpha contamination on the south wall and also on the floor. 
Beta/gamma levels measured after paint removal were increased in some 
cases. Paint sample results are contained in Appendix G. 

- Two cement sample cores were obtained from the floor, one at hot spots 
outside the entrances to Caves 1 and 2. After sectioning and preliminary 
screening, the top layers of each sample were sent to ACL for gamma 
spectrometiy analysis (See Appendix F for discussion of cement samples). 
The core from the hot spot outside Cave 1 showed 2590 pCi/gm Cs-137, 
8 pCi/g Bi-214, 0.7 pCi/gm Co-60, concentrated in the top 1-inch section. 
The core taken from the hot spot outside Cave 2 showed 2424 pCi/gm 
Cs-137 and 8 pCi/gm Co-60, all concentrated in the top 1-inch section of 
cement. 

Caves 1 and 2 

- A total of 28 smears, both large and small-area, showed generally low 
levels of loose surface contamination in these two caves, except on the 
crane in Cave 1, and the duct opening in Cave 2, both of which were 
above release limits. The duct opening in Cave 2 showed 
40,830 dpm/lOO cm^ beta/gamma. See Appendix H for details of smear 
data. 

- Full scans for total surface activity were made with hand-held NE Electra 
instruments over all interior surfaces. Fixed contamination is ubiquitous 
on the walls and fixnires. Detailed maps of the prominent activities are 
found in figures A-28 through A-34. A detailed survey of the exterior 
west wall of Cave 2 is found in figure A-35. Activities up to 
350,000 dpm/lOO cm^ beta/gamma and 290 dpm/lOO cm ^Ipha were 
noted. 

- A total of 9 paint samples was obtained from walls and floors of these two 
cells. Sample locations included hot spots observed in the wall and floor 
surveys. The maximum alpha contamination remaining in place on one hot 
spot after paint removal is 59 dpm/100 cm^ (sample #30P). Beta/gamma 
levels measured after paint removal were generally increased. Paint 
sample results are contained in Appendix G. 
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• Caves 4A and 4B 

- A total of 17 large area smears showed mostly moderate levels of loose 
contamination on the interior surfaces of these caves. However, in Cave 
4B, a floor smear picked up 12,526 dpm/lOO cm^ beta/gamma, and a 
smear ofthe east wall picked up 46,258 dpm/lOO cm loose beta/gamma. 
Also, the east and west interior walls of 4B show 500-1000 dpm/lOO cm 
loose alpha. 

- Full scans for total surface activity were made with hand-held NE Electra 
instruments over the interior floors, walls, and fixtures in these caves (see 
figures A-36 through A-43 for detailed survey maps). All surfaces were 
found contaminated to varying degrees with fixed alpha and beta/gamma 
activity, with spots up to 560,000 dpm/lOO cm^ beta/gamma and 
2500 dpm/lOO cm^ alpha. 

- A total of 9 paint samples was obtained from wall and the floor. Sample 
locations included hot spots observed in the wall and floor surveys. Only 
minimal amounts of alpha contamination were found under the paint, but 
up to 8000 dpm/lOO cm^ beta/gamma was found under the paint on the 
floor of Cell 

• Cave 3 

- A total of 35 smears, both large and small-area, showed generally low 
levels of loose contamination on the floor, east and west walls. The north 
wall, containing the doors to Cells A, B, and C, showed significant 
loose contamination, up to 25,960 dpm/lOO cm^ beta/gamma and 
67 dpm/100 cm alpha. The south wall also bears loose beta/gamma 
contamination, up to 7200 dpm/lOO cm^ alpha. ( See Appendix H for 
details of smear data). 

- Full scans for total surface activity were made with hand-held NE Electra 
instruments over all walls, doors, and selected locations on upper walls. 
All wall surfaces and cave doors were found to be contaminated with total 
beta/gamma activity, with spots up 990,000 kdpm/100 cm . Alpha activity 
up to 1400 dpm/100 cm was observed (as measured on top of paint 
layer). Detailed survey maps are found in Figures A-44 through A-47. 

- A scan of the top of the roof of Cave 3, including ducts, cable and 
connecting south wall for showed high levels of beta/gamma activity, up 



20 

to 72,500 dpm/lOO cm^ on a duct (probably attributable to internal 

contamination). 

The Canbena ISOCS gennanium detector gamma spectrometer system 
was used to identify gamma-emitting nuclides at two locations 
(Appendix E, measurements #30106 and #30107). A hot spot at the 
bottom of the Cell A door and another on the south wall were both 
determined to be due to Cs-137. 

A 100% floor survey was made with the SRA monitor. Maps and data 
may be found in Appendix E. As calibrated with a Sr-Y90 source, the 
SRA survey showed an average net beta/gamma floor activity of 
161,000 dpm/lOO cm^ beta/gamma. After conection ofthe correction to 
account for the preponderance of Cs-137 activity, the average net surface 
activity becomes 423,967 dpm/100 cm^ beta/gamma. The entire floor is 
above release limits. The highest unconected gross activity seen in any 
100 square centimeter area is 3.84 x 10* dpm/lOO cra^ beta/gamma. 
Activity is concentrated primarily toward the east end ofthe room. 

- Two paint samples were obtained from floor. The maximum alpha 
contamination remaining in place on one hot spot after paint removal is 
68 dpm/100 cm^ (sample #30P). Beta/gamma levels measured after paint 
removal were increased. Paint sample results are contained in 
Appendix G. 

- One cement sample core was obtained from the floor, along a crack near 
the west door. After sectioning and preliminary screening, two layers of 
the sample were sent to ACL for gamma spectrometry analysis (See 
Appendix F for discussion of cement samples). The top 1-inch layer 
showed 149 pCi/g Cs-137, 11 pCi/g Bi-214, and 3.4 pCi/gm Co-60. 
Results from a deeper layer verified that this activity resides strictly in the 
surface inch layer. 

Cells A, B, and C 

- A total of 28 large area smears were taken on the floors, walls, and 
fixtures in these three cells. Levels of loose contamination were found to 
be moderate, but exceeding release limits in several locations. In Cell A, 
a floor smear (#304S) showed 9392 dpm/100 cm^ beta/gamma; the remote 
manipulator 11,477 dpm/100 cm ;̂ the open transfer door 119, 
048 dpm/100 cm^ beta/gamma and 113 dpm/100 cm^ alpha. In Cell B a 
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smear ofthe ductwork a picked up 9681 dpm/100 cm^ beta/gamma. In 
Cell C loose beta/gamma contamination measuring 14,030 dpm/lOO cm^ 
was found on the north wall. (See Appendix H for details of smear data). 

- Gamma exposure readings in these cells showed only slightly elevated 
fields, about 100 microR/hr. 

Loading Dock 

- A total of 15 large area smears showed no significant levels of loose alpha 
or beta/gamma, (see Appendix H for details of smear data). 

- Full scans for total surface activity were made with hand-held NE Electra 
instruments over all lower walls, doors, floors, and selected locations on 
upper walls. The north, east, and west were found to bear fixed 
beta/gamma contamination as high as 100,000 dpm/100 cm . Both the 
dock and driveway floors bear numerous hot spots, with beta/gamma 
activities up to 25,000 dpm/lOO cm and loose alpha activities up to 
130 dpm/lOO cm^ . (Detailed survey maps are found in Figures A-49 
through A-52). 

- One cement sample core was obtained from the dock floor, at the location 
of a hot spot near the steps to the driveway level. After sectioning and 
preliminary screening, two layers of the sample were sent to ACL for 
gamma spectrometry analysis (See Appendix F for discussion of cement 
samples). The top 1-inch layer contained 35 pCi/g Cs-137 and 1.5 pCi/g 
Bi-214. Results from a deeper layer verified that this activity resides 
strictly in the surface inch layer. 

Room C-115 Office and Main Entry 

- Full floor and lower wall scans for total surface activity were made with 
hand-held NE Elecfra instruments. Also, a scan of a portion ofthe floor 
was made with the SRA Monitor. No significant alpha or beta/gamma 
surface activity was detected. 

Stairwell No. 2 (Northwest comer of building) 

- Two large area smears of the steps showed no significant loose 
contamination (see Appendix H for data). 
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Full scans for total surface activity were made with hand-held NE Electra 

f n s ^ t s and over steps and lower walls. No significant activity was 

detected above background. 

This stairwell was found to be releasable without remediation. 

Second Floor 

• Fan Loft 

- A total of 44 large area smears of floor and ductwork interiors showed 
mostly low levels of loose contamination. Ducts from Room D-109 
contained high levels of loose alpha contamination (1889 dpm/lOO cm 
) and beta/gamma contamination (10,902 dpm/lOO cm^). (See Appendix 
H for smear data details). 

- Full scans for total surface activity were made with hand-held NE Electra 
instruments and over walls, floors, fixtures, and selected locations on 
upper walls. All wall surfaces were found to be free of any significant 
contamination. The floor was determined to be largely uncontaminated, 
with the exception of isolated beta/gamma hot spots. Several ofthe hot 
spots appeared to be coincident with the deposition of small stalagmites 
under apparent small roof leaks, leading to the concern that the older 
sub-layers of the roof may be contaminated. Alpha activity up to 
1400 dpm/100 cm^ was observed (as measured on top of paint layer). 
(Detailed survey maps are found in Figures A-44 through A-47). 

- A 100% floor survey was made with the SRA monitor. The floor was 
divided into three survey imits for analysis. Maps and data may be found 
in Appendix E. As calibrated with a SrY-90 source and conected for 
response to Cs-137, the SRA survey showed an average net beta/gamma 
floor activity of 2270 dpm/100 cm-̂ . The highest uncorrected gross activity 
seen in any 100 square centimeter area is 3.51 x 10* dpm/lOO cm^ 
beta/gamma. More than 90% ofthe floor area is releasable. 

- The fan unit filters and ducts are contaminated. 
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Third Floor 

• Room D-335 Penthouse Laboratory (Elevator Motor Room) 

- A total of 16 large are smears ofthe floor, sub-floor, walls, and sink 
showed no loose contamination in this room. 

- Full scans for total surface activity were made with hand-held NE Elecfra 
instruments over all lower walls, plumbing fixtures, selected locations on 
upper walls and ducts, and the scrap pieces on the floor. No significant 
contamination or activation was detected above background. 

- No radiological remediation is required to release this room. 

Service Floor 

• Room D-031 and adjoining corridor 

- A total of 14 large area smears of floor and walls showed no significant 
loose contamination above background. 

- Full scans for total surface activity were made with hand-held NE Electra 
instruments over lower walls and piping. Evidence of several radioactive 
leaks were found and tagged on pipes in the corridor, conesponding to the 
position of hot spots on the floor. A radioactive pipe was detected and 
tagged. 

- A 100% floor survey was made with the SRA monitor. Maps and data 
may be found in Appendix E. The area was divided into two survey units 
for analysis. As calibrated with a Sr-Y90 source, the SRA survey showed 
no net surface activity in Room D-031, and an average net beta/gamma 
floor activity of 7637 dpm/100 cm on the floor ofthe adjoining corridor, 
concentrated primarily in to areas under leaks. The highest unconected 
gross activity seen on any 100 square centimeter area in the corridor floor 
is 69,000 dpm/lOO cm . Approximately 8% of the floor area in the 
corridor requires remediation for release. 



24 

Roof 

Retention tank room 

_ Four large area smears of floor, walls, and tank extenors showed no 
significant loose contamination above background. 

- Full scans for total surface activity were made with hand-held NE Electra 
instniments over floor, lower walls, piping, and tanks. No significant 
surface contamination was detected. 

_ Results of an ACL analysis of a sample of water from the sump were as 
follows. From gamma spectrometry, less than 0.2 pCi/g each of Ra-226, 
Bi-214, and Th-232, From gross alpha^eta counting, less than 4 pCi/g 
alpha and less than 7 pCi/g beta-emitter. Considering only radiological 
contents, the sump is releasable. However, ACL analysis showed 
205 micrograms/liter of mercury in the residual water, which will have to 
be disposed properly. 

- The retention tanks have been on a regular PFS clean-out schedule. 
Records show no recent evidence of radiological content in the water. 

- Pipes leading to retention tanks were not opened. However, activity in the 
pipes as seen closer to their origins makes all these pipes suspect for 
intemal contamination. 

Rooftop 

- A total of 20 large area smears of rooftop, vents, edges, and fans showed 
no significant loose contamination above background. 

- Scans for total surface activity were made with hand-held NE Electra 
insfruments on and around roof vents, and along roof edges. No significant 
activity was detected above background. 

- As discussed in the summary of fan loft surveys, there is reason to suspect 
the possibility of roof contamination which may have been covered over 
with new roofing in recent years. Before this building could be released, 
the upper layers of roofing should be removed in selected locations to 
search for possible contamination on older surfaces. 
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Beneath building 

• Service trench under hot cell areas. 

- The cenfral trench, pipes, and accessible adjacent areas were 100% 
scarmed for total surface activity with NE Electra instruments. 
Considerable contamination was found, concenfrated in areas of probably 
fluid leakage from the hot cell work areas on the first floor. Several drain 
pipes were also found to be contaminated. Figures A-53, A-54, and A-55 
contain detailed maps of activities and locations. The highest unconected 
gross surface activity seen, 764,000 dpm/lOO cm beta/gamma and 
1600 dpm/100 cm^ alpha activities, was at location #2 (under the 
decontamination sink drain in Room-D109). 

- Six locations were selected for taking smears and soil samples, as shown 
in figure A-54. The large area smears showed significant loose surface 
contamination only in location #2 of figure A-54 (2522 dpm/lOO cm 
beta/gamma, 14 dpm/100 cm^ alpha). 

- Soil samples ofthe top 3.5" at locations #1, 2, 3, 4, and 5 and 3.5" layers 
down to a depth of 14" at location #6 (figure A-54) were sent to ACL for 
gamma specfrometry. All soil samples contained significant amounts of 
Cs-137 (up to 680 pCi/g). Several contained Co-60 (up to 243 pCi/g at 
location #5) and Am-241 (up to 60,300 pCi/g at location #5). Penetration 
of activity into the soil fell off rapidly with depth, and was down to 
4 pCi/g Cs-137 at a depth of 1 foot. 

- One soil sample (#5HCEL) , from location #6 (figure A-54), received 
alpha specfrometry and fiiU beta analysis. Results identified contributions 
to alpha activity mostly from U-238 and U-233/234, with small amounts 
of Pu-238, Pu-239/240, U-232, and U-235/236. (See Appendix for 
report). 

- A potentially major problem turned up when an undocumented, severed 
drain pipe which penetrates the east wall ofthe service trench was foimd 
to be internally contaminated with 25,000 dpm/100 cm^ beta/gamma 
activity. The route and ultimate terminus of this pipe is unknown, and 
could not be found described in existing building construction or site 
utilities documentation. Site remediation would require full exploration of 
this drain pipe out ofthe building. 
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Radon levels were detemiined by analysis of four air grab samples. 
S S 2 levels were found to be from 22.8 pCi/1 to 35.9 pCi/1, 
conesponding to about 0.5 DAC. Radon remediation should be 
implemented or appropriate respiratory protection should be worn for 
fiulher enti7 into this area. 

Exterior grounds 

Full scans ofthe ground surface out to 20 feet from the foundation and out 
100 feet along the suspected path of an undocumented drain pipe were 
made with high-sensitivity side-shielded PRM5-3/PG2 gamma 
scintillation detectors. Two spots of slightly elevated activity were found, 
one near the east door, and another about 30 feet to the west ofthe service 
trench entrance. Nothing else remarkable was detected. 

Soil samples were obtained at seven locations, including two locations 
where slightiy elevated surface activity had been detected. (See Appendix 
I for details). Sample depths ranged from 3 ft to 10 ft. The cores were 
divided into 1-foot samples, bagged and pre-screened for gamma activity 
in the shielded Nal detector chamber. No remarkable gamma activities 
were observed in the pre-screening process. Selected 1-ft plugs were sent 
to ACL for gamma spectrometry analysis. The only significant activity 
seen was Cs-137 (4.4 pCi/g) in the first 1-foot interval from sample SB-3 
(near the trench entry). Tritium analysis was also performed on a sample 
from SB-6 (near the southwest comer of the building), with null results. 
In general, no evidence of significant soil contamination outside the 
building was found, except for the small amount of superficial Cs-13 7 at 
one location described above. 

2.0 Results of Hazardous Materials Surveys 

Tests for lead and PCB's in paint, hazardous chemicals in sump water and soil, and the 
resuhs of an asbestos survey are summarized here. Detailed reports may be found in Appendix I. 

Lead in Paint: 

h-situ lead analysis of paint was conducted in 28 locations, representing all types of paint 
used m the facility. All but two ofthe test were positive for lead content, ranging from 0.004 mg/cm^ 
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to 1.1 mg/cm^. Recommendations on remediation and safety precautions to be taken are contained 
in tiie Industiial Hygiene Report by D. Lucas and R. Utesh dated 12/23/97, copied in Appendix I. 

PCB's in Paint: 

PCB analysis of one representative floor paint sample from Room C-102 was performed 
by ACL. The report indicates 453 ppm Aroclor 1016/1242, and 3650 ppm Aroclor 1254. This is an 
unexpected resuh from what had been considered a routine check. It may be advisable to test more 
samples before planning paint removal and disposal. 

Asbestos: 

Analysis of 40 suspect samples were tested for asbestos content by ESH-Industrial Hygiene. 
Most were identified as asbestos containing. Appropriate precautions should be taken during removal 
of these materials. See the Industrial Report by D.R. Lucas and R.C. Utesh dated 1/16/98 in 
Appendix I for details. 

Sump Water Analysis: 

A sample of water standing in the drain sump in the retention tank room was tested by ACL 
for heavy metals, volatile organic, semivolatile compounds, and Di-n-butylphthalate, 
bis(2-Ethylhexyl)phthalate. No radionuclide concentrations above release limits were detected. But 
mercury contamination of 205 micrograms/liter was found in tiie residual sump fluid, giving rise to 
the possibility of mercury contamination in the retention tanks. 

Shield Window Fluid Leak Analysis: 

A sample ofthe fluid and evaporate, expected to be an aqueous solution of ZnBr2, on the 
floor under the exterior ofthe viewing window of Cell A was sent to ACL for chemical analysis. The 
presence of zinc and Bromine were verified, consistent with a 77% solution of ZnBr2, with no other 
toxic materials, acids, etc. detected. 

The source of the mercury is unknown. 
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3.0 Nuclide Inventory 

The dominant floor contaminant was detennined to be Cs-137, from in-situ and cement 
sample gamma spectrometry. No other nuclides in significant quantities, except near a few isolated 
hot spots were observed on the floor. From the detailed floor survey activity files supplied by Shonka 
Research Associates we compiled a total activity inventory, conected for self-absorption assuming 
Cs-137 within the top 0.5 cm layer of cement, under the paint. Table 2 contains a list of these results 
by floor survey unit for each room. 

The total floor area surveyed is 1.09 x lo ' cm ,̂ with a total of 2.32 miUicuries of Cs-137. 

Other nuclides detected in small quantities inside the building are: Am-241, Bi-214, 
Eu-154, Eu-155, and Pu-238. Only a relatively small number of wall and cell surface samples were 
analyzed in detail, however, so that individual hot areas and spots could contain significant quantities 
of these or other nuclides depending on what may have been spilled or splashed. 

Soil samples were found to contain Pu-238, Pu-239, Pu-240, U-235/236, and U-238. 

One paint sample contained NG-94 and Sr-90. 

Due to the non-uniform nature of soil and wall contamination, and the relatively small 
quantities of nuclides observed, no attempt was made to perform a nuclide inventory for these areas. 
A much more detailed survey, with more samples and surface measurements would be required to 
establish a nuclide survey with reasonable levels of confidence. 

4.0 Unexpected Results 

• Our limited knowledge of the work processes that have taken place in this 
building led us to expect large amounts of Plutonium and Co-60 on tiie floors. 
These were not found, however. The wide distribution of Cs-137 was a 
surprise, although we had heard of Cs source spills. 

• The two undocumented and contaminated drains in the service trench area 
provided a surprise when no record of their existence could be found in plant 
facility files. The routing and destination of these drains outside of tiie facility 
remain unknown. Many important facility blueprints could not be located, 
despite repeated searches through ANL-E Plant Facility Services archives. 
Missing drawings include constiiiction drawings of tiie caves and cells, as well 
as utility details. 
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Evidence of possible contamination seepage from the roof onto the fan loft 
floor has led to speculation that old underlayers of the roof may still be 
contaminated, and may have been covered during roof repair. Investigation of 
this possibility was out of the scope of this present characterization survey 
project. 

Lead and PCB contents of the interior paints were found to be high, which 
was not anticipated. 

Radon-222 levels in the service trench up to 0.5 DAC are higher than 
expected, leading to the advisability of remediation or respiratory protection 
for any further entries. 
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TABLE 3 Inventory of Cs-137 on Floors 

Room 
Area 

Unit 

Activity Corrected 
for Self-Absorption, 

Curies 
Room Total, 

Curies 

C-102 B-102 A 
B-102B 
B-102C 
TOTAL 

3.95E+05 3.12E-05 
6.81E+05 2.31E-05 
5.87E+05 1.86E-05 

7.29E-05 

BKG 

CAVE 3 
D-109 

West Corridor-SOUTH 
West Corridor-NORTH 

North Corridor 

Storeroom off C-102 

LOFT 

D-031 

Service floor corridor 

D-101 

TOTAL AREA 

TOTAL ACTIVITY 

B-CAVE3N 
B-109A 

B-C2N 
B-C2S 
TOTAL 

B-NCORA 
B-NCORB 
B-NCORC 
TOTAL 

STORl 
ST0R2 
TOTAL 

LOFTA 
LOFTB 
LOFTC 
TOTAL** 

BASE2 

BASEl 

101 

2.14E+05 
5.36E+06 

1.75E-I-05 

2.04E+05 

3.55E-I-05 
4.56E-I-04 
2.01E+05 

121850 
3.89E+04 

4.63E+05 
6.34E-I-05 
5.21E+05 

2.97E+05 
2.84E+05 

3.65E+05 

1.09E+07 

* 

9.87E-06 

square cm 

4.13E-04 

5.10E-04 

1.07E-04 

6.73E-04 

1.67E-05 

4.24E-05 

9.87E-06 

4.97E-04 

2.32E-03 CURIES 
Cs-137 
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APPENDIX A: 

PHOTOGRAPHS 
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FIGURE A-1 Building 301 Exterior, Southeast 

FIGURE A-2 Building 301 Exterior, South Side 
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FIGURE A-3 Building 301 Exterior, Southwest 

FIGURE A-4 Building 301 Exterior, Northeast 

X 



A-5 

FIGURE A-5 Building 301 Exterior, North Side 

FIGURE A-ti Building 301 Exterior, Northeast 
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FIGURE A-7 Plutonium Machining in Cell A in 1956, Featured on Cover of American Machinist 
(Ref.Fig.A-13) 

\ 
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FIGURE A-8 Room C-102, Northeast 

FIGURE A-9 Room C-102, Showing East Side of Cave 5 
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FIGURE A-10 Room C-102, North Wall, Exterior ot Cave 2 

FIGURE A-11 Room C-102, North Wall, Exterior of East WaU of Cave 2 
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FIGURE A-12 Room C-102, North Wall, Facing Caves 4A and 4B 

FIGURE A-13 Room C-102, South Wall, Facing Cells A, B, and C 
(Ref.Fig.A-7) 
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FIGURE A-14 Room D-109, Southwest Comer 

FIGURE A-15 Room D-109, North Wall 
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FIGURE A-16 Room D-109, East End 

FIGURE A-17 Room D-109, South Wall 
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FIGURE A-18 Room D-109, West End 

FIGURE A-19 Room D.109, Northeast Corner 
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FIGURE A-20 Room D-109, Northeast Corner, Shielded Glovebox 
and Fuel Storage Area 

FIGURE A-21 Room D-109, Northeast Comer, Windows into Room D-101 
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FIGURE A-22 North Corridor, Viewed to East from Cave 4B 



A-15 

FIGURE A-23 North Corridor, Viewed to West 
from Cave 2 , 
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FIGURE A-24 North Corridor, South Wall, Entrance to Cave 1 from East 

FIGURE A-25 North Corridor, South Wall, Emrance to Cave 1 from West 
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FIGURE A-26 North Corridor, South Wall, Entrance to Cave 2 

FIGURE A-27 Cave 2, Southwest Interior Corner 
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FIGURE A-28 Cave 3, from Entry to West Corridor 

FIGURE A-29 Cave 3, Southeast Corner 
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FIGURE A-30 Opening Door to Cell A Inside Tent 
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FIGURE A-31 Cell A Door Entry, Initial Exposure Survey 
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FIGURE A-32 Fan Loft HEPA Units, North End 

FIGURE A-33 Fan Loft HEPA Units, South Central 
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FIGURE A-34 Room D-335, Northwest Corner 
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FIGURE A-35 Room D-335, Southwest Corner 
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FIGURE A-36 Service Floor, Corridor Leading North to Room D-031 

FIGURE A-37 Service Floor, Corridor to Room D-031, North End 
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FIGURE A-38 Service Floor, Corridor to Room D-031, East Wall Near Ceiling. Evidence of Leakage 
from Ground Floor, and Contaminated Pipe 

FIGURE A-39 Service Floor, Corridor to Room D-031. Survey of Pipe Stub 
on West Wall 
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FIGURE A-40 Retention Tank Room 

FIGURE A-41 Portion of Roof 
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FIGURE A-42 Service Trench, Preparation for Confined Space Entry 
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FIGURE A-43 Service Trench, Confined Space Entry 
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FIGURE A-44 Service Trench, South Side, Viewed Toward West 

FIGURE A-45 Service Trench, Central Part of South Side, Toward West 
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FIGURE A-46 Service Trench, South Side, Pipes Leading West 
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FIGURE A-47 Service Trench, South Side, Pipe to First Floor 

FIGURE A-48 Service Trench, West Wall, Pipes through Wall. Large Pipe 
Leads to Retention Tanks 
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FIGURE A-49 Service Trench, North Side 
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FIGURE A-50 Service Trench, Pipes in Northwest Corner 

FIGURE A-51 Service Trench, Detail of Pipes in Northwest Corner 
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FIGURE A-52 Service Trench, North Side, Pipes Leading to Room D-109 

FIGURE A-53 Service Trench, North Side, Detail of Pipes Leading 
to Room D-109 
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FIGURE A-54 Service Trench, North Side, Drain Line from Room D-109 

FIGURE A-55 Service Trench, North Side, Detail of Drain Line 
from Room D-109 
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FIGURE A-S6 Service Trench, North Side, Detail of Terminus of Drain Line 
from Room D-109 

FIGURE A-57 Service Trench, Southeast Corner 
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FIGURE A-58 Service Trench, East Wall, Contaminated Drain Line to Outside, 
with undocumented Routing and Destination 

FIGURE A-59 Service Trench, Entrance Pit, Opening of Undocumented Drain 
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FIGURE A-60 Soil Coring Rig 
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FIGURE A-61 Soil Coring Operation, Exterior East Wall Near Pit Entry 
(location of sample SB-3) 
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FIGURE A-62 Initial Field Scan of Soil Core Section 



A-41 

FIGURE A-63 Typical Soil Core as Removed 
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FIGURE A-64 Field Survey of Soil Core 
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FIGURE A-65 Soil Coring on Loading Dock Floor 
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FIGURE A-66 Assembled Soil Cores from Exterior Grounds 
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FIGURE A-67 Cement Coring Operation 
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FIGURE A-68 Cement Core Plug as Removed 
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FIGURE A-69 Assembled Cement Cores, Bagged and Labeled 
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APPENDIX B: 

LOOSE ACTFVITY SMEAR DATA 
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This appendix contains the following information pertaining to the laboratory counting of 
smears throughout the facility: 

• listing of all results of smear counting for total loose alpha and beta/gamma, 
with location coordinates and sample identification, 

• background and source standard calibration data for Tennelec automated 
counter. 

Position coordinates (x, y, z) are in feet, relative to the southwest comer of area, with x and y in the 
horizontal plane ofthe floor and z indicating elevation above floor. 
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rirvTitr'' <»""""• Sample Data 
' " Coordinat* 

from Building 301 Hot Cells 

Tvpa 
'LA Sm»«^ 
LA Smear 
LASmaar 
LASmaar 
LASmaar 
LASmaar 
LASmaar 
LASmaar 
LASmaar 
SA Smaar 
SA Smear 
LASmaar 
LA Smear 
LASmaar 
LASmaar 

Room Location 

C-102 East 
C -102 East 
C -102 East 
C -102 East 
C -102 East 
C-102 East 
c - 1 0 2 East 
C -102 East 
C - 1 0 2 East 
C -102 East 
c - 1 0 2 East 
c - 1 0 2 East 
c - 1 0 2 East 
c - 1 0 2 East 
c - 1 0 2 East 

Cable tray east 
EastWaJt 

North Vfall 
North Wail 
North Wall 
North Wall 
North Wall 
North Wall 
North Wall 

Ralls 
Roof 

South Wall 
West Wall 
Wast Wall 
West Wall 

13.7.8 
20.21 light txtr 

10.6 manlphole 
lO.Smaniphole 
10.12 manlp hole 
10.34 manlp hole 
10,37 manlp hole 
10.40 manlp hole 
10.43 manlp hole 

30,20 
31.37 

14.49 cable try 
11.5,9 

2.3 
3,3 

68S 
71S 
95S 
868 
»78 

1003 
1018 
116S 
1203 

S IS 
603 

t03S 
104S 

144.7 ± 
79.2 t 

719.2 » 
1.851.3 ± 

404.9 ± 
62.0 ± 
43.0 ± 
72.8 ± 

207.3 ± 
79.2 ± 
44.7 ± 
92.3 ± 
45.7 t 

331.1 ± 
93.0 ± 

31.4 
26.1 
60.0 
93.7 
46.5 
244 
22.6 
25.4 
35.5 
26.1 
22.9 
27.3 
23.3 
42.7 
27.2 

Minimum 
Maximum 

Average 
Standard Deviation 

Count 

43.0 ± 
1.651.3 ± 

284.7 ± 
455.4 ± 

15 

22.6 
93.7 
35.7 
18.6 

LA Smear 
LA Smear 
LASmaar 
LA Smear 
LASmaar 
LASmaar 
LASmaar 
LA Smear 
LASmaar 
LASmaar 
LA Smear 
LASmaar 
LASmaar 
LASmaar 

C-102 West 
C -102 West 
c - 1 0 2 West 
C -102 West 
0 - 1 0 2 West 
C-102 West 
c - 1 0 2 West 
C -102 West 
c - 1 0 2 West 
c - 1 0 2 West 
C-1C2West 
C -102 West 
c - 1 0 2 West 
C-102 West 

3A manipulator 
Cable tray 

Duct 
East Wall 
East Wall 
East Wall 

Ught 
North Wall 
North Wall 
North Wall 
North Wall 
Open hole 
Open hole 
South Wall 

Lett & right hand 
11,16,13.5 
10,23.5,16 

3,3 
6,3 
3,8 

12,30.17 
4.25 
5,18 
5,6 

.4,24.2 

4A 
Center 

over call #3 
# 2 on map 
#21 on map 

3A 

166S 
160S 
1SSS 
1263 
1278 

134S 
135S 
1375 
16IS 
170S 
169S 
142S 

21.79 ± 13.55 

Minimum 
Maximum 

Average 
Standard Deviation 

Count 

21.79 ± 
21.79 ± 
21.79 ± 

0.00 ± 

13.5S 
13.55 
13.55 

0.00 

436.7 ± 
106.1 ± 

68.0 ± 
82.6 ± 

347.0 ± 
67.3 ± 
69.4 ± 
61.3 ± 
45.8 ± 
50.6 ± 

1.776.7 ± 
51.8 ± 

1.564.9 ± 
935.1 ± 

45.8 ± 
1,776.7 ± 

406.1 1 
568.8 t 

15 

46.2 
26.2 
25.0 
26.5 
43.7 
25.1 
26.9 
24.5 
23.0 
23.5 
92.0 
23.6 
86.S 
67.6 
23.0 
92.0 
40.3 
23.5 

SA Smear 
SA Smear 
SA Smear 
SA Smear 
SA Smear 
LASmaar 
SA Smear 
SA Smaar 
SA Smaar 
SA Smaar 
SA Smaar 
SA Smear 
LA Smear 
SA Smear 

Cave 1 
Cave 1 
Cave 1 
Cave 1 
Cava 1 
Cave 1 
Cava 1 
Cave 1 
Cave 1 
Cave 1 
Cavel 
Cave 1 
Cave 1 
Cave 1 

Crane 
Crane Rail 

Door 
East Wall 

Face 
HEPA 

North Wall 
North Wall 
North Wall 
South Wall 
South Wall 
South Wall 
South Wall 

Top 

upper 
lower 
15.47 

area o/s hepa 
upper 
upper 
upper 
upper 

lower 
lower 
32.47 

shelf 
Leftside 

Right side 

196S 
204S 
1973 
2028 
1223 

64S 
203S 
206S 
207S 
2008 
205S 
20SS 
209S 
121S 

96.52 ± 
27.77 ± 

19.44 : 
13.19 : 

2800 
15.28 

12.92 
10.81 

6,461.1 ± 
251.3 ± 
644.2 ± 

60.8 ± 
43.5 ± 

132.8 ± 
259.7 ± 

57.3 ± 
1.709.7 ± 

914.4 ± 
473.9 ± 

5.645.4 ± 
247.8 X 

73.2 ± 

197.7 
36.2 
57.1 
24.3 
22.8 
30.S 
38.7 
24.0 
90.2 
67.0 
49.8 

161.7 
36.0 
25.6 
22.8 

197.7 
61.8 
51.9 

Minimum 
Maximum 

Average 
Standard Deviation 

Count 

13.19 : 
96.52 : 
39.23 : 
33.48 : 

10.61 
28.00 
16.75 

43.5 ± 
6,481.1 X 
1.356.6 ± 
2.429.7 I 

15 
LA Smear 
LA Smear 
LA Smear 
I.A Smear 
LA Smear 
LA Smear 
LA Smear 
LA Smear 

Cave 2 
Cave 2 
Cave 2 
Cave 2 
Cave 2 
Cave 2 
Cave 2 
Cave 2 

East Wall 
East Wall 
East Wall 

North Door 
North Wall 
South Wall 
South Wall 
West wall 

3,3 
5,2 
3,4 
5,8 
10,7 
7,5 

18,39.2.10 

Duct opening 
Cell 2 
Cell 2 

2 I0S 
222S 
223S 
212S 
211S 
216S 
219S 
150S 

163.63 x 36.29 

21.96 * 13.55 

23.60 * 14.15 

40.630.8 ± 432.5 
315.3 * 41.9 
992.7 i 69.7 

1.095.1 1 73.0 
220.1 I 36.3 

49.8 i 23.3 
490.3 1 50.6 
503.7 • 51.2 
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Tvoe 
LA Smear 
LASmaar 

Room 
Cave 2 
Cave 2 

Elevated Smear Samole Data from Buildinq 301 Hot Cells 
Coordinate Item 

Location XY.Z Number No. 
West Wall 9.3 Cell 2 214S 
West Wall 7,1 Cell 2 217S 

dis/min 
Alpha Beta 

114.1 ± 26.9 
36.54 ± 17.33 284.3 ± 40.2 

Minimum 
Maximum 

Average 
Standard Deviation 

Count 
Crana opening 

Near ceilirtg 
Near celling 
Near ceiling 
Near ceiling 
Near ceiling 
Near ceiling 

CellC 

By east wall 
N. wall door 
S. W. Corner 
N.W. corner 

Cave A 

under mid door 

Cable tray 
N. wall duct 
S. wall duct 

W. overhd light 
East light 

By pipe 

226S 
2453 
246S 
247S 
249S 
2S0S 
251S 
244S 
273S 
274S 
275S 
276S 
224S 
227S 
228S 
229S 
242S 
277S 
278S 
279S 
280S 
281S 
283S 
2413 
2313 
2323 
2333 
234S 
243S 
2483 
253S 
2823 
252S 
162S 
163S 
164S 
1653 
1713 
175S 
176S 
1773 
176S 
179S 
183S 
184S 
1653 
1663 
167S 
less 
1893 
1903 
1913 
192S 
193S 
1943 
195S 
2253 
2393 
240S 

21.96 
163.63 

61.43 
59.27 

4 

21.92 
51.06 
26.08 
34.42 

19.83 

23.60 

42.35 
67.35 

21.92 

26.13 

19.71 

31.94 

± 
± 
± 
± 

± 
± 
± 
-t 

± 

± 

± 
± 

± 

± 

± 

± 

13.55 
36.29 
20.33 

S.33 

13.5S 
20.42 
14.73 
16.64 

12.92 

14.15 

18.72 
23.46 

13.55 

14.73 

12.92 

16.34 

49.8 
40,630.8 

4,489.6 
12,116.2 

10 

± 
± 
± 
± 

4,094.2 ± 
1,780.7 
5,447.4 
3.748.6 
4,572.4 
2,110.5 
1,660.5 

76.0 
106.1 
396.9 

1.321.6 
369.4 
290.6 

73.9 
82.3 

143.0 
116.5 
240.3 
432.0 
121.3 
177.2 

56.2 
353.4 

± 
± 

* ± 
± 
± 
± 
± 
± 
± 
± 
± 
± 
± 
± 
i 
± 
± 
i 
± 
i 
± 

46.3 ± 
4.272.8 

25,960.8 
20,772.8 

2,137.0 
241.5 

4.379.5 
939.0 

3,629.6 
75.9 

300.5 
513.6 
550.5 
519.5 

73.1 

± 
± 
± 
± 
± 
± 
± 
± 
± 
± 
± 
± 
± 
± 

160.2 ± 
144.5 
195.7 

3.914.6 
367.4 

66.0 
236.2 

1,692.1 
639.8 
423.1 
606.4 

1,602.9 
2,662.4 

301.7 
977.9 
313.6 

8,754.0 
361.2 
456.1 
256.1 

7.200.1 

± 
± 
± 
± 
± 
± 
± 
± 

± 
± 
± 
± 
i 
± 

* ± 
i 
i 
± 
i 

23.3 
432.5 

84.7 
116.9 

136.0 
92.0 

158.8 
132.1 
145.7 
99.9 
69.0 
25.7 
28.2 
46.2 
79.7 
45.8 
40.5 
25.5 
26.3 
31.1 
29.1 
37.6 
47.9 
29.5 
33.5 
24.1 
43.9 
22.9 

140.9 
345.0 
308.7 
100.4 

37.7 
142.7 

67.9 
133.5 

25.8 
41.3 
51.6 
53.4 
52.0 
25.8 
34.0 
31.5 
35.0 

135.0 
45.9 
25.2 
S7.6 
69.8 
64.6 
47.6 
55.7 
87.5 

111.8 
41.4 
69.3 
42.0 

200.9 
44.6 
49.0 
38.5 

182.3 

LASmaar 
LASmsar 
LA Smear 
LASmaar 
LASmaar 
LASmaar 
LASmaar 
LASmaar 
LASmaar 
LASmaar 
LASmaar 
LASmaar 
LASmaar 
LASmaar 
LASmaar 
LA Smear 
LASmaar 
LASmaar 
LASmaar 
LA Smear 
SA Smaar 
SA Smaar 
SA Smaar 
LA Smear 
LASmaar 
LASmaar 
LASmaar 
LASmaar 
LA Smear 
LASmaar 
LA Smear 
SA Smear 
LA Smear 
LA Smear 
LA Smear 
LA Smear 
LA Smear 
LA Smear 
LA Smear 
LASmeor 
LA Smear 
LA Smear 
LA Smear 
LA Smear 
LA Smear 
LASmaar 
LA Smear 
LA Smear 
LA Smear 
SA Smear 
SA Smear 
SA Smear 
SA Smear 
SA Smear 
SA Smear 
SA Smear 
LA Smear 
LA Smear 
LA Smear 

Cava 3 
Cava 3 
Cava 3 
Cava 3 
Cava 3 
Cave 3 
Cava 3 
Cava 3 
Cava 3 
Cava 3 
Cava 3 
Cava 3 
Cava 3 
Cava 3 
Cava 3 
Cava 3 
Cava 3 
Cava 3 
Cava 3 
Cava 3 
Cave 3 
Cava 3 
Cave 3 
Cava 3 
Cava 3 
Cava 3 
Cava 3 
Cava 3 
Cava 3 
Cava 3 
Cave 3 
Cava 3 
Cava 3 
Cava 3 
Cave 3 
Cave 3 
Cava 3 
Cava 3 
Cava 3 
Cave 3 
Cava 3 
Cava 3 
Cove 3 
Cava 3 
Cava 3 
Cava 3 
Cava 3 
Cave 3 
Cava 3 
Cava 3 
Cava 3 
Cava 3 
Cave 3 
Cave 3 
Cave 3 
Cave 3 
Cava 3 
Cave 3 
Cave 3 

By North Wall 
Door rail 
Door rail 
Door rail 
Door rail 
Door rail 
Door rail 
East Wall 
East Wall 
East Wall 
East Wall 
East Wall 

Floor 
Roor 
Roor 
Roor 
Roor 
Roor 
Floor 
Roor 
ROOT 

Roor 
Roor 
Roor 

North Wall 
North Wall 
North Wall 
North Wall 
North Wall 
North Wall 
North Wall 
North Wall 

Pump 
Roof 
Roof 
Roof 
Roof 
Roof 
Roof 
Roof 
Roof 
Roof 
Roof 
Roof 
Roof 
Roof 
Roof 
Roof 
Roof 
Roof 
Roof 
Roof 
Roof 
Roof 
Roof 
Roof 

South Wall 
South Walt 
South Wall 

0,10 
5.2.5 
10.6.6 
7,10.5 
6,14.5 
7,18 

6,22.5 
under side do 

6.4 
2.6.6 
2.3 
3.6 

0.0.1 
0.15 
0,24 
0.23 

6.5.6.5 
6.5.13 
9.6.26 

6.5.19.5 
9.6.16.25 

3.7 
9.8.6.5 
3.3,3.3 

2,6 
6,12 
5.19 

6.5,23.5 
under left dm 

7.16.5 
6,6.5 

4,24 
4.23 

3.7,19.5 
2.5,16 
6.2,13 
3.4.12 
2.1.14 

5.0 
3.2.7.5 
6.4.2 
3.5..9 

7.5.6.7.5 
9.5.23.7.5 

2.3.24 
4.5,16.6 
1.8,10 
2.5.8.4 
7.6.3 

2.8.6.5 
6.3.3 

' 6.7.1.7 
7.3,6.3 

7.3.12.3 
7.3.20.9 

0,6 
6.8,1 
5.7 
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Type 
LASmaar 
LA Smear 
LASmaar 
LASmeor 
LA Smear 
LA Smaar 

Fipvated Smear Sample Data from Building 301 Hot Cells 

Room 
Cave 3 
Cave 3 
Cave 3 
Cave 3 
Cave 3 
Cave 3 

Location 

Coordinate 
X.Y,Z 

Item 
Number 

South Wall 
South Wall 
West Wall 
Wast Wall 
West Wall 
West Wall 

7.12 
4,17.5 

7,2 
1,4 

2,6,5 
4,7 

271S 
2723 
2353 
2368 
2378 
2363 

Minimum 
Maximum 

Averaga 
Standard Deviation 

Count 

Alpha 
dis/min 

696.6 £ 
663.2 ± 

83.5 ± 
171.6 ± 
673.9 ± 
322.6 s 

59.1 
57.8 
28.4 
33.1 
583 
423 

19.71 ± 
67.35 ± 
32.19 ± 
14.05 X 

12 

12.92 
23.46 
16.02 
3.16 

46.3 ± 
25,960.6 ± 

1,947.5 ± 
4,247.8 ± 

65 

22.9 
345.0 
73.0 
62.4 

LASmaar 
LASmaar 
SA Smear 
SA Smear 
LA Smear 
LASmeor 
SASmeor 

Cave 4A 
Cove 4A 
Cave 4A 
Cave 4A 
Cove 4A 
Cove 4A 
Cave 4A 

East Wall 
Eost Wall h 

South Wall 
South Wall 
South Woll 
South Wall 
West Wall 

8.7,3.4 
hot spot plate over port 

8.7.2.0 
5.8.5.5 
3.0,2.4 
4.0,7.6 
5.3.5.8 

443 
718S 

403 
metal plate 413 

423 
433 

filter 363 

17.75 ± 
32.33 ± 

12.25 
1634 

701.08 ± 74.96 

677.1 ± 
1.177.5 ± 
1,1867 ± 

100.9 ± 
2926 ± 
123.6 ± 

2,462.8 t 
Minimum 
Maximum 

Averaga 
Standard Deviation 

Count 

17.75 ± 
701.08 ± 
250.39 ± 
316.74 ± 

3 

12.25 
74.96 
34.52 
26.65 

100.9 ± 
2.462.8 ± 

860.2 ± 
779.2 * 

7 

58.5 
75.6 
75.8 
28.0 
40.7 
298 

107.6 
28.0 

107.6 
594 
269 

SA Smear 

LA Smear 
LASmaar 

LASmaar 
LASmaar 
LASmaar 
LASmaar 
LASmaar 
LASmaar 
SA Smaar 
LASmaar 
LASmaar 
LASmaar 
LA Smear 
LASmaar 

Cave 48 
Cave4B 
Cave 4B 
Cave 4B 
Cave 4B 
Cave 4B 
Cave 4B 
Cave 4B 
Cave 4B 
Cava 4B 
Cave 4B 
Cave4B 
Cave 4B 
Cava4B 
Cave 4B 
Cave 43 
Cave 4B 

East Wall 
East Wall 
East Wall 
East Wall 
East Wall 

Floor 
Roor 
Roor 
Roor 
Roor 
Roor 

North Wall 
North Wall 
South Wall 
South Wall 
West Wall 
West Wall 

2.1.1.4 
5.3.5.5 

10.3 
3.4 
5.6 
3.2 
5.6 
4.4 
1.8 
1,1 
4.4 
.2.0 
7,4 
2,4 
6,5 
4,2 
6,2 

filter 34S 
353 

265S 
2673 
2683 
2563 
259S 
260S 
2623 
2703 
2553 

33S 
2613 
2563 
2573 
2633 
264S 

486.50 ± 

171.92 ± 

521.92 ± 

55.25 ± 
36.58 ± 

13.58 ± 
34.42 • 

13.58 ± 
46.92 ± 

1.065.67 ± 
349.00 ± 

62.46 

37.20 

64.69 

21.22 
17.80 

10.81 
16.84 

10.61 
19.59 

92.40 
52.93 

1.678.3 ± 69.4 
100.9 ± 28.0 

46.258.1 ± 460.3 
150.9 ± 31.8 

2.058.1 ± 98.7 
272.4 ± 39.6 
381.9 ± 45.5 
363.1 ± 45.5 

12,525.9 ± 240.0 
305.7 ± 41.5 
197.4 ± 35.0 

54.5 z 23.9 
933.1 ± 67.7 
240.2 ± 37.7 
222.4 I 36.6 

3.284.3 ± 123.9 
1.277.1 ± 78.5 

Minimum 
Maximum 

Average 
Standard Deviation 

Count 

13.56 ± 10.81 
1,065.67 ± 92.40 

254.30 ± 36.98 
315.22 ± 26.00 

11 

54.5 ± 23.9 
46,256.1 ± 460.3 

4,136.7 ± 89.6 
10,9169 X 105.9 

17 
LA Smear 
LA Smear 
LASmaar 
LASmaar 
LA Smear 

Cave 5 
Cave 5 
Cave 5 
Cave 5 
Cave 5 

Ceiling 
Door Rails 
RIter bank 

Roor 
West Port 

entire ceiling 49S 
793 
503 
513 
803 

28.17 ± 
17.75 ± 

15.28 
12.25 

53.3 ± 
45.8 X 
65.2 X 
97.4 X 
51.8 X 

23.7 
23.0 
24.9 
27.7 
23.6 

Minimum 
Maximum 

Average 
Standard Deviation 

Count 

17.75 X 
23.17 X 
22.96 X 

5.21 X 
2 

12.25 
15.28 
13.77 

1.51 

45.8 X 
97.4 X 
62.7 X 
16.4 X 

5 

23.0 
27.7 
24.6 

1.6 

LA Smear 
LA Smear 
LASmaar 
LA Smear 
LA Smear 
LA Smear 
LA Smear 
LA Smear 
I.A Smear 

Cell A 
Cell A 
Cell A 
Cell A 
Cell A 
Cell A 
Cell A 
Cell A 
Cell A 

Door 
Ductwork 
East Wall 

Roor 
Manipulator 
North Wall 

Open transfer 
South Wall 
West Wall 

door 

3083 
3123 
3053 
3043 
3103 
309S 
313S 
3073 
306S 

120.3 X 29.6 
823.9 X 64.0 

1.623.9 X 860 
9.321.5 » 207.3 

22.17 * 13.55 11.407.2 X 229.1 
26.33 -• 14.72 3.023.9 - 119.0 

111.75 X 30.01 118.977.4 x 737.9 
4.451.3 - 143.8 

650.1 X 64.9 
Minimum 
Maximum 

22.17 X 
111.75 X 

13.55 
30.01 

120.3 
118.977.4 

29.G 
737.9 



B-7 

Elevated Smear Sample Data from Buildinq 301 Hot Cells 

Type 
Coordinate 

X,Y,Z 
Kern 

Number Alpha 
Average 

Standard Deviation 
Count 

53.42 ± 
41.28 X 

3 

19.43 16,733.3 X 167.1 
7.50 36,340.4 X 204.6 

9 
LA Smear 
LA Smear 
LASmaar 
LASmaar 
LASmaar 
LASmaar 
LA Smear 
LASmaar 
LA Smear 
LASmaar 

CellB 
CellB 
CellB 
CellB 
CallB 
CellB 
CellB 
CellB 
CellB 
CellB 

Door 
Door 
Door 

Ductwork 
East Wan 

Roor 
Manipulator 

Port 
South Wall 
Wast Wall 

Edge 
Edgea 

2683 
2913 
3113 
2923 
285S 
2643 
2903 
2933 
2673 
2863 

322.7 X 42.4 
166.7 ± 33.0 
173.9 ± 33.5 

15.92 X 11.55 9,610.6 X 210.4 
607.2 X 63.4 

1,023.9 X 70.6 
1,850.1 X 63.7 

615.5 X 56.0 
483.4 X 50.3 
181.0 X 33.9 

Minimum 
Maximum 

Averaga 
Standard Deviation 

Count 

15.92 ± 
15.92 ± 
15.92 X 

0.00 X 
1 

11.55 
11.55 
11.55 

0.00 

166.7 X 33.0 
9,610.8 X 210.4 
1,523.5 X 68.7 
2.740.2 X 50.7 

10 
LASmaar 
LASmaar 
LASmaar 
LA Smear 
LASmaar 
LASmaar 
LASmaar 
LASmaar 

CellC 
CellC 
CellC 
CellC 
CellC 
CellC 
CallC 
CellC 

Door 
Door edgea 

East WaU 
Floor 

Manipulator 
North Wall 
South Wall 
West Wall 

3243 
3303 
3273 
3293 
3313 
3253 
3263 
3263 

43.00 X 
13.63 X 

16.71 
10.81 

66.7 X 25.1 
141.7 X 31.2 
660.8 X 65.3 
253.6 X 38.5 

4.001.3 X 136.5 
13,959.6 X 253.3 

137.0 X 30.8 
1,1667 X 75.2 

Minimum 
Maximum 

Averaga 
Standard Deviation 

Count 

13.83 X 
43.00 X 
26.42 X 
14.58 X 

2 

10.81 
18.71 
14.76 
3.95 

66.7 
13,959.6 
2,573.4 
4,473.7 

8 

25.1 
X 253.3 
X 82.0 
X 73.3 

LA Smear 
LA Smear 
LA Smear 
LA Smear 
LASmeor 
LASmaar 
LASmeor 
LASmaar 
LASmaar 
LASmeor 
LA Smear 
LA Smear 
LA Smear 
LA Smear 
LA Smear 
LA Smear 
LA Smear 
LA Smear 
SASmeor 
LA Smear 
LA Smear 
LA Smear 
LASmaar 
LASmaar 
LASmaar 
LASmaar 
LA Smear 
LA Smaar 
LASmeor 
LASmeor 
LASmeor 
LASmaar 
SA Smear 
SA Smear 
LA Smear 

D -101 
D - 1 0 1 
D -101 
D-101 
D -101 
D-101 
D -101 
D -101 
D -101 
D -101 
D - 1 0 1 
0 - 1 0 1 
D -101 
D -101 
D -101 
D -101 
D -101 
D -101 
D -101 
D -101 
D - 1 0 1 
D - 1 0 1 
D - 1 0 1 
D -101 
D -101 
D -101 
D -101 
D -101 
D - 1 0 1 
D - 1 0 1 
D -101 
D -101 
D - 1 0 1 
D -101 
D -101 

3R 
Crane 
Crane 
Crane 

East Wall 
East Wall 
East Wall 
East Wall 
East Wall 

Roor 
Floor 
Floor 
Roor 
Roor 
ROOT 

Roor 
Roor 
Roor 

Middle wall 
Middle wall 
Middle wall 
Middle wall 
North Wall 
North Wall 
North Wall 
North Wall 
Nortii Wall 
South Wall 
South Wall 
South Wall 
South Wall 
South Wall 
West Wall 
West Wall 
West Wall 

Handle of Right 
Overhead crane 
Overhead crane 
Overhead crane 

1.18 
4.2 

3.3.3.3 
3.3,9.8 
3.3.26 

3,3 
12,6 
27,3 
9,9 

21,12 
6,12 
15,12 
18.6 
24,9 
1.19 
1,22 

Wast side 
East side 
3.3.3.3 
3.3,6.5 
3.3,9.8 
3.3.13 

3.3.3.3 
3.3,.3 

3.3,163 
Door handle on 

Door track 
0,16 

0.20.5 
65,19.5 

door 3663 
motor 3713 

3723 
rail 3733 

Roor 3493 
ROOT 3513 

3523 
3543 
3603 
3783 
379S' 
3813 
3823 
3833 
3653 
3863 
387S 
3863 

East side floor 3463 
West side floor 3503 

3763 
3773 
3553 
3563 
3573 
3583 

Ventilation unit 3593 
3613 
3623 
3633 

left door 374S 
375S 

Roor 344S 
Roor 3453 

3673 

15.71 X 11.55 

59.46 X 21.99 

9,983.2 
3,379.6 

628.4 
4,943.9 

53.7 
57.3 

579.6 
463 

210.5 
253.4 
126.0 
160.5 
67.7 
60.5 
71.3 
73.6 

342.7 
83.2 

464.4 
65.6 

311.7 
67.7 

364.3 
95.1 

160.8 
103.4 

X 214.4 
X 125.6 
X 56.5 
X 151.4 
X 23.6 
X 24.0 
X 54.5 
X 22.9 
X 35.7 
X 38.4 
X 29.6 
X 32.4 
X 25.0 
X 24.3 
X 25.3 
X 25.5 
X 43.4 
X 26.4 
X 49.4 
X 2 6 6 
X 41.7 
X 25.0 
X 45.5 
X 27.4 
X 33.8 
X 261 

19.86 X 12.92 
191.5 X 
857.0 X 
430.8 X 
393.9 X 

67.9 X 
246.6 X 
247.8 X 

1.474.6 X 

34.5 
65.1 
47.8 
46.0 
26.8 
36.0 
38.0 
64.0 
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Elevated Smear Sample Data from Buildinq 301 Hot Cells 

Type 
LA Smear 
LASmaar 
LASmaar 
LASmaar 

LASmaar 
LASmaar 
LA Smear 
LA Smear 
LASmaar 
LASmaar 
LASmaar 
LASmaar 
SA Smear 
SA Smear 
LASmaar 
LASmaar 
LASmaar 
LASmaar 
LASmaar 
LASmaar 
LASmaar 
LASmaar 
LASmaar 
LASmaar 
LASmaar 
SA Smear 
LASmaar 
LASmaar 
LA Smear 
LASmaar 
LASmaar 
LASmaar 
LA Smear 
LA Smear 
LA Smear 
LASmaar 
LA Smear 
LA Smear 
LASmaar 
LASmaar 
LA Smear 
LA Smear 
LA Smear 
LASmaar 
LA Smear 
SA Smear 

LA Smear 
LA Smear 
LA Smear 
LASmaar 
LA Smear 
LA Smear 
LA Smear 
LA Smear 
LA Smear 
LA Smear 

Room 
D - I O t 
D-101 
D-101 
D-101 

D-109 
D-109 
D-109 
D-109 
D-109 
D-109 
0 - 1 0 9 
0 - 1 0 9 
D-109 
D-109 
D-109 
D-109 
D-109 
D-109 
D-109 
D-109 
D-109 
D-109 
D-109 
D-109 
D-109 
0 - 1 0 9 
D-109 
D-109 
D-109 
D-109 
D-109 
D-109 
D-109 
D-109 
D-109 
D-109 
D-109 
D-109 
D-109 
D-109 
D-109 
D-109 
D-109 
D - t 0 9 
D-109 
D-109 

Location 
Coordinate 

XY.Z 
Item 

Number 
West Wall 
Wast Wall 
West Wall 
Wast Wall 

6.5.22.6 
3.3.26 

3.3.22.3 
7.5.13 cable 4' from II 

No. 
368S 
369S 
3703 
3643 

Column 
Crane beam 
Crane cable 
Crane trolley 

Duct 
East Wall 
East Wall 
East Wall 
East Wall 
East Wall 

Roor 
Roor 
Roor 

Hood 1 
Hood 2 
Hood 2 

hood 3-vac . 
Hood 4-vac . 
Hood 4-vac . 
Hood 4 -vac . 
Hood 4 -vac . 

North Wall 
North Wall 
North Wall 
North Wall 
North Wall 
North Wall 
North Wall 
North Wall 
North Wall 
North Wall 
North Wall 
North Wall 
North Wall 

Shelf 
South crane 
South Wall 
South Wall 
S. crane rail 
S. crane rail 
West Wall 
West Wall 

11,37.4 
12.29.5 

636 
10.5.29.5 
11.3,73 
6.5.28.6 

0.26 
3.13 
5.3.6 

12.6.16.4 
14.24 
14.40 

under cabinet 
Roor 
Roor 

Left side 
Roor 
Roor 

Left side 
Right side 

Back inside wall 
0.23 

8,36.5 
Glv box o/s wind 
Glv box o/s right 
Glv box o/s bttm 

Glv box front 
Glv box top 

Glv box left side 
Glv box window 

Glv box top 
Glv box face 

Glv box right side 
Glv box floor 

4,20 
9,19.5 
5,30 
37,8 

10.4.6 
10.4,18 

Vac hood duct ax 
10.5.14 

Minimum 
Maximum 

Average 
Standard Deviation 

Count 

Alpha 
dis/min 

Beta 
372.4 x ^ 4 4 T 
108.2 X 284 
168,9 X 33.0 

. 2.936.7 X 117> 
15.71 X 11.55 46.3 X 22.9" 
59.46 
26.10 X 
18.17 X 

4613 
4593 
4603 

Brace 4573 
4233 
3993 

Hot spot 4013 
Brick wall 405S 

Glasa 4473 
4493 

21.99 9.983.2 X 2144 
14.66 7962 X 48.9 
4.25 1,614.4 X 39.6 

38 

21.79 X 13.55 

0.49 

BoL rollup door 
side of glv duct 

exterior 
exterior 
exterlcr 
exterior 
exterior 
exterior 
Interior 
Interior 
Interior 
Interior 
Interior 

Rail support 
On door 

Top of cabinet 

Top ol hood 

10153 
7093 
7143 
716S 
6993 
7043 
7053 
7063 
7073 
411S 
420S 
4333 
434S 
4353 
4363 
4373 
4383 
439S 
4403 
4413 
4423 
4433 
4563 
4633 
3963 
3973 
4523 
453S 
4063 
4463 

22.17 X 
138.46 X 

15.54 X 
1,063.46 X 

73.68 X 
655.13 X 
173.68 X 

17.79 X 

13.63 X 
19.68 X 

13.55 
33.42 

11.55 
92.31 
24.50 
72.47 
37.43 

12.25 

10.81 
12.92 

1391 X 30.8 
5165 X 51.7 

19.765.3 X 301.2 
78.4 X 25.9 
62.0 X 24.4 
61.1 X 26.1 

160.2 X 34.0 
5.448.1 X 158.9 

9260 X 67.4 
402.2 X 

49.8 X 
52.1 

239.3 X 
477.5 X 
138.2 X 

54.9 X 
1763 X 

7.171.5 : 

46.4 
23.4 
23.6 
37.7 
50.1 
30.9 
24.0 
33.6 

: 182.0 
37.2 
94.6 
37.9 
269 
322 
8^5 

231.1 
1,687.0 X 

243.0 X 
85.0 X 

154.0 X 
1,418.9 X 

224.8 X 366 
2.437.9 X 107.1 

16.698.6 X 276.9 
173.6 X 33.3 

92.7 X 
615.3 X 

1.383.2 X 
2,037.9 X 
4,257.0 

D-109 
D - t 0 9 
D-109 
D-109 
D-109 
D - t 0 9 
D-109 
D-109 
D-109 
D-109 

Storage Hole 
Storage Hole 
Storage Hole 
Storage Hole 
Storage Hole 
Storage Hole 
Storage Hole 
Storage Hole 
Storage Hole 
Storage Hole 

H - 1 
H - I A 
H - 2 

H-2A 
H - 3 
H - 7 

H - 7 A 
H - 8 A 
H - 9 

H-9A 

Minimum 
Maximum 

Average 
Standard Deviation 

Count 

27.2 
55.9 
81.5 
98.2 

; 140.7 
8,786.7 X 201.2 

3593 X 442 
1093 X 
48.9 X 
54.9 : 

53.4 X 
135.5 X 

70.7 X 
50.5 X 

265 
23.2 
23.7 
23.6 
30.6 
25.6 
23.8 

13.63 X 10.61 4 6 9 X 23.2 
1.063.46 X 92.31 19.765.3 X 301.2 

201.42 X 30.43 1.8469 X 65.8 
326.25 X 26.35 4.1463 x 66.6 

11 
hole 

holder 
hole 

holder 
h d e 
hole 

holder 
holder 
hole 

holder 

6773 
6783 
6793 
6803 
8813 
8893 
890S 
692S 
6935 
6943 61.36 X 

104.9 •• 
93.0 X 

196.5 X 
1.601.3 X 

239.4 X 
121.5 X 

93,0 X 
253.7 * 
100.1 * 

22.37 1299 X 

?S3 
?7 4 
,ViO 
92.5 
.17 7 
?9 7 
?7 4 
,18 5 
260 
30.3 
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Tvoe 
LASmaar 
LASmaar 
LASmaar 
LASmaar 
LASmaar 
LASmaar 
LASmaar 
LASmaar 
LASmaar 
LASmaar 
LASmaar 
LASmaar 
LASmaar 
LASmaar 
LASmaar 
LA Smear 
LASmaar 
LASmaar 
LASmaar 
LASmaar 
LASmaar 
LASmaar 
LASmaar 
LASmaar 
LASmaar 
LASmaar 
LASmaar 
LASmaar 
LASmaar 
LASmaar 
LASmaar 
LASmaar 
LASmaar 
LASmaar 
LASmaar 
LA Smear 
LASmaar 
LASmaar 
LASmaar 
LA Smear 
LA Smear 
LASmaar 
LASmaar 
LASmaar 
LA Smear 
LASmaar 
LASmaar 
LASmaar 
LASmaar 
LASmaar 
LASmaar 
LASmaar 
LASmaar 
LASmaar 
LASmaar 
LASmaar 
LA Smear 
LASmaar 
LA Smear 
LA Smear 
LA Smear 
LA Smear 
LASmaar 
LA Smear 
LA Smear 
LASmaar 

Room 
D - 1 0 9 
D - 1 0 9 
D - 1 0 9 
D - 1 0 9 
D - 1 0 9 
0 - 1 0 9 
D - 1 0 9 
0 - 1 0 9 
D - 1 0 9 
D - 1 0 9 
D - 1 0 9 
D - 1 0 9 
D - 1 0 9 
D - 1 0 9 
D - 1 0 9 
D - 1 0 9 
D - 1 0 9 
D - 1 0 9 
D - 1 0 9 
D - 1 0 9 
D - 1 0 9 
D - 1 0 9 
D - 1 0 9 
D - 1 0 9 
D - 1 0 9 
D - 1 0 9 
D - 1 0 9 
D - 1 0 9 
D - 1 0 9 
D - 1 0 9 
D - 1 0 9 
D - 1 0 9 
D - 1 0 9 
D - 1 0 9 
D - 1 0 9 
D - 1 0 9 
D - 1 0 9 
D - 1 0 9 
D - 1 0 9 
D - 1 0 9 
D - 1 0 9 
D - 1 0 9 
D - 1 0 9 
D - 1 0 9 
D - 1 0 9 
D - 1 0 9 
D - 1 0 9 
D - 1 0 9 
D - 1 0 9 
0 - 1 0 9 
0 - 1 0 9 
D - 1 0 9 
D - 1 0 9 
D - 1 0 9 
D - 1 0 9 
D - 1 0 9 
D - 1 0 9 
D - 1 0 9 
D - 1 0 9 
D - 1 0 9 
0 - 1 0 9 
D - 1 0 9 
D - 1 0 9 
D - 1 0 9 
D - 1 0 9 
D - 1 0 9 

Elevated Smear 

Location 
Storage Hole 
Storage Hole 
Storage Hole 
Storage Hole 
Storage Hole 
Storage Hole 
Storage Hole 
Storage Hole 
Storage Hole 
Storage Hole 
Storage Hole 
Storage Hole 
Storage Hole 
Storage Hole 
SlorageHole 
Storage Hole 
SlorageHole 
Storage Hole 
Storage Hole 
Storage Hole 
Storage Hole 
Storage Hole 
Storage Hole 
Storage Hole 
Storage Hole 
Storage Hole 
Storage Hole 
Storage Hole 
Storage Hole 
Storage Hole 
Storage Hole 
Storage Hole 
Storage Hole 
Storage Hole 
Storage Hole 
Storage Hole 
Storage Hole 
Storage Hole 
Storage Hole 
Storage Hole 
Storage Hole 
Storage Hole 
Storage Hole 
Storage Hole 
Storage Hole 
Storage Hole 
Storage Hole 
Storage Hole 
Storage Hole 
Storage Hole 
Storage Hole 
Storage Hole 
Storage Hole 
Storage Hole 
Storage Hole 
Storage Hole 
Storage Hole 
Storage Hole 
Storage Hole 
SlorageHole 
Storage Hole 
SlorageHole 
Storage Hole 
Storage Hole 
Storage Hole 
Storage Hole 

Sample Data from Buildinq 301 Hot Cells 
Coordinate 

X.Y.Z 
H - 1 0 

H - l O A 
H - 1 1 

H-11A 
H - 1 2 

H-12A 
H - 1 3 

H - 1 3 A 
H - 1 4 

H-14A 
H - 1 5 

H - I S A 
H - 1 6 

H-16A 
H - 1 7 

H-17A 
H - 1 8 

H-ieA 
H - 1 9 

H-19A 
H - 2 0 

H-20A 
H - 2 1 

H - 2 1 A 
H - 2 2 

H-22A 
H - 2 3 

H - 2 3 A 
H - 2 4 

H - 2 4 A 
H - 2 5 

H - 2 5 A 
H - 2 6 

H - 2 6 A 
H - 2 7 

H-27A 
H - 2 8 

H - 2 8 A 
H - 2 9 

H-29A 
H - 3 0 

H-30A 
H - 3 1 

H-31A 
H - 3 2 

H-32A 
H - 3 3 
H - 3 4 

H-34A 
H - 3 5 

H-35A 
H - 3 6 

H-36A 
H - 3 8 

H-36A 
H-39A 
H - 4 0 
H - 4 1 
H - 4 2 
H - 4 3 

H-43A 
H - 4 4 

H-44A 
H - 4 5 

H-45A 
H - 4 6 

Item 
Number 

hole 
holder 
hde 

hdder 
hde 

hdder 
hde 

holder 
hde 

hdder 
hde 

hdder 
hde 

hdder 
hde 

hdder 
hde 

hdder 
hde 

hdder 
hde 

hdder 
hde 

hdder 
hole 

hdder 
hde 

hdder 
hde 

hdder 
hde 

hdder 
hde 

hdder 
hde 

hdder 
hde 

hdder 
hde 

hdder 
hde 

hdder 
hde 

hdder 
hde 

hdder 
hole 
hole 

hdder 
hde 

hdder 
hde 

hdder 
hole 

hdder 
hdder 
hde 
hde 
hde 
hole 

hdder 
hde 

hdder 
hde 

holder 
hde 

No. 
8953 
6963 
8973 
6983 
8993 
900S 
9013 
9023 
9033 
9043 
9053 
9083 
907S 
908S 
9093 
9103 
9113 
9123 
9133 
9143 
915S 
9163 
9173 
9163 
9193 
9203 
921S 
9223 
9233 
9243 
9253 
9263 
9273 
9263 
9293 
9303 
9313 
9323 
9333 
9343 
9353 
9363 
937S 
9383 
939S 
9403 
941S 
9433 
9443 
945S 
9463 
9473 
9483 
9513 
9523 
9543 
9553 
9573 
9593 
9613 
9623 
9633 
964S 
9653 
9663 
9673 

die/min 
Aloha 

15.54 X 
15.54 X 

123.66 X 
2604 X 
23.66 X 

13.46 X 
15.54 X 

13.46 X 
50.96 X 

38.46 X 

s 

34.29 X 
15.54 X 

20.08 X 

11.55 
11.55 

31.63 
15.28 
14.15 

10.81 
11.55 

10.61 
20.42 

17.60 

16.84 
11.55 

12.91 

Beta 
143.0 X 
268.0 X 
633.4 X 
3 1 6 0 X 

98.9 X 
575.1 X 
200.1 X 
135.6 X 
403.7 X 
553.7 X 

72.7 X 
107.3 X 
572.7 X 
2 1 6 0 X 
696.9 X 

41.6 X 
59.6 X 

144.2 X 
546.9 X 
1767 X 
398.9 X 

46.5 X 
164.4 X 
121.5 X 

2,067.0 X 
639.4 X 
120.3 X 
291.8 X 
525.1 X 
688.2 X 
102.5 X 
129.9 X 
104.9 X 
176.7 X 
223.9 X 
283.4 X 

1.875.1 X 
1,068.0 X 

141.8 X 
162.0 X 

4.2263 X 
220.3 X 
254.9 X 
663.2 X 
651.3 X 
198.9 X 

87.0 X 
320.3 X 
409.6 X 

1.506.1 X 
2.353.7 X 

209.6 X 
51.3 X 

1469 X 
113.2 X 

5.4064 X 
63.2 X 

173.9 X 
76.3 X 
71.5 X 

564.6 X 
44.1 X 
56.0 X 

204.8 X 
420.3 X 
115.5 •• 

31.3 
39.4 
5 6 6 
42.2 
27.9 
54.4 
35.2 
30.7 
4 6 6 
53.4 
25.6 
28.5 
54.3 
36.3 
59.3 
22.7 
24.4 
31.4 
53.2 
33.8 
46.3 
2 6 2 
32.8 
29.7 
99.3 
57.0 
29.6 
40.7 
52.2 
5 6 9 
28.2 
30.3 
28.3 
33.8 
3 6 7 
40.3 
9 4 3 
72.2 
31.2 
32.6 

140.2 
36.5 
38.6 
57.9 
57.5 
35.1 
26.9 
42.3 
4 6 9 
84.9 

105.3 
35.8 
23.6 
31.7 
29.0 

1563 
24.6 
33.5 
25.9 
25.5 
54.6 
22.9 
24.1 
35.5 
47.4 
?9? 
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LASmeor 

LASmeor 
LASmaar 
LASmaar 
LA Smear 
LASmaar 
LASmaar 
LASmaar 
LASmaar 
tA Smeor 
LASmaar 
LA Smear 
LASmaar 
LASmeor 
LASmeor 
LASmeor 
LA Smear 
LA Smear 
LASmaar 
LASmaar 
LASmaar 

D-109 
D-109 
D-109 
D-109 
D-109 
D - t 0 9 
D-109 
D-109 
D-109 
D-109 
D-109 
D-109 
D-109 
D-109 
D-109 
D-109 
D-109 
D-iog 
D-109 
D-109 
D-109 
D-109 
0-109 
0-109 
D-109 

Elevated Smear 

Location 
Storage Hole 
Storage Hole 
Storage Hole 
Storage Hole 
Storage Hole 
Storage Hole 
Storage Hole 
Storage Hole 
Storage Hole 
Storage Hole 
Storoge Hole 
Storage Hole 
Storage Hole 
SlorageHole 
Storage Hole 
Storage Hole 
Storage Hole 
Storage Hole 
Storoge Hole 
Storage Hole 
SlorageHole 
Storoge Hole 
SlorageHole 
Storage Hole 
Storage Hole 

Samole Data from Buildinq 301 Hot Cells 
Coordinate 

XY,Z 
H -46 

H-48A 
H-49 

H-49A 
H-50A 
H-51 

H-52A 
H-55 

H-55A 
H-56 

H-56A 
H-57 

H-57A 
H-58 

H-58A 
H-59A 
H - 6 0 

H-62A 
H - 6 4 

H-64A 
H-65A 
H-66A 
H-67 

H-67A 
H - 6 6 

Item 
Number 

hde 
hdder 
hde 

hdder 
hdder 
h d e 

hdder 
hda 

hdder 
h d e 

hdder 
h d e 

hdder 
hda 

hdder 
hdder 
h d e 

hdder 
h d e 

hdder 
hdder 
hdder 
h d e 

hdder 
hde 

No. 
9713 
9723 
9733 
9743 
976S 
9773 
9603 
9653 
9663 
9673 
9883 
9893 
9903 
9913 
9923 
9943 
995S 

10003 
10033 
10043 
10063 
10O8S 
10093 
1010S 
10113 

Alpha 
dIs/mIn 

Beta 
222.7 X 

67.9 X 
1,002.4 X 

57.2 X 
54.8 X 
63.2 X 

339.3 X 
53.6 X 

796.9 X 
196.9 X 
102.4 X 
108.4 X 
319.1 X 

51.3 X 
283.4 X 
1268 X 

50.1 X 
237.0 X 

90.5 X 
191.7 X 

67.0 X 
95.3 X 

295.3 X 
164.3 X 
154.8 X 

36.6 
25.2 
70.1 
242 
240 
24.8 
43.3 
23.9 
63.1 
35.1 
262 
266 
422 
23.6 
40.3 
30.2 
23.S 
37.5 
27.2 
34.7 
269 
27,6 
40.9 
32.8 
32.1 

Minimum 
Maximum 

Average 
Standard Deviation 

Count 

13.48 X 
123.68 X 

33.57 X 
26.87 X 

14 

10.61 
31.63 
15.66 

5.69 

41.8 X 22.7 
5.408.4 X 158.3 

4169 X 41.4 
760.7 X 23.0 

101 
LASmaar 
LASmaar 
LA Smear 
LA Smear 
LASmaar 
LASmaar 
LASmaar 
LASmaar 
LA Smear 
LASmaar 
LASmaar 
LASmaar 
LASmaar 
LASmaar 
LASmaar 
LASmaar 
LASmaar 
LA Smear 
LA Smear 

Dock 
Dock 
Dock 

Fan Loft 
Fan Loft 
Fan Loft 
Fan Loft 
Fan Loft 
Fan Loft 
Fan Loft 
Fan Loft 
Fan Loft 
Fan Loft 
Fan Loft 
Fan Loft 
Fan Loft 
Fan Loft 
Fan Loft 
Fan Loft 

Roor 
ROOT 

Roor 
Air exhaust 7 - 1 
Air exhaust 9A 

Air exhaust 1 0 - 2 
Ductwork Interior 
Ductwork Interior 
Ductwork interior 
Ductwork interior 
Ductwork Interior 
Ductwork interior 
Ductwork Interior 
Ductwork Interior 
Ductwork interior 
Ductwork interior 
Ductwork interior 
Ductwork interior 

Roor 

4.8 
Crane contrd 

31.21 

Cave4B 
Cava 4A 

Cave4B-1 
Cave 4 B - 2 
Cave4A-1 
Cave 4 A - 2 

Cave 2. 2 5 - 1 
Cave 2. 2 5 - 2 
Cava 1 .24 -1 
Cava 1 .24 -2 
Cell ABC. 6 - 2 
Cell ABC. 6 - 1 

D109-1 
D109-2 

6.48 

HEPA unit 
HEPA filer bank 
HEPA titer bank 

Up stream 
Up stream 
Up stream 
Up stream 
Up stream 
Up stream 
Up stream 
Up stream 
Up stream 
Up stream 
Up stream 
Up stream 
Corridor A 

4713 
4723 
4743 
5073 
5053 
504S 
4793 
4813 
4633 
4655 
4673 
4693 
4913 
4933 
497S 
4993 
5113 
5133 
515S 

15.71 X 

2625 X 
19.92 X 

1.868.67 X 
932.42 X 

11.55 

15.28 
12.92 

12298 
86.43 

64.8 
402.9 

50.5 
49.8 
75.9 
62.8 

634.3 
349.8 

1.234.3 
488.7 
145.8 
6165 
175.6 
100.6 
708.9 
539.9 

10.901.8 
4,175.6 

79.5 

X 
X 
4 . 

+ 
± 
X 
4 . 

^ 
X 
X 

... + 
•t 

X 

X 

25.1 
466 
23.8 
23.4 
25.8 
246 
567 
43.8 
77.2 
50.6 
31.5 
519 
33.6 
26.1 
S9 7 
52.9 

224.0 
139.4 
261 

LASmeor 
LA Smeor 
LASmeor 
LA Smear 
LA Smear 
LA Smear 
LA Smear 
LASmeor 
LA Smear 
LA Smear 
LA Smear 
LA Smear 

North Corridor 
North Corridor 
North Corridor 
North Corridor 
North Corridor 
North Corridor 
North Corridor 
North Corridor 
North Corridor 
North Corridor 
North Corridor 
North Corridor 

By cave 2 
Cave 2 
Cave 2 
Cave 2 
Cave 2 
Cove 2 
Cave 2 
Cove 2 
Cove 4 

Cove 4 A 
Cove 4A 
Cove 4A 

Minimum 
Maximum 

Average 
Standard Deviation 

Count 

15.71 X 11.55 
1.886.67 X 122.98 

576.99 X 49.63 
744.76 X 4628 

5 

49.6 X 23.4 
10.901.8 X 2240 

1,092.6 X 55.0 
2.483.6 X 47.9 

19 
0,35 
4.22 
4.4 

Left door 
Above left door 

10.15 
Right door top 

Right door 
North grey wall 

Left door 
Right door 

Under left and 

Hot spot door 546S 
5293 
S74S 
57SS 

5763 
Hot spot 577S 

5763 
5793 

sliding door 5363 
53es 
539S 

right door S40S 

15.67 X 11.55 
24.00 X 14.15 
17.63 X 12.25 
15.54 X 11.55 

66.725.6 
2,643.3 

240.2 
1.264.3 

895.0 
3.727.1 
2.250.9 
2.956.9 
2.1146 

10.425.5 
5,480.2 

356.6 

X 552.7 
X 111.5 
X 37.7 
X 78.7 
X 66.4 
X 131.8 
X 103.0 
X 117.7 
X 100.0 
X 2191 
X 1594 
X 44.4 
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Tvoa 
LASmaar 
LASmaar 
LASmaar 
LASmaar 
LASmaar 
LASmaar 
LASmaar 
LASmaar 
LASmaar 
LASmaar 
LASmaar 
LASmaar 
LASmaar 
LASmaar 
LASmaar 
LASmaar 
LASmaar 
LASmaar 
LASmaar 
LASmaar 
LASmaar 
LASmaar 
LASmaar 
LASmaar 
LASmaar 
LASmaar 
LASmaar 
LASmaar 
LASmaar 
LASmaar 
LA Smear 
LASmaar 
LA Smear 

Room 
North Corridor 
North Corridor 
North Corridor 
North Corridor 
North Corridor 
North Corridor 
North Corridor 
North Corridor 
North CorrkJor 
North Corridor 
North Corridor 
North Corridor 
North Corridor 
North Corridor 
North Corridor 
North Corrklor 
North Corridor 
North Corridor 
North Corridor 
North Corridor 
North Corridor 
North Corridor 
North Corridor 
North Corridor 
North Corridor 
North Corridor 
North Corridor 
North Corridor 
North Corridor 
North Corridor 
North Corridor 
North Corridor 
North Corridor 

Elevated Smear Sample Data from Buildinq 301 Hot Cells 

Location 
Cava4A 
Cave 4A 
Cave 4A 

Cave 4A floor 
Cava 4A N. wall 

Cava4B 
Cava4B 
Cave4B 
Cave 4B 
Cave4B 
Cave4B 

Cava 4B floor 
Cava 4B floor 

Cava 4B N. wall 
Cave 4B W wall 

Door topa 
North Wall 
North Wall 
North Wdl 
North Wall 
North Wdl 
North Wall 
North Wall 
North Wdl 
North Wall 
North Wall 
South Wall 
South Wdl 
South Wall 
South Wall 
Wast Wall 
West Wall 
West Wall 

Coordinate 
XY.Z 
15.30 

Wheel left 
Wheal right 

6.5,15.7 
4,15 

Lett door 
Right door 

15,15 
Under left and 

Whad left 
Wheal tight 

4,6,10 
6.5.8 
4,23 

4,25 side 
8,50 
4,3 

15,15 
6.5,38 
5,47.5 

5.5.52 2 feet E. 
3,74.5 Right of 
4.5,62.5 East 

5.68.5 East door 
4,8 
4,3 

4.5,15 
4,39 

3,54 between 
5.5.66 

5.5 
4,6 

3.5.13 

Item 
Number 
I -beam 

sliding door 

I -beam 
right door 

awitch box 
opening door 

middle door pnl 
of mid door pani 

book case 
door panel side 

pand end 
Cdl 4b 
Cell 4b 

Cell 1 E. door 
Cdl 2 handle 
C d l a 2 & 4 A 
Cdl 4 door 

Cell4B 

No. 
5413 
5423 
5433 
6543 
648S 
5303 
5313 
5343 
5373 
S44S 
5453 
6523 
6533 
6493 
6S0S 
5723 
5333 
S353 
561S 
5623 
5633 
5653 
5663 
5673 
5683 
569S 
5573 
5583 
5593 
5603 
5323 
5463 
5733 

dls/mln 
Aloha 

13.58 X 

15.54 X 

22.00 X 
17.63 X 

23.88 X 

10.81 

11.55 

1655 
12.25 

14.15 

Beta 
875.5 X 

1,7961 X 
611,2 X 
140.2 X 

1.777.1 X 
1,060.0 X 

627.9 X 
379.0 X 
173.1 X 
781.4 X 
325.5 X 

84.3 X 
155.7 X 
896.2 X 

29,3263 X 
665.2 X 

9,336.2 X 
5469 X 

2,169.7 X 
10,605.4 X 
5,8569 X 

70,8 X 
4,693.5 X 

716.1 X 
1,068.8 X 
8,549.6 X 

320.8 X 
1,400.6 X 

6760 X 
1.260.4 X 
3,113.6 X 
2,241,1 X 
5.024.8 X 

65.9 
92.5 
55.9 
31.0 
91.9 
72.0 
64.2 
45.5 
33.5 
62.5 
42.7 
26.6 
32.1 
6 6 5 

366.7 
58.0 

207.4 
53.2 

101.2 
221.0 
164.7 

25.5 
147.6 

60.0 
72.2 

1965 
42.4 
62.1 
5 6 5 
78.6 

120.7 
102.8 
152.6 

Minimum 
Maximum 

Average 
Standard Deviation 

Count 

13.58 X 
36.58 X 
20.23 X 

6.48 X 
10 

10.81 
17.33 
12.91 

1.64 

70.6 X 25.5 
66,725.6 X 552.7 

4,370.1 X 107.1 
10,567.2 X 94.0 

45 
LA Smear Retention Tank 
LA Smaar Retention Tank 
LA Smaar Service Roor 
LA Smear Underground Pit 
LA Smear Underground Pit 
LA Smear Underground Pit 
LA Smear Wast Corridor 
LA Smaar West Corridor 
LA Smear West Corridor 

T a n k # l 
Tank # 2 
D-031 

# 1 
# 2 
# 3 

Duct # 2 
East Wdl 

North Wdl 

and piping 
and piping 

8,25 pipe 
see map 
see map 
see map 

Over door 
5,24 
4,2 

5603 
5613 

asbestos 6073 
689S 
6903 
6913 
5203 
5493 
5513 

181.6 X 
223.2 X 
189.9 X 
105.7 X 

13.58 X 10.81 2,522.4 x 
75.9 X 
61.3 X 

182.8 X 
256.6 X 

33.9 
36.6 
34.5 
26.3 

106.9 
25.6 
24.5 
34.1 
38.7 

Minimum 
Maximum 

Average 
Standard Deviation 

Count 

13.58 X 10.81 
13.56 X 10.61 
13.58 X 10.81 

0.00 X 0.00 
1 

61.3 : 
2,522.4 : 

422.1 : 
745.2 : 

9 

24.5 
1069 

40.6 
24.6 

Summary ol Building 301 Hot Cells Elevated Smear Samples 
Minimum 
Maximum 

Average 
Standard Deviation 

Count 

13.19 X 10.61 
1,868.67 X 122.98 

119.74 X 22.65 
286.03 X 21.30 

66 

41.8 X 22.6 
116.977.4 X 737.9 

1.950.8 X 64.7 
7,756.0 X 71.1 

428 

% contaminated 11.3 55.2 
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Type 

Smear Sample Data from Buildinq 301 Hot Cells Counted on the Tennelec 
' _ _ .1! . - ^ " ^ ^ ^ I t e m rfi«/mln 

Location 

Coordinate 
X.Y.Z Number No. 

LASmeor 
LASmaar 
I A Smear 
LASmaar 
LASmaar 
LASmeor 
LASmaar 
LASmaar 
LASmeor 
LA Smear 

Dock 
Dock 
Dock 
Dock 
Dock 
Dock 
Dock 
Dock 
Dock 
Dock 

Roor 
Roor 
Roor 
Roor 
Roor 
Floor 
Roor 
Roor 

Man hda 
Man hda 

4.8 
Crane contrd 
Bectric box 

31.21 
30.4.3 
13.0 
10.21 

13.20.5 
Bottom 
Sides 

4713 
4723 
4733 
4743 
4753 
476S 
4773 
4783 

10133 
10143 

Alpha 
dis/min 

- 1 . 1 3 X 
3.04 X 
0.96 X 
3.04 X 

- 1 . 1 3 X 
0.06 X 

- 1 . 1 3 * 
5.13 X 

- 0 . 7 5 X 
1.33 X 

4.09 
5.78 
4.09 
5.78 
4.09 
4.09 
4.09 
7.06 
4.09 
4.09 

Beta 
64.6 X 

402.9 X 
2.9 X 

50.5 X 
2 6 7 X 
2.9 X 

13.6 X 
19.5 X 
4.8 X 
7.2 X 

Minimum 
Maximum 

Average 
Standard Deviation 

Count 

-1 .13 X 
5.13 X 
0.76 X 
1.99 X 

17 

4.09 
7.08 
4.67 
0.93 

- 1 6 0 X 
402.9 X 

41.3 X 
02.3 X 

17 

25.1 
46.6 
166 
23.8 
21.3 
166 
19.9 
20.6 
166 
18.9 
163 
46.6 
21.9 

65 

LASmaar 
LASmaar 
LASmaar 
LASmaar 
LASmaar 
LA Smear 
LASmaar 
LASmaar 
LASmaar 
LASmaar 
LA Smear 
LASmaar 
LASmaar 
LASmaar 
LA Smear 
LASmaar 
LA Smear 
LA Smear 
LA Smeru 
LA Smear 
LASmerv 
LA Smear 
LA Smear 
LA Smear 
LASmaar 
LASmaar 
LA Smear 
LA Smear 
LASmaar 
LASmaar 
LASmaar 
LA Smear 
LA Smear 
LASmaar 
LASmaar 
LASmaar 
LASmaar 
LA Smear 
LA Smear 
LA Smear 

Fan Loft 
Fan Loft 
Fan Loft 
Fan Loft 
Fan Loft 
Fan Loft 
Fan Loft 
Fan Loft 
Fan Loft 
Fan Loft 
Fan Loft 
Fan Loft 
Fan Loft 
Fan Loft 
Fan Loft 
Fan Loft 
Fan Loft 
Fan Loft 
Fan Loft 
Fan Loft 
Fan Loft 
Fan Loft 
Fan Loft 
Fan Loft 
Fan Loft 
Fan Loft 
Fan Loft 
Fan Loft 
Fan Loft 
Fan Loft 
Fan Loft 
Fan Loft 
Fan Loft 
Fan Loft 
Fan Loft 
Fan Loft 
Fan Loft 
Fan Loft 
Fan Loft 
Fan Loft 

Air exhaust 7 - 1 
Air exfwust 7 - 2 
/Ur exhaust 7 - 3 
/Ur exhaust 7 - 4 

/\Ir exhaust 6 
Air exhaust 9A 

Air exhaust 1 0 - 2 
Air exhaust 12 

Air exhaust 1 9 - 1 
Air exhaust 2 4 - 1 
Air exhaust 2 5 - 1 
Ductwork Interior 
Ductwork Interior 
Ductwork interior 
Ductwork interior 
Ductwork Interior 
Ductwork interior 
Ductwork Interior 
Ductwork Interior 
Ductwork Interior 
Ductwork Interior 
Ductwork Interior 
Ductwork Interior 
Ductwork Interior 
Ductwork interior 
Ductwork interior 
Ductwork Interior 
Ductwork Interior 
Ductwork interior 
Ductwork interior 
Ductwork interior 
Ductwork Interior 
Ductwork interior 
Ductwork interior 
Ductwork interior 
Ductwork interior 

Row 
Roor 
Floor 
Roor 

Cave 3 
Cave 4B 
Cave4A 
Cave 5 

and 1 9 - 2 
Cave 1 
Cave 2 

Cave 1 . 2 4 - 1 
Cave 1 . 2 4 - 1 
Ceve 1 , 2 4 - 2 
Cave 1 , 2 4 - 2 
Cava 2, 2 5 - 1 
Cave 2, 2 5 - 1 
Cave 2. 2 5 - 2 
Cava 2, 2 5 - 2 

Cave 4 A - 1 
Cava 4 A - 1 
Cave 4 A - 2 
Cave 4 A - 2 
C a v e 4 B - 1 
C a v e 4 B - 1 
Cava 4 B - 2 
Cave 4 B - 2 

Cave 5 
Cave 5 

Cell ABC, 6 - 1 
Cell ABC, 6 - 1 
Cell ABC, 6 - 2 
Cell ABC, 6 - 2 

D109-1 
D109 -2 
D 1 0 9 - 2 

6,48 
6 5 0 
6,90 
7,20 

HEPA unit 
HEPA unit 
HEPA unit 
HEPA unit 

HEPA flter bank 
HEPA flter bank 
HEPA flter bank 
HEPA flter bank 

HEPA flitar 
HEPA flier bank 
HEPA flter bank 

Up stream 
Downstream 

Up stream 
Downstream 

Up stream 
Downstream 

Up stream 
Downstream 

Up stream 
Downstream 

Up stream 
Downstream 

Up stream 
Downstream 

Up stream 
Downstream 

Up stream 
Downstream 

Up stream 
Downstream 

Up stream 
Downstream 
Up stream 
Up stream 

Down stream 
Corridor A 
Corridor B 
Corridor B 

Hallway 

5073 
5063 
5093 
5103 
5063 
5053 
5043 
5013 
5163 
502S 
5033 
4913 
4923 
4933 
494S 
4873 
488S 
4893 
4903 
4833 
4843 
4853 
4663 
4793 
4803 
4813 
4823 
4953 
4963 
499S 
5003 
4973 
4963 
5113 
513S 
514S 
515S 
518S 
517S 
512S 

1,08 X 
1,06 X 
1.06 X 

- 1 . 0 0 X 
1.08 X 
3.17 X 

- 1 . 0 0 X 
- 1 . 0 0 X 
- 1 . 0 0 X 
- 1 . 0 0 X 

1.08 X 
19.92 X 

3.25 X 
3.25 X 
3.25 X 
7.42 X 
3.25 X 

2 6 2 5 X 
- 0 . 9 2 X 

7.36 X 
- 0 . 9 2 X 

3.25 X 
1.17 X 

15.71 X 
1.13 X 
5.29 X 
1.13 X 
1.17 X 
1.17 X 
1.17 X 

- 0 . 9 2 X 
3.25 X 

- 0 . 9 2 X 
166667 X 

932.42 X 
3.25 X 

- 1 . 0 0 X 
1.08 X 
1.06 X 
1.06 X 

4.09 
4.09 
4.09 
4.09 
4.09 
5.76 
4.09 
4.09 
4.09 
4.09 
4 0 9 

12.92 
5.76 
5.78 
5.78 
6 1 7 
5.78 

15.26 
4.09 
8.17 
4.09 
5.78 
4.09 

11.55 
4.09 
7.08 
4.09 
4.09 
4.09 
4.09 
4.09 
5.78 
4.09 

122.98 
86.43 

5.78 
4.09 
4.09 
4.09 
4.09 

49.8 X 
23.6 X 
- 0 . 2 X 

9.3 X 
34.3 X 
75.9 X 
62.6 X 
- 1 . 4 X 
- 1 . 4 X 
12.8 X 
22.4 X 

175.6 X 
- 1 . 6 X 

100.8 X 
4 2 X 

145.8 X 
- 0 . 6 X 

5165 X 
-11 .3 X 

1234.3 X 
26.6 X 

488.7 X 
0.6 X 

634.3 X 
7.0 X 

349.8 X 
- 3 . 8 X 
- 6 5 X 

0.6 X 
539.9 X 

11.3 X 
708.9 X 

0.6 X 
10901.6 X 

4175.6 X 
32.6 X 
79.5 I 

6 9 X 
0.9 X 

- 6 . 2 X 

23.4 
20.7 
17.9 
19.0 
21.8 
25.6 
24.6 
17.7 
17.7 
19.5 
20.6 
33.6 
17.9 
261 
18.6 
31.5 
18.0 
51.9 
166 
77.2 
21.2 
50.6 
18.2 
56.7 
18.6 
43.6 
17.2 
17.2 
18.2 
52.9 
19.5 
597 
18.2 

224.0 
1394 
21.8 
261 
168 
180 
17.1 

LA Smear 
LA Smear 
LA Smear 
LA Smear 
LA Smear 
LA Smear 

North Corridor 
North Corridor 
North Corridor 
North Corridor 
North Corridor 
North Corridor 

By cave 2 
Cave 2 
Cave 2 
Cave 2 
Cave 2 
Cave 2 

Minimum 
Maximum 

Average 
Standard Deviation 

Count 

-1 .00 X 
1.68667 X 

73.42 X 
324.90 X 

40 

4.09 
122.96 

10.43 
22.15 

11.3 X 
10.901.8 X 

510.1 X 
1.798.0 X 

40 

16 
224.0 

35.0 
37.8 

0.35 
4.22 
4.4 

Left door 
Above left door 

10.15 

Hot spot door 

Hot spot 

546S 
5293 
5743 
575S 
576S 
5773 

36.56 X 
0.96 X 
1.06 X 

11.50 X 
7.33 X 
7.33 X 

17.33 
4.09 
4.09 

10.01 
6 1 7 
817 

66725.6 X 
2643.3 X 

240.2 X 
1284.3 X 
6950 X 

3727.1 X 

552.7 
111.5 

37.7 
787 
66.4 

131.B 
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Smear Sample Data from Building 301 Hot Cells Cpunted on the Tennelec 
Item 

Number 
LA Smear 
LASmaar 
LASmaar 
LASmaar 
LASmaar 
LASmaar 
LASmaar 
LASmaar 
LASmaar 
LASmaar 
LASmaar 
LASmaar 
LASmaar 
LASmaar 
LASmaar 
LASmaar 
LASmaar 
LASmaar 
LASmaar 
LA Smear 
LA Smear 
LASmaar 
LASmaar 
LASmaar 
LASmaar 
LASmaar 
LASmaar 
LASmaar 
LASmaar 
LASmaar 
LASmaar 
LASmaar 
LASmaar 
LASmaar 
LASmaar 
LASmaar 
LASmaar 
LASmaar 
LA Smear 
LASmaar 
LA Smear 
LA Smear 
LASmeor 
LA Smear 
LASmaar 
LASmaar 
LASmaar 
LASmaar 
LASmaar 
LASmaar 
LA Smear 
LA Smear 
LA Smear 

North Corridor 
North Corridor 
North Corridor 
North Corridor 
North Corridor 
North Corridor 
North Corridor 
North Corridor 
North Corridor 
North Corrklor 
North Corridor 
North Corridor 
North Corridor 
North Corridor 
North Corridor 
North Corridor 
North Corridor 
North Corrklor 
North Corridor 
North Corridor 
North Corridor 
North Corridor 
North Corridor 
North Corridor 
North Corridor 
North Corridor 
North Corridor 
North Corridor 
North Corridor 
North Corridor 
North Corridor 
North Corridor 
North Corridor 
North Corridor 
North Corridor 
North Corridor 
North Corridor 
North Corridor 
North Corridor 
North Corridor 
North Corridor 
North Corridor 
North Corridor 
North Corridor 
North Corridor 
North Corridor 
North Corridor 
North Corridor 
North Corridor 
North Corridor 
North Corridor 
North Corridor 
North Corridor 

Cava 2 
Cave 2 
Cave 4 

Cava 4A 
Cava 4A 
Cava 4A 
Cava 4A 
Cava 4A 
Cava 4A 

Cave 4A floor 
Cave 4A floor 

Cave 4A N. wdl 
Cave 4B 
Cava 4B 
Cava 4B 
Cava 4B 
Cava4B 
Cave4B 

Cave 4B floor 
Cave 4B floor 

Cave 4B N. wall 
Cave 4B W wdl 

Door topa 
Duet#1 
Duct#1 
Duct#1 
Duct # 2 
Duct # 2 
Duct # 2 
East Wdl 
East Wall 

North Wall 
North Wall 
North Wdl 
North Wdl 
North Wall 
North Wdl 
North Wdl 
North Wall 
North Wall 
North Wdl 
North Wdl 

South end hdl 
South end hdl 

South Wdl 
South Wdl 
South Wdl 
SouUi Wdl 
South Wdl 
West Wdl 
West Wdl 
West Wdl 
West Wall 

Right door lop 
Right door 

North grey wdl 
Left door 

Right door 
Under left and 

15,30 
Whad left 

Wheel right 
4.8.24.3 
6.5.15.7 

4.15 
Left door 

Right door 
15.15 

Under left and 
Whad left 

Wheal right 
4.6.10 
6.5.6 
4.23 

4,25 dda 
8,50 
6,18 
6,23 
6,31 
3,18 
3,23 
6,31 
5.5.4 
4,41 
4,3 

15,15 
65 ,36 
5,47.5 

5.5,52 2 feat E. 
9,67 

3,74.5 Right of 
4.5,62.5 East 

5,88.5 East door 
4.8 
4.3 
3.7 
6.7 

6.5.9 
4.5.15 
4,39 

3,54 between 
5.5.68 

5,5 
4,6 

2,42 
3.5.13 

sliding door 

right door 
I -beam 

concrete 

diding door 

I -beam 
right door 

awitch box 
opening door 

By light 
By cdumn 

Hdl entrance 
By light 

By cdumn 
Hall entrance 

middle door pnl 
of mid door pad 
over bookcase 

book case 
door panel side 

pand end 
Cdl 4b 
Cdl 4b 
Duct 2 

Duct 1 port 

Cdl 1 E. door 
Cdl 2 handle 
Cdla 2 & 4A 
Cell 4 door 

Cdl 4B 

Minimuir 
MaximuiTi 

Averaga 

6783 
579S 
5363 
538S 
5393 
5403 
5413 
5423 
5433 
651S 
6543 
6483 
5303 
5313 
5343 
5373 
5443 
5453 
6523 
6533 
6493 
6503 
5723 
5233 
5253 
527S 
5243 
5263 
528S 
5553 
5703 
5338 
5353 
561S 
562S 
5633 
5643 
5653 
5663 
5673 
5663 
5693 
5213 
522S 
5563 
5573 
5583 
5593 
5603 
5323 
5483 
571S 
5733 

Standard Deviation 
Coun 

15.67 X 
24.00 X 
17.63 I 
15.54 X 

7.21 X 
0.96 X 
7.21 X 
S.13 X 
9.29 X 
1.08 X 
1.08 X 

13.58 X 
11.36 X 

5.13 X 
15.54 X 

7.21 X 
7.21 X 
3.04 X 
5.25 X 

11.50 X 
1.06 X 
9.42 X 
3.17 X 
1.17 X 

- 0 . 9 2 X 
- 0 . 9 2 X 

1.17 X 
- 0 . 9 2 X 

3.25 X 
- 0 . 9 2 X 

1.06 X 
0.96 X 

11.38 X 
3.25 X 

22.00 X 
17.63 X 

1.17 X 
1.17 X 
9.50 X 
3.25 X 
1.08 X 
5.25 X 
1.17 X 
1.17 X 
3.25 X 
1.17 X 
9.50 X 
3.25 X 
3.25 X 

23.66 X 
5.33 X 

- 1 . 0 0 X 
5.25 X 

- 1 . 0 0 X 
36.56 X 

6.76 X 
7.45 X 

59 

11.55 
14.15 
12.25 
11.55 

6 1 7 
4.09 
8.17 
7.08 
9.14 
4.09 
4.09 

10.61 
10.01 
7.08 

11.55 
8.17 
8.17 
S.78 
7.08 

10.01 
4.09 
9.13 
5.78 
4.09 
4.09 
4.09 
4.09 
4.09 
5.78 
4.09 
4.09 
4.09 

10.01 
5.78 

13.55 
12.25 

4.09 
4.09 
9.13 
5.78 
4.09 
7.08 
4.09 
4.09 
5.76 
4.09 
9.13 
5.78 
5.78 

14.15 
7.08 
4.09 
7.08 
4.09 

17.33 
7.28 
3.27 

2250.9 X 
2956.9 X 
2114.8 X 

10425.5 X 
5460.2 X 

356.8 X 
875.5 X 

1796.1 X 
611.2 X 

41.4 X 
140.2 X 

1777.1 X 
1060.0 X 
827.9 X 
379.0 X 
173.1 X 
781.4 X 
325.5 X 

84.3 X 
155.7 X 
896.2 X 

29326.3 X 
665.2 X 

4.2 X 
17.3 X 
6 6 X 

22.0 X 
- 0 . 6 X 
26.8 X 
32.8 X 
31.9 X 

93362 X 
546.9 X 

2169.7 X 
10605.4 X 
5858.9 X 

19.7 X 
70.8 X 

4693.5 X 
7161 X 

1066.6 X 
6549.6 X 

10.1 X 
16.1 X 
14.9 X 

320.8 X 
1400.6 X 
678.0 X 

1260.4 X 
3113.6 X 
2241.1 X 

14.0 X 
5024.8 X 

- 0 . 6 X 
66,725.6 X 

3,337.5 X 
9,412.6 X 

59 

103.0 
117.7 
100.0 
219.1 
159.4 
44.4 
65.9 
92.5 
55.9 
22.6 
31.0 
91.9 
72.0 
64.2 
45.5 
33.5 
62.5 
42.7 
2 6 6 
32.1 
66.5 

3667 
58.0 
18.6 
20.2 
169 
20.7 
18.0 
21.2 
21.8 
21.6 

207.4 
5 6 2 

101.2 
221.0 
164.7 

20.4 
25.5 

147.6 
60.0 
72.2 

1965 
19.3 
20.0 
19.9 
42.4 
82.1 
58.5 
78.6 

120.7 
102.6 

19.6 
152.6 

16.0 
552.7 

6 6 5 
90.1 

Alpha 
dis/min 

LA Smear 
LA Smear 
LASmaar 
LA Smear 

Retention Tank 
Retention Tank 
Retention Tank 
Retention Tank 

Pump 
Sump 

Tank #1 
Tank # 2 

W - r e t l - 1 
Incomer unit 9 

and piping 
and piping 

5623 
5833 
5803 
5813 

- 1 . 0 6 X 
1.02 X 
1.02 X 
3.10 X 

4.09 
4.09 
4.09 
5.78 

- 0 . 6 X 17.9 
- 6 5 X 17.1 

181.6 X 33.9 
223.2 X 36.6 

Minimum 
Maximum 

Average 
Standard Deviation 

- 1 . 0 6 X 
3.10 X 
1.02 X 
1.47 X 

4.09 
5.78 
4.52 
0.73 

- 6 5 X 17.1 
223.2 X 36.6 

99.4 X 2 6 4 
104.0 X 9.0 
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Smear Sample Data from Buildinq 301 Hot Cells Counted on the Tennelec 
Coordinate 

X.Y.2 
Item 

Number 
Count 

Alpha 

LASmaar 
LA Smear 
LASmaar 
LASmaar 
LASmaar 
LASmaar 
LASmaar 
LA Smear 
LASmaar 
LASmaar 
LASmaar 
LA Smear 
LASmaar 
LASmaar 

Roof 

Roof 
Roof 
Roof 
Roof 
Roof 
Roof 
Roof 
Roof 
Roof 
Roof 
Roof 
Roof 
Roof 
Roof 
Roof 
Roof 

Lower 
Lower 
Lower 
Lower 
Lower 
Lower 
Upper 
Upper 
Upper 
Upper 
Upper 
Upper 
Upper 
Upper 
Upper 
Upper 
Upper 
Upper 
Upper 
Upper 

10.30 
0.29 
3.37 
10,3 
0,16 

55,25 
49,40 
86,40 
77,25 
49,25 
21,20 
42,10 
35,50 
30,36 
5636 
5637 
12,0 
45,0 
75,0 
12,40 

A/Cfans 
3 capa 

Hot spot 
Vent 

Tall white stack 
Green vent 
white vents 

Venta-tdl ones 
2 vents,broken 

5853 
592S 
5933 
6013 
6023 
603S 
5663 
5873 
5683 
589S 
590S 
5913 
5943 
5953 
5963 
5973 
5963 
599S 
6003 
5843 

- 1 . 0 0 
1.08 

X 
X 

1.08 X 
1.08 

- 1 . 0 0 
- 1 . 0 0 

3.17 
1.08 

- 1 . 0 0 
- 1 . 0 0 

7.33 
5.25 
3.17 

- 1 . 0 0 
- 1 . 0 0 

1.08 
3.17 
1.08 
5.25 

- 1 . 0 0 

X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 

4.09 
4.09 
4.09 
4.09 
4.09 
4.09 
S.78 
4.09 
4.09 
4.09 
6 1 7 
7.08 
5.78 
4.09 
4.09 
4.09 
5.78 
4.09 
7.08 
4.09 

164 
6 1 
2.1 
2.1 

- 7 . 4 
4.5 
6 9 

14.0 
6 9 

16.4 
6 9 

-12 .2 
21.2 
26.3 

6 9 
164 

X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 

- 2 . 6 X 
10.5 
6.9 

162 

X 
X 
X 

19.9 
169 
162 
162 
169 
165 
18.8 
19.6 
166 
19.9 
166 
163 
20.4 
21.2 
18.6 
19.9 
17.6 
192 
168 
19.7 

Minimum 
Maximum 

Average 
Standard Deviation 

Count 

- 1 . 0 0 X 
7.33 X 
1.29 X 
2.46 X 

20 

4.09 
6.17 
4.85 
1.26 

-12.2 X 16.3 
263 X 21.2 

6 4 X 18.9 
9.3 X 1.1 
20 

LA Smear 
LA Smear 
LA Smear 
LA Smear 
LA Smear 
LA Smear 
LASmaar 
LASmaar 
LA Smear 
LA Smear 
LA Smear 
LA Smear 
LA Smear 
t.A Smear 
LASmaar 
LA Smear 
LA Smear 
LA Smear 
LA Smear 
LA Smear 
LA Smear 
LASmaar 
LA Smear 
LASmaar 
LASmaar 
LA Smear 

Service Boor 
Service Roor 
Service Roor 
Service Roor 
Service Roor 
Service Roor 
Service Roor 
Sen/Ice Roor 
Service Roor 
Service Roor 
Service Roor 
Service Roor 
Service Roor 
Service Roor 
Service Roor 
Service Roor 
Service Roor 
Service Roor 
Service Roor 
Service Roor 
Service Roor 
Service Roor 
Servrce Roor 
Service Roor 
Service Roor 
Service Roor 

D-031 
D-031 
D-031 
D-031 
D-031 
D-031 
D-031 

D-031 S.wdl 
East Wdl 
East Wdl 
East Wdl 
East Wdl 
East Wdl 

Roor 
Roor 
Roor 
Roor 
Roor 
Roor 
Roor 
Roor 

Middle floor 
On pipe 

Plate metd 
West Wall 
Wert Wdl 

Roor 
North wdl 
South wdl 

8.25 
West wdl 
Sink drdn 

E.wdl 
0.18 
0.16 
0.44 
0.19 
12.51 
9.51 
0.44 
0.25 
0.26 
0,17 
0,7 

0,16 
0,2 

16,13 
0.2 

9,10 
9.4.2 
6.44 

46.13 

pipe asbestos 

Hot spot 

Peded pdnt 
Pipes 

Middle 

By compressor 
MalnL rm drdn 
Mdnt rm 3 wdl 
Mdnt rm compr 

By drdn 

to mdnt shop 

Black drdn 
Randcm 

6043 
6053 
6063 
6073 
6063 
6093 
6143 
610S 
6113 
6123 
613S 
617S 
6163 
6153 
6213 
6223 
6253 
6263 
6273 
626S 
629S 
6233 
6203 
624S 
6163 
6193 

1.02 
5.19 
1.02 
1.02 

- 1 . 0 6 
- 1 . 0 6 

3.10 
- 1 . 0 6 
- 1 . 0 6 
- 1 . 0 6 

1.02 
1.06 

- 1 . 0 0 
-1 .06 

5.25 
- 1 . 0 0 
-0 .92 
-0 .92 
- 0 . 9 2 

1.17 
1.17 

- 1 . 0 0 
11.50 

1.08 
3.10 

- 1 . 0 0 

X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
• 

.*. + 
+ 
. t . 

+ 

+ 
t-
+ 
i-

.,. 
t-
X 

4.09 
7.08 
4.09 
4.09 
4.09 
4.09 
5.78 
4.09 
4.09 
4.09 
4.09 
4.09 
4.09 
4.09 
7.08 
4.09 
4.09 
4.09 
4.09 
4.09 
4.09 
4 0 9 

10.01 
4.09 
5.78 
4.09 

23.2 X 
12.5 X 
3.0 X 

1699 X 
-4 .2 X 

-17 .3 X 
- 1 6 4 X 

- 1 . 8 X 
- 1 . 8 X 

1.8 X 
- 6 9 X 
-0 .2 X 

6 7 X 
- 7 . 7 X 

6 1 X 
-0 .2 X 
-6 .5 • 
- 6 9 X 
-1 .8 X 
- 3 . 0 X 

6 6 X 
365 * 
18.8 X 

- 3 . 8 * 
- 0 . 6 * 
- 0 .2 X 

20.7 
195 
18.3 
34.5 
17.4 
15.6 
15.4 
17.7 
17.7 
162 
1E.S 
17.9 
18.6 
16.9 
18.9 
17.9 
17.2 
16.9 
17.9 
17.7 
16.9 
??0 
20.2 
17.4 
17.9 
17.9 

LA Smear 
LA Smear 
LA Smear 
LA Smeor 
LA Smear 
LA Smeor 
LA Smear 
LA Smear 
LA Smear 

Stairwell 2 
Stoirwell 2 
Stairwell 2 
Stairwell 2 
Stairwell 2 
Stairwell 2 
Stairwell 2 
Stairwell 2 
Stairwell 2 

Basement 
Level 1 
Level 2 
Level 3 
Level 4 
Level 5 
Level 6 
Level 6 
Level? 

Minimum 
Maximum 

Average 
Standard Deviation 

Count 

- 1 .06 X 
11.50 X 

0.91 X 
2.62 X 

26 

4.09 
10.01 

4.68 
1.38 

-18.4 X 
189.9 X 

6 4 X 
360 I 

26 

15.4 
34.5 
167 
35 

Hot spot 

634S 
6303 
6323 
633S 
635S 
6363 
631S 
637S 
6383 

- 1 . 0 0 X 
- 0 . 9 2 X 
- 1 . 0 0 X 
-1 .00 X 
- 1 . 0 0 X 
- 1 . 0 0 X 
-0 .92 X 
- 1 . 0 0 X 
- 1 . 0 0 -

4.09 
4.09 
4.09 
4.09 
4.09 
4.09 
4.09 
4.09 
4.09 

15.2 : 
6 0 -

-2.6 : 
22.4 : 

4.5 : 
4.5 : 

- 3 .0 : 
10.5 ; 
4.5 : 

197 
165 
17.6 
20.S 
165 
1B.5 
17.7 
13.2 
165 
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Background Data from Tennelec for 301 Hot Cells 
Clock Real Time 

THU 
MON 
TUE 
WED 
THU 
SAT 
TUE 
SAT 
SAT 

Day Time 
10/30/97 
11/03/97 
11/04/97 
11/05/97 
11/06/97 
11/08/97 
11/11/97 
11/15/97 
11/22/97 

21:31:53 
12:50:06 
13:06:53 
19:58:38 
16:56:07 
11:45:18 
15:03:59 
11:21:34 
11:31:36 

Count 
Time (min) 

200 
200 
200 
200 
200 
200 
200 
200 
200 

counts/min 
alpha 

0.255 ± 0.036 
0.270 1 0.037 
0.205 i 0.032 
0.335 ± 0.041 
0.240 ± 0.035 
0.230 1 0.034 
0.220 ± 0.033 
0.240 ± 0.035 
0.270 i 0.037 

beta 
29.25 ± 
30.30 i 
29.28 ± 
28.45 + 
28.65 i 
28.58 ± 
29.75 ± 
29.11 ± 
29.46 ± 

0.38 
0.39 
0.38 
0.38 
0.38 
0.38 
0.39 
0.38 
0.38 

Minimum 
Maximum 
Average 

1 Deviation 
Count 

0.205 ± 
0.335 ± 
0.252 ± 
0.036 ± 

9 

0.032 
0.041 
0.035 
0.002 

28.45 i 
30.30 ± 
29.20 ± 
0.56 ± 

9 

0.38 
0.39 
0.38 
0.00 
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THU 
THU 
MON 
MON 
WED 
W/ED 
SAT 
SAT 
TUE 
TUE 
SAT 
SAT 
SAT 
SAT 

RrMi r r i . Ra ta f r n m T e n n e l s c f o r 3 0 1 H o t C e l l s 

Day Time 
10/30/97 
10/30/97 
11/03/97 
11/03/97 
11/05/97 
11/05/97 
11/08/97 
11/08/97 
11/11/97 
11/11/97 
11/15/97 
11/15/97 
11/22/97 
11/22/97 

21:34:05 
21:36:15 
18:33:52 
18:36:02 
20:00:49 
20:02:59 
11:47:30 
11:49:39 
18:43:21 
18:45:31 
11:23:45 
11:25:55 
11:33:47 
11:35:57 

Minimum 
Maximum 
Average 

Standard Deviation 
Count 

counts/min 
alpha 

15,600 + 
3 ± 

16,196 ± 
14 ± 

15,844 ± 
3 ± 

16,054 ± 
4 ± 

16,142 ± 
12 ± 

16,080 + 
14 ± 

16,076 ± 
9 ± 

3 ± 
16,196 ± 
8,003 ± 
7,996 ± 

14 

88 
1 

90 
3 

89 
1 

90 
1 

90 
2 

90 
3 

90 
2 

1 
90 
46 
44 

beta 
7,760 ± 

44,042 ± 
7,358 ± 

44,090 ± 
7,525 + 

43,898 ± 
7,377 ± 

44,227 ± 
7,289 ± 

44,366 ± 
7,397 ± 

44,247 ± 
7,518 ± 

43,765 ± 

7,289 ± 
44,366 ± 
25,775 ± 
18,316 ± 

14 

62 
148 
61 

148 
61 

148 
61 

149 
60 

149 
61 

149 
61 

148 

60 
149 
105 
44 

efficiency 
alpha 

0.281 

0.291 

0.285 

0.289 

0.290 

0.289 

0.289 

0.281 
0.291 
0.288 
0.003 

7 

beta 

0.457 

0.458 

0.456 

0.459 

0.461 

0.459 

0.454 

0.454 
0.461 
0.458 
0.002 

• 7 

% cross talk 
ato B 

33.2 

31.2 

32.2 

31.5 

31.1 

31.5 

31.9 

31.1 
33.2 
31.8 
0.7 

7 

Btoa 

0.0068 

0.0317 

0.0068 

0.0090 

0.0259 

0.0305 

0.0194 

0.0068 
0.0317 
0.0186 
0.0103 

7 
The alpha source is Am-241 
The beta source is Sr-90/Y-90 
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APPENDIX C: 

SURFACE ACTIVITY SURVEY MAPS 
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This appendix contains comprehensive data from the surveys of total surface activity of all 
surfaces except for the floors. Included are: 

• Maps of walls and other vertical surfaces indicating the major concentrations 
of total alpha and beta/gamma surface radioactivity. 

• A listing of exposure and surface activity data taken in the storage tubes in 
Room D-109. 

It is important to note that virtually all the surface contamination observed is contained beneath 
layers of paint, and may be absorbed to some extent into the surface. Low-energy beta emitters, such 
as Cs-137, will be subject to siuface self-absorption and attenuation by the paint, with the resuhs that 
hand-held instruments with proportional counters (NE Electra) will demonstrate an effectively 
reduced efficiency to such nuclides. While the floors appear to be contaminated predominantly with 
Cs-137, other nuclides may be present on the walls and cave surfaces. Thus, the activity values 
shown on these maps may need to be increased by a factor of as much as 2-10 for estimates of 
activity contained in the surface layers of walls. 
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APPENDIX C 

Total Surface Activity Survey Maps 

Figure E3ge 

C-1 Room C-102-East, North Wall, Total Surface Activity C-5 
C-2 Room C-102-East, South Wall, Total Surface Activity C-6 
C-3 Room C-102-East, East Wall, Total Surface Activity C-7 
C-4 Room C-102-East, West Wall, Total Surface Activity C-8 
C-5 Room C-102-West, North Wall, Total Surface Activity C-9 
C-6 Room C-102-West, South Wall, Total Surface Activity C-10 
C-7 Room C-102-West, Upper Levels, Total Surface Activity C-11 
C-8 Room C-102, Cave 5, hiterior Walls, Total Surface Activity C-12 
C-9 Room C-102, Cave 5, Exterior Walls, Total Surface Activity C-13 
C-10 Storeroom off C-102, Total Surface Activity C-14 
C-11 Room D-109, North Wall, Total Surface Activity C-15 
C-12 Room D-109, South Wall, Total Surface Activity C-16 
C-13 Room D-109, East Wall, Total Surface Activity C-17 
C-14 Room D-109, West Wall, Total Surface Activity C-18 
C-15 Room D-109, Storage Holes, Total Surface Activity C-19 
C-16 Room D-101, North Wall, Total Surface Activity C-20 
C-17 Room D-101, South Wall, Total Surface Activity C-21 
C-18 Room D-101, East Wall, Total Surface Activity C-22 
C-19 Room D-101, West Wall, Total Surface Activity C-23 
C-20 Room D-101, Divider Wall, East Side, Total Surface Activity C-24 
C-21 Room D-101, Divider Wall, West Side, Total Surface Activity C-25 
C-22 West Corridor (Corridor No. 2), Total Surface Activity C-26 
C-23 North Corridor, North Wall Opposite Caves 1 & 2, Total Surface Activity C-27 
C-24 North Corridor, North Wall Opposite Caves 4A & 4B, Total Surface Activity C-28 
C-25 North Corridor, Cave 1 Exterior Doors, Total Surface Activity C-29 
C-26 North Corridor, Cave 2 Exterior Doors, Total Surface Activity C-30 
C-27 North Corridor, Caves 4A & 4B Exterior Doors, Total Surface Activity C-31 
C-28 Cave 1, North Interior Wall, Total Surface Activity C-32 
C-29 Cave 1, South hiterior Wall, Total Surface Activity C-33 
C-30 Cave 1, East Interior Wall, Total Surface Activity C-34 
C-31 Cave I, West Interior Wall, Total Surface Activity C-35 
C-32 Cave 2, North hiterior Wall, Total Surface Activity C-36 
C-33 Cave 2, South hiterior Wall, Total Surface Activity C-37 
C-34 Cave 2, East hiterior Wall, Total Surface Activity C-38 
C-35 Cave 2, West Interior Wall, Total Surface Activity C-39 
C-36 Cave 4A, North hiterior Wall, Total Surface Activity C-40 
C-37 Cave 4A, South hiterior Wall, Total Surface Activity C-41 
C-38 Cave 4A, East hiterior Wall, Total Surface Activity C-42 
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C-39 Cave 4A, West Interior Wall, Total Surface Activity C-43 
C-40 Cave 4B, North hiterior Wall, Total Surface Activity C-44 
C-41 Cave 4B, South hiterior Wall, Total Surface Activity C-45 
C-42 Cave 4B, East hiterior Wall, Total Surface Activity C-46 
C-43 Cave 4B, West hiterior Wall, Total Surface Activity C-47 
C-44 Cave 3, North hiterior Wall, Total Surface Activity C-48 
C-45 Cave 3, South hiterior Wall, Total Surface Activity C-49 
C-46 Cave 3, East Interior Wall, Total Surface Activity C-50 
C-47 Cave 3, West hiterior Wall, Total Surface Activity C-51 
C-48 Cave 3, Exterior Roof and South Wall, Total Surface Activity C-52 
C-49 Loading Dock, North Wall, Total Surface Activity C-53 
C-50 Loading Dock, East Wall, Total Surface Activity C-54 
C-51 Loading Dock, West Wall, Total Surface Activity C-55 
C-52 Loading Dock, Floor, Total Siuface Activity C-56 
C-53 Access Trench, Total Surface Activity C-57 
C-54 Access Trench, Enlarged View, Total Surface Activity C-58 
C-55 Fan Loft (Floor), Total Surface Area C-59 
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FIGURE C-1 Room C-102-East, North Wall, Total Surface Activity 
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FIGURE C-2 Room C-102-East, South Wall, Total Surface Activity 
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BUILDING 301 C102E EAST WALL 
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FIGURE C-3 Room C-102-East, East Wall, Total Surface Activity 
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FIGURE C-49 Loading Dock, North Wall, Total Surface Activity 
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301 Tube Holes Survey 
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301 Tube Holes Survey 
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ISOCS r/N SITU OBJECT COUNTING SYSTEM] PORTABLE GAMMA 
SPECTROSCOPY INSTRUMENT 

CHICAGO PILE 5 (CP-5) RESEARCH REACTOR 
LARGE-SCALE DEMONSTRATION PROJECT 

SUMMARY 
The objective ofthe Large-Scale Demonstration 
Project (LSDP) is to select and demonstrate 
potentially beneficial technologies at the Argonne 
National Laboratory-East (ANL) Chicago Pile-5 
(CP-5) Research Reactor. The purpose ofthe 
LSDP is to demonstrate that by using innovative 
and improved decontamination and decommission
ing (D&D) technologies, significant benefits can 
be achieved when compared with baseline D&D 
technologies. A major part ofthe D&D effort is the 
characterization ofthe type, extent and level of 
contamination. This report describes a demonstra
tion of Canberra Industries' ISOCS [In Situ Object 
Counting System] instrument for assessing gamma 
emitting contaminants in and/or on various sized 
and shaped objects. 

The ISOCS instrument consists of a germanium 
(HPGe) detector, adjustable shield and collimator, 
equipment cart, portable multi-channel analyzer 
(MCA), laptop computer and special efficiency 
calibration software. The system may be taken into 
the field, used to count and analyze samples, 
identity radionuclides and provide immediate 
results. The more common method of collecting 
samples for laboratory analysis is expensive, time 
consuming, may add to personnel exposures and 
can be unreliable, especially if the distribution of 
the contamination is non-uniform. In situ measure
ments can reduce these problems, be performed at 
lower cost, and produce results nearly instanta
neously. The traditional problem of constructing 
calibration sources for each object to be counted is 
eliminated by use ofthe ISOCS mathematical 
efficiency calibration process, which can be 
performed in the field, if needed. 

In situ measurements were performed at several 
locations within the CP-5 Research Reactor and at 
locations in acceleratorand hot cell facilities. 
Objects which were assayed included contami
nated concrete floors, contaminated concrete walls, 
fuel pool walls, waste storage containers, activated 

accelerator components and miscellaneous acti
vated pieces. Quantitative and qualitative results 
were derived using the ISOCS efficiencies and 
Genie-PC analysis 

TECHNOLOGY DESCRIPTION 
ISOCS is a portable gamma spectroscopy instru
ment designed 
to identify' and 
quantify 
gamma-
emitting 
radionuclides 
in various 
sized and 
shaped objects 
in the field. Figure I. Detector, InSpector, 

.VyCJ. and Portable Computer 

The instrument consists if the following compo
nents: 

• HPGe detector ofthe appropriate type, 
size, and shape for the application. 
A Multi-Attitude Cryostat to allow the 
detector to be pointed in any direction. 
Sets of 25mm and 50mm shields, each 
with various angle collimators, to define 
the field of view ofthe HPGe detertor and 
to reduce interference from other sources. 
A cart to move the equipment, mount the 
detector, and to point it at the object to be 
measured. 

• The Inspector, a portable electronics 
package that includes the High Voltage 
Power Supply, amplifier, Analog-to-
Digital Converter and Multi-Channel 
Analyzer. 
Portable laptop computer for sample 
information input, InSpector control, and 
data acquisition, analysis and storage. 
GeniePC Gamma Spectroscopy software 
for spectral analysis and nuclide identifica
tion. 
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Figure 2. ISOCS Shield and 
Detector 

• ISOCS Efficiency Calibration software to 
allow the user to derive efticiencies for 
objects being counted. 

Initial start-up 
requires about four 
hours for detector 
cool down and 
assembly of the 
cait and detector 
mounting compo
nents. Thereafter, 
the system can be 
moved firom 
location to loca
tion, set up and 
operated within a 
few minutes. 
Efficiencies for the 
objects to be 
assayed may be 
generated prior to, 
or after, field measurements, or while data are 
being collected as described below. Following 
completion of counting, data are analyzed and 
stored. Results may be viewed in the field within 
two minutes of completion of coimting. 

The ISOCS mathematical efficiency calibration 
routine produces a unique calibration for each 
detector, using that detector's specific characteris
tics. The software provides a set of nine generic 
object templates which include boxes, cylinders, 
circular and rectangular stacked planes, pipes, 
spheres, and wells. Each template has many 
parameters that can be used to create variations 
that best represent the object to be counted. The 
process is quick and simple. The user selects the 
appropriate template, detector, and collimator to 
be used. Parameters, such as material composition 
and density, and source distribution, are entered 
and the efficiency vs. energy curve calculated. 
This process may take from one minute for simple 
geometries to 10 minutes for mote complex 
configurations. The curve is stored in the appropri
ate GeniePC file for use when analyzing spectra. 
The ISOCS efficiency software has been validated 
with constructed standards and with MCNP 
calculations. 

DEMONSTRATION PERFORMANCE 
The purpose ofthe project measurements was to 

demonstrate the value ofthe instrument for per
forming high quality in situ gamma spectroscopy. 
The advantages of in .lilii measurements over the 
more traditional combination of gross measure
ments and sampling, followed by laboiatoiy 
analysis (baseline technologies) include: 

Identification of nuclide specific contami
nants. 

• Reduction of large potential errors firom 
non-homogeneous source distributions. 

• Reduction of cost associated w ith sam
pling and laboratory analyses. 

• Elimination of time delays between 
sampling and analysis results. 

• Improved safety by elimination of sam
pling in hazardous conditions. 

• Derivation of total activity and aveiage 
concentrations in difficult to sample 
objects. 

Measurements were made at several locations 
within the CP-5 Research Reactor, at a deactivated 
accelerator facility, and at a hot cell facility where 
D&D is scheduled. In each case, the task was to 
identify the contaminants present and to obtain an 
estimate ofthe level of contamination in, or on, the 
objects using the ISOCS efficiency calibration 
software for quantitative determinations. At CP-5, 
the ISOCS assessment of floor contamination may 
be compared to measurements made with gross 
activity instruments, such as beta detection systems 
(GM tubes or gas proportional counters), or with 
gamma counting using NalfTI) detectors. These 
gross measurements, however, are not reliably 
quantitative, as many uncertainties exist in deter
mining the nuclide and distribution and, therefore, 
the efficiency. Because these areas are difficult and 
imreliable to sample for laboratory measurement, 
no other quantitative comparisons are available. 

Over a period of approximately two work days, a 
total of 28 in situ measurements were completed at 
the three different fecilides. Whenever possible, 
the in situ results are compared to gross surface 
activity measurements. Gross measurements are 
typically made with beta detecting devices which, 
for ease and durability of source preparation, have 
been calibrated with beta emitting nuclides such as 
Sr-90 deposited on smooth metal or plastic sur
faces. These common calibration sources, however, 
rarely represent actual counting geometries. 
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In addition, gross activity meters arc used in a 
scanning mode and require sufficient time over 
relatively small measurcmcnt locations for com
plete detector response. These characteristics 
should be compared to ISOCS measurements 
which are nuclide specific, average readings over 
larger areas, and can account for geometry prob
lems such as absorption and/or attenuation of 
photons. 

Due to the limited time allocated for site measure
ments, the ISOCS system was configured for basic 
in situ measurements. Improvement in the quality 
of results can be obtained by the use of different 
assay strategies for specific conditions. For ex
ample, measurements of activity in the shielded 
cask could be improved by taking readings firom 
different angles and distances. This was not 
possible during the demonstration due to restric
tions placed on movement because of radiological 
conditions. Measurements taken in elevated 
background locations could be better corrected by 
collecting a set of completely shielded acquisitions 
at critical locations for background subtraction. 
Again, not possible during the demonstration due 
to the schedule. For nuclides with multiple energy 
photopeaks, actual depth of contamination can be 
derived from the ratio of peaks (i.e. differential 
peak absorption). Nuclides of this type were not 
present at CP-5. Depth may also be evaluated by 
acquiring several spectra ofthe object from 
different directions. All of these techniques, while 
not employed for this study, are available to refine 
and enhance results. 

RESULTS 
The project results are shown below for each 
measurement location. Included is a description of 
the geometry, nuclide identification, and activity 
result. One sigma counting errors are reported with 
each result. Other errors associated with geom
etries and efficiencies may range firom a few per
cent to values estimated at +/- 50%, depending 
upon how well the selected efficiency geometries 
represent actual configurations. When alternate 
geometries were analyzed, results are reported. 

CP501: Measurement of surface contaminatinn 
in the truck dock area of the CP-5 facility. 
The contamination is on a concrete surface, 
covered with herculite to prevent the spread of any 
loose contamination, extending over an area of 

about five meters by nine meters. Contamination is 
known to be non-uniform with elevated hot spots 
in one quarter ofthe area. This acquisition was 
performed w ith the detector centered in the con
taminated area at a height of one meter with 25mm 
thick shielding and 180 degree collimation. The 
objective of this measurement was to obtain a total 
surface activity and average contamination level 
over the entire contaminated area. Contamination 
levels, as measured with a beta sensitive gas 
proportional counter, ranged from 20.000 to 
320,000 dpm/100cm=. 

CP501: ISOCS Reported Results 

Cs-137 4.9E5dpm/I00cm=-i-/-3% 
Co-60 I.l E3 dpm/I00cm= +/- 4% 

The efficiency used was for a rectangular plane 
with an assumed contamination layer of 0.5cm in 
concrete. Although the actual depth of contamina
tion is not known, this is not a very sensitive 
calibration &ctor. It instead of a depth of 0.5cm, 
the contamination is assumed to be 1.0cm or 
O.Icm, the results only vary by less than 10%. The 
contamination level for Cs-137 for an assumed 
I.Ocm layer is 530,000 dpm/lOOcm-, and fora 
0.1cm layer is 455,000 dpm/lOOcm'. 

CP502: Measurement of surface contamination 
in the truck dock area of the CP-5 facility. 
The contamina
tion is on a 
concrete floor, 
covered with 
herculite to 
prevent the 
spread of any 
loose contami
nation. The 
detector was 
placed in the 
approximate 
center ofthe quadrant containing the highest levels 
of contamination at one meter and collimated with 
the 25mm, 30 degree collimator in an effort to 
focus on the elevated areas. Contaminations levels, 
as measured with a gas proportional counter, 
averaged 300,000 dpm/IOOcml 
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CP502: ISOCS Reported Results 

Cs-137 2.9E6dpm/I00cm=+/-3% 
Co-60 2.2 E4 dpm/100cm= +/- 3% 

The efficiency was a circular plane. 3m diameter, 
with activity assumed to be in a 0.5cm layer of 
concrete. ISOCS results higher than survey meter 
results may be explained by likely beta absorption 
in the concrete and hereulite layers biasing the 
proportional counting results low. Argonne re
ported that the lab analyses were a factor of ten 
higher than field sur^e measurements for similar 
surfaces at the Bldg 301 facility. 

CPS03: Measurement of surface contamination 
in the truck dock of the CP-5 facility. 
The contamination is on a concrete floor covered 
with herculite to prevent the spread of any loose 
contamination. The detector was placed at a 
location midway between the highest levels and 
the lower levels, at a height of one meter and 
collimated with the 25mm, 30 degree collimator. 
Estimated levels fiom gas proportional measure
ments are 100,000 to 200,000 dpm/lOOcm^ 

CP503: ISOCS Reported Results 

Cs-137 1.9EOdpm/100cm2+/-5% 
Co-60 7.7 E3 dpm/lOOcm^ -H/- 7% 

Efficiency was a circular plane, 3m diameter with 
a layer of 0.5cm concrete activity 

CP504: Measurement of surface contamination 
in the truck dock ofthe CP-S facility. 
The contamination is on a concrete floor covered 
with herculite to prevent the spread of any loose 
contamination. The detector was placed over the 
low activity end ofthe contaminated area, at a 
height of one meter, and shielded with the 25mm, 

CP504: ISOCS Reported Results 

Cs-137 3flE5($mA00cin'+/-3% 
Co-60 6.0E3dpm/l00cm=-i-/-5% 

30 degree collimator. Proportional counter levels 
ranged from 5000 to 75,000 dpm/IOOcmv 

Efficiency was a circular plane. 3m diameter with 
0.5 cm layer of concrete activity 

CPS05: Measurement of surface contamination 
in the truck dock ofthe CP-5 facility. 
The contamina
tion is on a wall 
adjacent to the 
contaminated 
floor. The wall 
is concrete with 
an area of 
contamination 
about 142cm x 
44cm and is 
covered with herculite. The detector was mounted 
horizontally to view the wall at a distance of 
130cm with the 25mm, 30 degree shield/collima-
tor. The levels of contamination on the wall were 
not previously well defined. 

CP505: ISOCS Reported Results 

Cs-137 1.9E6dpm/100cm=+/-5% 
Co-60 9.9E4dpni/100cra=-i-/-5% 

Efficiency was a rectangular plane the size ofthe 
wall with a 0.5 cm layer of activity in concrete. 

CP506: Measurement of surface contamination 
in the truck dock of the CP-5 facility. 
The location is the same as with CP505. The 
detector, however, was moved closer to the wall 
surface. The detector to wall distance was 43cm, 
with the 25mm 30 degree collimator/shield in 
place. 

CPS06: ISOCS Reported Results 

Cs-137 2.6E6dpm/100cm'-l-/-4% 
Co-60 2.2E4dpm/100cm=-H/-7% 

Efficiency was for the same wall area, but at 43cm 
distance, rather than the 130cm distance for 
CP505. Results ofthe two wall measurements 
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were rc-asonably consistent and probably within the 
overall measurement ertors. The peak areas for this 
acquisition were less than for the first, suggesting 
Uiat some ofthe wall area was cut off by moving 
closer to it. The efficiency accounted for this, 
however. 

CP507: Measurement of surfacP rnntamination 
in the truck dock of the CP-S facility. 
The contamination is the covered floor as de
scribed in CP501 through CP504. The detector 
was placed over the highest location of contamina
tion, as witii CP502, at a height of one meter, 
except the shield was 25mm with the 180 degree 
collimator. Contamination levels firom proportional 
counter measurements were 200,000 to 300,000 
dpm/100 cm2 near the detector. 

CP507: ISOCS Reported Results 

Cs-137 2.7 E6 dpm/I00cm= +/- 4% 
Co-60 I 3 E4 dpm/lOOcm^ -H- 4% 

Efficiency was for the rectangular plane area with 
a 0.5cm concrete layer of activity, with 180 degree 
collimator. Average levels for the entire area 
would be biased high by the elevated readings 
directly beneath the detector. 

CPS08: Measurement of surface contamination 
in the truck dock of the CP-5 facility. 
The surface is the covered floor as described in 
CP501 through CP504. The detector was placed 
over the location of lowest contamination, as in 
CP504, except that the shield was the 25mm with 
the 180 degree collimator. Detector height was one 
meter. 

CP508: ISOCS Reported Results 

Cs-137 8.9E4dpm/100cm^+/-3% 

Efficiency was for the rectangular plane area with 
0.5cm concrete layer and 180 degree collimator. 

CP509: Assessment of activity in waste contain
ers in the fuel pool area ofthe CP-5 facility. 

The activity is contained in four 55-gallon drams 
stored in a shielded cask. Measurements were 
made fiom across the fuel pool, at a distance of 
4m, with the detector shielded with the 25mm, 30 
degree collimator. The cask is 8 ft diameter by 5 ft 
high, and has a wall thickness of 2 inches of lead. 
Extemal dose rates are 5 mR/hr at 6 ft firom the 
cask. The highest level drum is located in the 
center ofthe cask. 

CP509: ISOCS Reported Results 

Co-60 
Cs-137 

0.18 Ci+/-3% 
0.03Ci+/-10% 

Efficiency was for a pipe source, to simulate the 
55-gallon drum in the center of the cask, with an 
attenuator of 2 inches Pb. The activity was as
sumed to be distributed throughout the drum. 
Although, at that distance, the source geometry 
probably did not make much difference. As an 
approximate confirmation of this activity, calcula
tions show that a 0.2Ci Co-60 source attenuated by 
2 inches of Pb, would yield an exposure rate of 
about 4 mR/hr at a distance of 2m (with build-up). 
This exposure rate is consistant with those mea
sured around the cask. 

CP510: Measurement of surface contamination 
in the fuel pool area of the CP-5 facility. 
The activity is on the surface ofthe fuel pool 
walls, which are concrete covered with SS. The 
measurement location was at Uie midpoint ofthe 
pool length at the top opposite the fiiel cask. The 
detector was shielded with the 25mm. 30 degree 
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collimator and pointed down the opposite wall 
such that the center line ofthe detector was aimed 
3 tcet below the top ofthe fiiel pool wall. There 
are no other measurements for these walls. 

performed at CP-5 due to time limitations, or by 
calibiating for the shielded drum even though it is 
shielded by the collimator, and correcting for the 
interference. 

CP5I0: ISOCS Reported Results 

Co-60 5.3E5dpm/100m=+/-3% 
Cs-137 3.5 E4 dpm/I00cm= +/- 27% 

Efficiency was for a large surfece area of about 3 
E5cm-, at a distance of 3.3m from the detector. 
Subsequent calculations and efficiency runs have 
shown that the collimator did not effectively shield 
the storage cask and, in fact, the detector had a 
clear view of part ofthe cask. Therefore, these 
readings are known to be biased high due to 
contribution from the cask activity. This was 
anticipated as a possibility and additional measure
ments were taken as described below. 

CP511: Measurement of surface contamination 
in the fuel pool area of the CP-5 facility. 
The measurement is at the same location as 
CP510, except that the detector was shielded with 
the 50mm, 30 degree collimator, and was pointed 
(angled) further down the opposite wall in an effort 
to obtain better shielding ofthe storage cask at the 
top ofthe pool. The center line of tiie detector was 
aimed 3m below the top ofthe fiiel pool wall. 

CP511: ISOCS Reported Results 

Co-60 1.5 E5 dpm/IOOcm^ +/- 3% 

Efficiency is for a large sur&ce area approximately 
7 E5cm^ at a distance of 4.2m firom the detector. 
This geometry has been shown to provide shield
ing fhjm all direct outside sources such as the 
cask. However, some penetration ofthe collimator 
is possible for high energy photons such as those 
fiom CO-60, and a contribution from the storage 
cask via penetration of die collimator is possible. 
This contribution can be estimated by counting 
widi a completely shielded detector, which was not 

CP5I2: Measurement of surface contamination 
in the fuel pool area of the CP-5 facility. 
The contamination is on the fuel pool walls. The 
measurement location is opposite that for CP510 
and CP511 (i.e. firom the side where the storage 
cask is located, but behind a concrete shield to 
prevent contribution from the cask). The detector 
is located near the end of the pool length, shielded 
with the 50mm, 90 degree collimator, and pointed 
with a center line 10ft below the top ofthe fiiel 
pool. 

CP5I2: ISOCS Reported Results 

Co-60 2.2 E4 dpm/I00cm= +/- 10% 
Cs-137 9.0E3dpmyi00cm=-H/-6% 

Efficiency was for a surface area, 5 E5 cm^ as 
above. This is the optimum shielded geometry, 
probably gives the best results for the fiiel pool 
walls, and suggests that much ofthe CP511 result 
was fiom shield leakage. 

CP513: Measurement of surface contamination 
in the fuel pool area of the CP-5 facility. 
The contaminatioo is on the ftiel pool walls. The 
measurement location is from the end ofthe fuel 
pool, viewing the opposite end and floor of the 
pool, with the detector center line near the bottom 
ofthe pool wall at the floor. The detector was 
shielded with the 50 mm, 90 degree collimator. 

CP513: ISOCS Reported Results 

Co-60 6.8 E4 dpm/lOOcm' -I-/- 3% 
Cs-137 3.0 E4 dpm/lOOcm' +/- 8% 

Efficiency was for a large rectangular plane. This 
geometiy was difficult to estimate, in terms of area 
viewed, due to the angular planes ofthe floor and 
walls. The results should be considered gross 
estimates only. 
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ACCOl: Measurement of activation activity at 
an accelerator facility. 
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The activity is contained in a set of accelerator 
"Dees" which have been inactive for several years. 
The Dees are metal blocks 130cm by 46cm in area, 
with a depth of about 30cm. The activity is known 
to be contained within these components as a result 
of activation from accelerator particles, but the 
depth and/or location is unknown. The detector 
was set at a distance of 240cm with the 25mm, 90 
degree collimator. Exposure rates near the Dees 
were 200 uR/hr, and not high enough to find any 
hot spots or elevated areas. 

ISOCS Reported Results 

ACCOl. 

Na-22 
Mn-54 
Co-60 
Zn-65 

ACCOl: 

.Na-22 
Mn-54 
Co-60 
Zn-65 

Geometry 1 - 30cm depth 

1.2ElpCi/g4-/-25% 
3.8E2pCi/g+/-3% 
4.IE3pCi/g+/-3% 
5.IE2pCi/g+/-4% 

Geometry 2 - 5cm depth 

I.4ElpCi/g+/-28% 
4.2 E2 pCi/g +/- 3% 
4.8 E3 pCi/g +/- 2% 
5.8 E2 pCi/g +/- 4% 

Quantitative results depend on tiie assumptions 
made concerning die volume ofthe Dees that are 
activated. Two geometries were tested - one 
assuming die entire volume is activated, and the 
second assuming a 5cm deptii of activation. The 
source geometry was a rectangle block of SS witii 
a tiiickness of source (activation layer) of 30cm or 

5cm. The results show similar concentrations for 
each geometry, although total source volume and 
activity would be different. Unfortunately, there 
was insufficient activity to allow for analysis of 
multiple lines to detemiine which activation depth 
is most appropriate. 

ACC02: Measurement of activated components 
at an accelerator facility. 
The activity is in the form of activated components 
and parts which have been stored in 5-gallon pails 
as waste for disposal. The detector was place 
188cm from the pail and shielded with the 25mm, 
30 degree collimator. 

ACC02: ISOCS Reported Results 

Na-22 8 .7ElpCi/g+/- l% 
Co-60 I.I E3pCi/g-H/-4% 

Efficiency was a pipe simulating a 5-gaIlon pail 
filled with SS components. Since the pail was not 
solid SS, the density was adjusted to account for 
empty space in the pail. These changes made some 
differences in the final numbers (i.e. +/- 40%). 

ACC03: Measurement of activation activity at 
an accelerator facility. 
Measurement ofthe activated Dees, as ACCOl, 
except that the detector distance is 188cm and the 
angle is slightiy different. 

ACC03; ISOCS Reported Results 

Na-22 
Mn-54 
Co-60 
Zn-65 
Cs-137 

1.2E2pCi/g+/-4% 
5.1 ElpCi/g+/-2% 
3.3 E3 pCi/g +/- 2% 
7.4EIpCi/g+/- l4% 
8.0EIpCi/g-i-/-9% 

Efficiency was the 5cm activation depth in a 
rectangular block of SS. Results are similar to 
tiiose fiom ACCOl 

ACC04: Measurement of activation activity at 
an accelerator facility. 
Same as ACCOl and ACC03 except that the angle 
is different and the distance is 193cm. 
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ACC04: ISOCS Reported Results 

Na-22 
Mn-54 
Co-60 
Zn-65 

2.0 El pCi/g+/-40% 
2.7ElpCi/g+/-22% 
3.7E3pCi/g+/-2% 
I.7E2pCi/g+/-9% 

Efficiency was the same as with ACCOl and 
ACC03, with similar results. 

ACC05: Measurement of activated components 
at an accelerator facility. 
Measurement of stainless steel carmisters contain
ing charcoal. Carmisters are 53cm tall by 15cm 
diameter, with two side-by-side. The detector was 
placed at a distance of 75 cm and was shielded 
with the 50mm, 90 degree collimator. There were 
low count rates with hand-held survey instruments 
at contact with the columns. 

ACC05: ISOCS Reported Results 

Co-60 9.0 E2 pCi/g +1- 2% 

Efficiency was a pipe geometry with a SS casing 
and charcoal interior, uniform activity. Following 
this assay, the colunm was removed and a back
ground counted at this location, with an activity 
equal to 10% ofthe colunm activity reported. 

ACC06: Measurement of activated components 
at an accelerator facility. 
Activity is assumed to be on the surface of a 
vacuum pump assembly, possibly the meter &ces. 
Theassembly is 69cm x 6Icm x 6Icm. The 
detector was positioned 68cm fi^om the meter faces 
with the 50mm, 90 degree collimator. There were 
low count rates with hand-held instruments on the 
&ce. 

Efficiency was a rectangle plane w ith surface 
contamination/activation. The background for this 
item was similar to that for ACC05 and was 
equivalent to the estimated surface contamination. 
Therefore, it is concluded that activity on the meter 
fiices is below the detection limits ofthe in situ 
system. 

30101: Measurement of surface contamination 
at a hot cell facility. 
The contamination is on a concrete floor which has 
been painted to fix removable contamination. The 
location is in die back room behind the hot cells, 
where floor contamination is general and some
what uniform. The detector was set at one meter 
with the 25mm, 30 degree collimator. Levels with 
hand-held beta-gamma (GM tube) detectors 
averaged about 6000 dpm/lOOcm-. 

30101: ISOCS Reported Results 

Cs-137 7.9E4dpm/100cm=+/-3% 

Efficiency was a circular plane, 3m diameter, with 
0.5cm concrete layer of concrete activity. At this 
facility, Argonne reported the ratio of laboratory 
analysis to survey meter readings to be 10:1. This 
is consistant with ISOCS results. 

30102: Measurement of activity on a smear in 
the hot cell faciflty. 
The smear was mounted 4cm from the face ofthe 
detector and counted for total activity. Survey 
meter readings for the smear were 45,000 cpm 
alpha and 4000 cpm gamma with a scintillation 
detector. 

30102: ISOCS Reported Results 

Cs-137 5.5 E-4 uCi (20,000 dpm) +/- 13% 

ACC06: ISOCS Reported Results 

Co-60 2.8 E6 dpm/lOOcm^ -H- 4% 
Eu-152 2.0 E3 dpm/lOO cm^ +/- 11% 

Efficiency was a circular plane, cellulose, sur&ce 
activity. If the scintillation detector is 10% effi
cient for Cs-137 gammas, the in situ results would 
be consistant within the uncertainties ofthe 
measurement geometries (possibly +/- 50%). 
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30103; Measurement nf .surface contamination 
at an accelerator facility. 
The contamination was a hot spot on the floor, 
painted over, near the entrance to Cave No. 4A. 
The detector was at one meter with the 50mm. 30 
degree collimator and the hot spot is about 35cm 
diameter. Results of survey meter readings were 
••I75k" and '•280k" cpm at hot spot locations 
(written on the floor). It is assumed these are beta-
gamma readings. 

survev meters. 

30103: ISOCS Reported Results 

Cs-137 4.4 E4 dpm/100cm=+/-5% 

Efficiency was a circular plane with 0.5cm con
crete layer activity. The hot spots, as measured 
with survey meters, were probably higher than 
in situ results, possibly 1-2 E6 dpm/lOO cm' 
depending on the area ofthe probes. ISOCS 
averaged these hot spots over the entire area 
viewed. 

30104: Measurement of surface contamination 
at an accelerator facility. 
The measurement is the same as 30103, except that 
the detector was lowered to a height of 56cm., with 
the 50mm, 30 degree shield, and centered over the 
200k cpm hot spot. 

30104: ISOCS Reported Results 

Cs-137 1.1 E6 dpm/IOOcm' -H- 5% 

Efficiency was a circular plane 600cm- (area of the 
hot spot) with 0.5cm concrete layer of activity. 
Results are closer to survey meter readings because 
the elevated readings are averaged over smaller 

30105; Measurement of surface contaminatinn 
at an accelerator facility. 
The contamination is a hot spot on the floor 
adjacent to the Cave No. 4A door The spot is 
approximately 20cm in diameter. The detector was 
placed at a height of 56cm, witii die 50mm, 30 
degree shield. There were no floor readings from 

Cs-i: 

30106: 

30105: ISOCS Reported Results 

7 7.7E5dpm/l00cm-+/-4% 

Measurement of activity at a hot cell 
facility. 
Measurement of a location of elevated dose 
readings (1 mR/hr) at the bottom of Cell A door. 
Readings may be fiom contamination on the floor 
or due to streaming fixim the hot cell interior. The 
detector was set at 183cm with the 50mm, 30 
degree collimator. 

There are no assessments with which the in situ 
readings may be compared. 

30106: ISOCS Reported Results 

Cs-137 I.OE0uCi+/-lO% 

30107: Measurement of surface contamination 
at a hot cell facility. 

Location is a hot spot on die wall of Cave No.3. 
The detector was positioned 69cm away with the 
50 mm, 30 degree collimator. The spot is about 
5cm diameter. 

30107: ISOCS Reported Results 

Cs-137 6.9 E-2 uCi+/-9%( 150,000 
dpm) over the hot spot 
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Efficiency was a clreular plane 5cm diameter. 

30108; Measurement of surface contamination 
at a hot cell facility. 
The contamination is a hot spot on die concrcte 
floor, covered with paint, in die Clean-up Room. 
The spot diameter is about 33cm and reads 100 
uR/hr at 1cm with a NaI(Tl) microR meter. The 
detector was at Im, with the 50 mm, 30 degree 
collimator. 

30108: ISOCS Reported Results 

Cs-137 2.3 E6 dpm/I00cm= +/- 3% 

sampling is not practical - such as with the accel
erator Dees. 

ISOCS efficiencies can be generated at die time of 
acquisition or after measurements, as was the case 
for most ofthe measurements performed for this 
study. Spectral data may also be displayed and/or 
reported at the time of acquisition or viewed later. 
Examples of efficiency curves and spectral data are 
attached. 

In addition to ISOCS providing accurate and 
reliable results in real time, the system also proved 
to be less expensive and time consuming than 
traditional sample collecting methods. 

Efficiency was a circular plane 33cm dia with 
0.5cm concrete activity. Comparison with expo
sure rate readings near a planar source are difficult. 

30109: Measurement of surface contamination 
at a hot cell facility. 
The contamination is on the floor, covered with 
paint, in the front cell area. General levels are low 
- near MDA for hand-held instniments. The 
detector was at Im, with the 50 mm, 30 degree 
collimator. 

30109: ISOCS Reported Results 

Cs-137 5.0 E2 dpm/lOO cm' 

Efficiency was a circular plane source, area 3 m', 
with 0.5cm concrete activity layer. This activity 
may be below the LLD forOM tube instruments 
doing scanning surveys. 

CONCLUSIONS 
The ISOCS system was able to provide assess
ments of a variety of items and components in 
three different radiological facilities. When alter
nate survey or measurement data were available 
and reliable, results were comparable. ISOCS was 
able to perfonn measurements at locations where 
access was difficult - such as along the surface of 
the fiiel pool where woricers would have to be 
suspended to perform manual surveys - or where 

10 
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APPENDIX E: 

FLOOR SURVEY DATA 

As part ofthe DOE-fimded Large Scale Demonstration Project at ANL-E, centered on the 
ANL-E CP-5 Reactor decontamination and decommissioning project, Shonka Research Associates, 
Inc. (SRA) were contracted to perform detailed floor surveys. SRA demonstrated a new method of 
detailed mapping of svirface radioactivity, using their Surface Contamination Monitor (SCM) 
instrument. 

The SCM system consists of a 4-fl to 6-ft wide position-sensitive proportional counter with 
a forward motion measuring sensor and integral computer, which moves along with the system. The 
system is capable of spatial resolution down to about 5 cm x 5 cm. The detectors may be biased and 
the signal discrimination may be adjusted to take either alpha particle or beta/gamma surveys. The 
instrument is motor-driven and hand-guided. Individual survey passes are then "stitched" together 
by the operator to construct one contiguous data file for a survey imit. Real-time color graphical 
images of "hot spots" are visible to the operator as they are passed over with the detector. Data is 
resolved to the size of one "pixel" which is 5 cm x 5 cm (25 cm ). 

Figures E-I through E-6 contain maps showing the location and reference point for each 
survey unit. Note that some rooms and corridors are divided into more than one survey unit, for ease 
of analysis and presentation. 

After completing the survey data acquisition, SRA prepared computer files for each survey 
unit, containing data tables and graphical figures. We have extracted, re-processed, and compiled 
this information into Figures E-7 through E-74 and Tables E-I through E-14. 

Three types of figures are shown. For each survey imit, a "contour" map depicting total 
beta/gamma activity in intensity of color and a three-dimensional representational map of total 
beta/gamma activity are intended to help locate and visualize the distribution of beta/gamma hot 
spots and general contamination levels. These are followed by a map indicating which areas have 
activities in excess of pre-determined release limits, either for a I square meter average or 100 cm 
hot spot. The release limit values used in these figures were, for I re? I 100 cm^ averages: 

5000/15000 dpm/100 cm^ beta/gamma and 1000/3000 dpm/100 cm^ alpha. Since alpha activity 
was foimd to be at minimal or neghgible levels on most floor areas, only activity distribution maps 
are included for location of alpha surface contamination. 

The beta/gamma surveys were made with calibration to a Cs-137 standard. As discussed 
elsewhere in this report, gamma spectrometry both in-situ and on cement samples, indicated that the 
floor contamination consists predominantly of Cs-137, and that a multiplicative correction factor 
of 2.63 should be applied to the SCM beta/gamma data. SCM detection efficiency is reduced, most 
likely to due self-absorption ofthe low-energy Cs-137 beta particles in the top layer of cement 
covered by paint through which the measurement must be made. The beta/gamma data presented 
in this section has not been corrected for self-absoiption, and has not been corrected for background. 
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However, a measured background level of 2800 dpm/lOO cm^ was subtracted fi-om the total count 
rates for the maps depicting non-releasable areas. Also, we took background into account in 
calculating the floor Cs-137 nuclide inventories described elsewhere in this report. 

For the alpha surveys, calibration was performed with an ANL-E Am-241 standard, as used 
with the ANL-E DABRAS system. Copies of the SRA survey certificate, Cs-137 source certificate 
and instnunent efficiency measurement data are included in this section. Also included is a copy of 
a technical memorandum from SRA explaining the measurement analysis methodology and 
statistical analysis. 
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APPENDIX E 

Floor Survey Maps and Data 

Figure E-1 Main floor, beta/gamma siurey imits locator map. 
Figure E-2 Main floor, alpha survey units locator map. 
Figure E-3 Fan loft, beta/gamma survey units locator map. 
Figure E-4 Fan loft, alpha survey units locator map. 
Figure E-5 Service floor, beta/gamma survey units locator map. 
Figure E-6 Service floor, alpha survey units locator map. 
Figure E-7 Room C-102, unit B-C102A, beta/gamma activity, contour map. 
Figure E-8 Room C-102, unit B-C 102A, beta/gamma activity, 3-d map. 
Figure E-9 Room C-102, unit B-C 102A, beta/gamma activity, non-releasable areas. 
Figure E-IO Room C-102, unit B-CI02A, alpha activity map. 
Figure E-I 1 Room C-102, imit B-C102B, beta/gamma activity, contour map. 
Figure E-12 Room C-102, unit B-C102B, beta/gamma activity, 3-d map. 
Figure E-13 Room C-102, unit B-CI02B, beta/gamma activity, non-releasable areas. 
Figure E-14 Room C-102, unit B-CI02B, alpha activity map. 
Figure E-15 Room C-102, unit B-C 102C, beta/gamma activity, contour map. 
Figure E-16 Room C-102, unit B-CI02C, beta/gamma activity, 3-d map. 
Figure E-17 Room C-102, unit B-CI02C, beta/gamma activity, non-releasable areas. 
Figure E-18 Room C-102, unit A-CI02C, alpha activity map. 
Figure E-19 Storeroom, unit B-STORI, beta/gamma activity, contour map. 
Figure E-20 Storeroom, unit B-STORl, beta/gamma activity, 3-d map. 
Figure E-21 Storeroom, unit B-STORI, beta/gamma activity, non-releasable areas. 
Figure E-22 Storeroom 2, unit B-ST0R2, beta/gamma activity, contour map. 
Figure E-23 Storeroom 2, unit B-STOR2, beta/gamma activity, 3-d map. 
Figure E-24 Storeroom 2, unit B-ST0R2, beta/gamma activity, non-releasable areas. 
Figure E-25 Room D-109, unit B-109, beta/gamma activity, contour map. 
Figure E-26 Room D-109, unit B-109, beta/gamma activity, 3-d map. 
Figure E-27 Room D-109, unit B-109, beta/gamma activity, non-releasable areas. 
Figure E-28 Room D-109, unit A-109, alpha activity map. 
Figure E-29 Room D-101, unit B-DlOl, beta/gamma activity, contour map. 
Figure E-30 Room D-IOI, unit B-DIOl, beta/gamma activity, 3-d map. 
Figure E-31 Room D-IOI, unit A-D 101, alpha activity map. 
Figure E-32 West corridor, south end, unit B-C2N, beta/gamma activity, contour map. 
Figure E-33 West corridor, south end, unit B-C2N, beta/gamma activity, 3-d map. 
Figure E-34 West corridor, south end, unit B-C2N, beta/gamma activity, non-releasable areas map. 
Figure E-35 West corridor, south end, unit A-C2N, alpha activity map. 
Figure E-36 West corridor, north end, unit B-C2S, beta/gamma activity, contour map. 
Figure E-37 West corridor, north end, unit B-C2S, beta/gamma activity, 3-d map. 
Figure E-38 West corridor, north end, unit B-C2S, beta/gamma activity, non-releasable areas map. 
Figure E-39 West corridor, north end, unit A-C2S, alpha activity map. 
Figure E-40 North corridor, unit B-NCORA, beta/gamma activity, contour map. 
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Figure E-41 North corridor, unit B-NCORA, beta/gamma activity, 3-d map. 
Figure E-42 North corridor, unit B-NCORA, beta/gamma activity, non-releasable areas map. 
Figure E-43 North corridor, unit A-NCORA, alpha activity map. 
Figure E-44 North corridor, unit B-NCORB, beta/gamma activity, contour map. 
Figure E-45 North corridor, unit B-NCORB, beta/gamma activity, 3-d map. 
Figure E-46 North corridor, unit B-NCORB, beta/gamma activity, non-releasable areas map. 
Figure E-47 North corridor, unit A-NCORB, alpha activity map. 
Figure E-48 North corridor, unit B-NORC, beta/gamma activity, contour map. 
Figure E-49 North corridor, unit B-NORC, beta/gamma activity, 3-d map. 
Figure E-50 North corridor, unit B-NORC, beta/gamma activity, non-releasable areas map. 
Figure E-51 North corridor, unit A-NORC, alpha activity map. 
Figure E-52 Cave 3, unit B-CAVE3, beta/gamma activity, contour map. 
Figure E-53 Cave 3, unit B-CAVE3, beta/gamma activity, 3-d map. 
Figure E-54 Cave 3, unit B-CAVE3, beta/gamma activity, non-releasable areas map. 
Figure E-55 Cave 3, unit A-CAVE3, alpha activity map. 
Figure E-56 Fan loft, unit B-LOFTA, beta/gamma activity, contour map. 
Figure E-57 Fan loft, unit B-LOFTA, eta/gamma activity, 3-d map. 
Figure E-58 Fan loft, unit B-LOFTA, beta/gamma activity, non-releasable areas map. 
Figure E-59 Fan loft, unit A-LOFTA, alpha activity map. 
Figure E-60 Fan loft, unit B-LOFTB, beta/gamma activity, contour map. 
Figure E-61 Fan loft, unit B-LOFTB, beta/gamma activity, 3-d map. 
Figure E-62 Fan loft, unit B-LOFTB, beta/gamma activities, non-releasable areas map. 
Figure E-63 Fan loft, unit A-LOFTB, alpha activity map. 
Figure E-64 Fan loft, unit B-LOFTC, beta/gamma activity, contour map. 
Figure E-65 Fan loft, unit B-LOFTC, beta/gamma activity, 3-d map. 
Figure E-66 Fan loft, unit B-LOFTC, beta/gamma activity, non-releasable areas map. 
Figure E-67 Fan loft, unit A-LOFTC, alpha activity map. 
Figure E-68 Service floor corridor, unit B-BASEl, beta/gamma activity, contour map. 
Figure E-69 Service floor corridor, unit B-BASEl, beta/gamma activity, 3-d map. 
Figure E-70 Service floor corridor, unit B-BASEl, beta/gamma activity, non-releasable areas map. 
Figure E-71 Service floor corridor, unit A-BASEl, alpha activity map. 
Figure E-72 Room D-031, unit B-BASE2, beta/gamma activity, contour map. 
Figure E-73 Room D-031, unit B-BASE2, beta/gamma activity, 3-d map. 
Figure E-74 Room D-031, unit A-BASE2, alpha activity map. 
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reference in SW corner, with 1-meter grid overlay. Compass north is t. 
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FIGURE E-18 Floor survey. Room C-102, unit B-C102C. Total alpha surface activity in dpm/25 cm^ vs 
position in feet relative to reference point in SW corner, with 1-meter grid overlay. Compass north is II. 
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FIGURE E-19 Floor survey, storeroom off C-102, survey unit B-STORl. Contour plot of total beta/gamma surface 
activity in dpm/25 cm^ vs position in feet relative to reference point in "virtual" SW corner of rectangular survey unit, 
with 1-meter grid overlay. Compass North is T. 
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FIGURE E-20 Floor survey, storeroom off C-102, survey unit B-STORl. Three-dimensional representation of total 
beta/gamma surface activity in dpm/25 cm^ vs position in feet relative to reference in "virtual" SW corner of rectangular 
survey unit. Compass north is t. 
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FIGURE E-21 Floor survey, storeroom off C-102, survey unit B-STORl. Areas shown in black have 
total surface beta/gamma activity above release limits. Locations are shown in feet relative to 
reference point in "virtual" SW corner of rectangular survey unit, with 1-meter grid overlay. 
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FIGURE E-22 Floor survey. Storeroom #2, survey unit B-STOR2. Contour map of total beta/gamma surface activity in dpni/25 cm^ 
vs position in feet relative to reference point in SE corner of survey unit, with 1-meter grid overlay. Compass North is ->. 
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FIGURE E.23 Floor survey. Storeroom #2, survey unit B-STOR2. Three-dimensiom.1 representation of total beta/gamma 
surface activity in dpm/25 cm^ vs position in feet relative to reference in SE corner of area. Compass North .s ^. 
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FIGURE E-24 Floor survey. Storeroom #2, survey unit B-STOR2. Areas shown in WHITE have total surface beta/gamma 
activity ABOVE release limits. (Note different color scheme for this plot). Locations are shown in feet relative to reference 
point in SE corner of survey unit. Compass North is -•. 



%»nB59m-2 

»W7} 

8.3 

' X POSITION (ft) 

S ^ ^ f f r ^ l ^ r S r : " ! ! ! ' r - ^ - ' B-^0'. contour 

58.3 66.7 

• reference point in SW 
corner, . i t h T m r ^ H d t i r C o ' ' " ' " ^ ™ ^ ^ ^ B ra overlay. Compass north is H activity in dpm/2S cm^ 

cm" vs 

t?i 



-g- 200592 
LU 

< 
ct 
H 
Z 

O 
CJ 

100296-

0,0 
Y POSITION (ft) 

33.3 

X POSITION (ft) 

66.7 

FIGURE E-26 Floor survey. Room D-109, survey unit B-109. Three-dimensional representation of total beta/gamma 
surface activity in dpm/25 cm^ vs position in feet relative to reference point in SW corner of room. Compass north 
is t. 
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surface beta/gamma activ^^ above release limits. Locations are shown in feet relative to reference poin^ 
a 1-meter grid overlay. Compass north is It. corner, witn 
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FIGURE E-28 Floor survey. Room D-109, survey unit A-109A. Total alpha surface activity in dpni/25 cm vs position in feet relative 
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FIGURE E-29 Floor survey. Room D-101, survey unit B-DIOI. Contour plot of total beta/gamma activity in dpm/25 cm^ vs position in 
feet relative to reference point in NW corner of room, with 1-meter grid overlay. Compass north is <=. 
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FIGURE E-30 Floor survey. Room D-101, survey unit B-DIOI. Three-dimensional representation of total surface beta/gamma 
activity in dpm/25 cm^ vs position in feet relative to reference point in NW corner of room. Compass north is •^. 
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FIGURE E-32 Floor survey, south end of West Corridor, survey unit B-C2N. Contour map of total beta/gamma surface activity in 
units of dpm/25 cm^ vs position in feet relative to reference point in NW corner of area, with 1-meter grid overlay. Darker area 
(higher activity) is outside door to Cell 3. Compass north is •-. 
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FIGURE E-33 Floor survey, south end of West Corridor, survey unit B-C2N. Three-dimensional representation of total 
beta/gamma surface activity in units of dpm/25 cm^ vs position in feet relative to reference point in NW corner of area. Greatest 
activity levels are present outside door to Cell 3. Compass north is «-. 
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FIGURE E-34 Floor survey, south end of West Corridor, survey unit B-C2N, non-releasable area. Areas shown in black 
have total surface beta/gamma activity above release limits. Locations are shown in feet relative to reference point in NW 
corner of area, with a 1-meter grid overlay. Compass north is «-. 
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FIGURE E-36 Floor survey, north end of West Corridor, survey unit B-C2S. Contour map of total beta/gamma surface activity in 
units of dpm/25 cm^vs position in feet relative to reference point in SE corner of area, with 1-meter grid overlay. Compass north is ->. 
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FIGURE E-38 Floor survey, north end of West Corridor, survey unit B-C2S, non-releasable area. Areas shown in black 
have total surface beta/gamma activity above release limits. Locations are shown in feet relative to reference point in SE 
corner of area, with a 1-meter grid overlay. Compass north is =>. 
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FIGURE E-40 Floor survey. North Corridor, survey unit B-NCORA. Contour plot of total beta/gamma surface activity in dpm/25 
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FIGURE E-41 Floor survey, North Corridor, survey unit B-NCORA. Three-dimensional representation of total beta/gamma surface 
activity in dpm/25 cm2 vs position in feet relative to reference point in NE corner of area. Compass north is i. 
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FIGURE E-42 Floor survey. North Corridor, survey unit B-NCORA, non-releasable area. Areas shown in black have total 
surface beta/gamma activity above release limits. Locations are shown in feet relative to reference point in NE corner of 
area, with 1-meter grid overlay. Compass north is I. 
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FIGURE E-46 Floor survey. North Corridor, survey unit B-NCORB, non-releasable area. Areas shown in black have total 
surface beta/gamma activity above release limits. Locations are shown in feet relative to reference point in NW corner of 
survey unit, with l-meter grid overlay. Compass North is •-. 
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FIGURE E-48 Floor survey, North Corridor, survey imit B-NCORC. Contour map of total beta/gamma surface activity in dpiii/25 
cm^ vs position in feet relative to reference point in NE corner of survey unit, with l-meter grid overlay. Compass north is I. 
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FIGURE E-49 Floor survey, North Corridor, survey unit B-NORC. Three-dimensional representation of total beta/gamma surface 
activity in dpm/25 cm^ vs position in feet relative to reference point in NE corner of survey unit. Compass north is I. 
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FIGURE E-50 Floor survey. North Corridor, survey unit B-NCORC, non-releasable area. Areas shown in black have 
total surface beta/gamma activity above release limits. Locations are shown in feet relative to reference point in NE corner 
of survey unit, with l-meter grid overlay. Compass North is 1. 
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FIGURE E-52 Floor survey. Cave 3, survey unit B-CAVE3. Contour map of total beta/gamma surface activity in dpm/25 cm 
vs position in feet relative to reference point in SW corner, with l-meter grid overlay. Compass north is L 
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FIGURE E-54 Floor survey, Cave 3, survey unit B-CAVE3, non-releasable areas. Areas shown in black have total 
surface beta/gamma activity above release limits. Locations are shown in feet relative to reference point in SW corner, 
with a l-meter grid overlay. Compass north is t. 
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FIGURE E-56 Floor survey, Fan Loft, survey unit B-LOFTA. Contour map of total beta/gamma surface activity in dpm/25 cm^ vs 
position in feet relative to reference point in NW corner of survey unit, with l-meter grid overlay. Compass north is ^. 
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FIGURE E-57 Floor survey. Fan Loft, survey unit B-LOFTA. Three-dimensional representation of total beta/gamma surface 
activity in dpm/25 cm^ vs position in feet relative to reference point in NW corner of room. Compass north is - . 
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FIGURE E-58 Floor survey, Fan Loft, survey unit B-102A, non-releasable areas. Areas shown in black have total surface 
beta/gamma activities above release limits. Locations are shown in feet relative to reference point in NW corner of survey 
unit, with l-meter grid overlay. Compass north is <-. 
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FIGURE E-59 Floor survey. Fan Loft, survey unit A-LOFTA. Distribution of total surface alpha activity in dpm/25 cm^ vs position i 
feet relative to reference point in NW corner of survey unit, with l-meter grid overlay. Compass north is - . 
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FIGURE E-60 Floor survey. Fan Loft, survey unit B-LOFTB. Contour map of total beta/gamma surface activity in dpm/25 cm^ vs 
position in feet relative to reference point in SW corner of survey unit, with l-meter grid overlay. Compass North is T. 
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FIGURE E-61 Floor survey, Fan Loft, survey unit B-LOFTB. Three-dimensional representation of total beta/gamma surface 
activity in dpm/25 cm^ vs position in feet relative to reference point in SW corner of survey area. Compass North is t. 
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FIGURE E-66 Floor survey. Fan Loft, survey unit B-LOFTC, non-releasable areas. Areas shown in black have total 
surface beta/gamma activities above release limits. Locations are shown in feet relative to reference point in SW corner of 
survey unit, with l-meter grid overlay. Compass north is t. 
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FIGURE E.67 Floor survey, Fan Loft, survey unit A-LOFTC. Distribution of total surface alpha activity in dpm/25 cm^ vs position i 
feet relative to reference point in S W corner of survey unit, with l-meter grid overlay. Compass North is 1 



m 

16.7 • 
X POSITION (ft) 

t?i 

FIGURE E-68 Floor survey, service floor corridor adjacent to Rom D-031, survey unit B-BASEl. Contour plot of total beta/gamma 
surface activity in dpm/25 cm^ vs position in feet relative to reference point in SE corner of survey area, with l-meter grid overlay. 
Compass North is =s>. 
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FIGURE E-69 Floor survey, service floor corridor adjacent to Room D-031, unit B-BASEl. Three-dimensional 
representation of total beta/gamma surface activity in dpm/25 cm^ vs position in feet relative to reference point in SE 
corner of survey unit. Compass North is =;-. 
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FIGURE E-70 Floor survey. Service Floor Corridor adjacent to Room D-031, unit B-BASEl, non-releasable areas. Areas 
shown in black have total surface beta/gamma activities above release limits. Locations are shown in feet relative to 
reference point in SE corner of survey unit, with l-meter grid overlay. Compass North is =>. 
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FIGURE E-72 Floor survey. Room D-031, survey unit B-BASE2. Contour plot of total beta/gamma 
activity in dpm/25 cm^ vs position in feet relative to reference point in SE corner of room, with l-meter 
grid overlay. Compass north is =̂ . 
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FIGURE E-73 Floor survey, Room D-031, survey unit B-BASE2. Three-
dimensional representation of total beta/gamma surface activity in dpm/25 cm 
vs position in feet relative to reference point in SE corner of room. Kalman 
smoothing filter applied. Compass north is -•. 
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TABLE E-1 Floor Survey Data, Room C-102, Unit B-C102A, Total Beta/Gamma Activity, for Each Grid. Units are dpm/100 cm^ averaged 
over one square meter. Grid coordinates (x,y) are in meters from reference point. Grids (1,1)-(12,1) and Grids (12,1)-(12,7) are not a full one 
square meter. Pix denotes number of 5 cm x 5 cm pixels in grid. Bold text denotes grids which exceed release limits, after background 
subtraction. 

.Meter: (1.7) 
Mean: 0 
Max: 0 
Min:0 
Std: 0 
Pix:0 

Meter: (1,6) 
Mev i :0 
M » ; 0 
Min:0 
Sid 0 
Pix.O 

Meter: (1,5) 
Mean: 19,446 
Max: 52,821 
Min:0 
Sid: 12674.2 
Pix: 180 

Meier: (1.4) 
Mean: 23,379 
Max: 74.054 
Min: 3.726 
Sid: 127623 
Pix400 

Meter: (1,3) 
Mean: 15,006 
Mix: 42,278 
Min:0 
Std 9842-2 
Pix:36S 

Meier: (1.2) 
Mean: 3,829 
M « : 8,060 
Mtn:0 
Std: 148S.5 
Put:62 

Meter: (1,1) 
Mean: 2.639 
Max: 3.689 
M inO 
Std: 880.5 
Pix: IS 

Meier: (2.7) 
Mean: 0 
Max: 0 
Min:0 
Std: 0 
Pix:0 

Meier: (2.6) 
Mean:0 
Max: 0 
Min:0 
Std: 0 
Pix:0 

Meter: (2,5) 
Mean: 1,571 
Max: 20,571 
Min:0 
Std: 4764.8 
PiK:l80 

Meter: (2,4) 
Mean: 7,244 
Max: 33,189 
Min: 3.31S 
Sid: 3219.S 
Pix:400 

Meier: (2.3) 
Mean: 5.401 
Max: 22,388 
Min: 1.790 
Std: 2183.2 
Pix:400 

Meier: (2,2) 
Mean: 4.266 
Max: 8,064 
Min: 993 
Std; 1199 2 
Pix:400 

Meter: (2,1) 
Mean: 3,150 
Max: 6.304 
Min: 0 
Std: I6I9.2 
Pix: 100 

Meier: (3.7) 
Mean: 0 
Max: 0 
Min:0 
Std: 0 
PixO 

Meter: (3.6) 
Mean:0 
Max: 0 
Min.O 
Sid: .0 
Pix:0 

Meier: (3.5) 
Mean: 9,951 
Max: 25.444 
M inO 
Std: 5809.7 
Pix: 180 

Meter: (3,4) 
Mean: 5,842 
Max: 10,767 
Min: 2,732 
Sid: 1579.1 
Pix:400 

Meter: (3,3) 
Mean: 5,459 
Max: 11,941 
Min: 1,572 
Sid: 1676.0 
Pix:400 

Meier- (3,2) 
Mean: 4,292 
Max 9,161 
Min: 1.060 
Sid: 1169.2 
Pix:400 

Meter: (3.1) 
Mean: 3,131 
Max: 5,433 
Min:0 
Std: 1541.3 
Pix 100 

Meter: (4.7) 
Mean:0 
Max: 0 
Min:0 
Std: .0 
PixO 

Meter: (4.6) 
Mean:0 
Max: 0 
Min:0 
Std:.0 
PixO 

Meter: (4.5) 
Mean: 9,073 
Max: 23.584 
Min:0 
Sid: 5533.6 
Pix: 180 

Meier: (4,4) 
Mean: 5,536 
Max: 18,129 
Min: 908 
Std: 2798.6 
PiK:397 

Meier: (4,3) 
Mean: 5,054 
Max: 9,273 
Min: 1.231 
Std: 1524.4 
Pix:381 

Meier: (4,2) 
Mean: 4,217 
Max: 7.457 
Min: 1,492 
Sid: 1134 9 
Pix:400 

Meter: (4.1) 
Mean: 3.255 
Max: 5.794 
Min:0 
Std: 1264 0 
Pix: 100 

Meter: (5,7) 
Mean: 0 
Max: 0 
Min: 0 
Std: 0 
PixO 

Meter: (5,6) 
Mean:0 
Max: 0 
Min:0 
Std: 0 
PixO 

Meter: (5.5) 
Mean: 7,586 
Max: 18.932 
Min: 0 
Sid: 4719.2 
Pix: 180 

Meter: (5.4) 
Mean: 9,544 
Max: 27,176 
Min 1,539 
Sid: 5427.0 
Pix:400 

Meter: (5,3) 
Mean: 5.276 
Max: 10,943 
Min: 2.288 
Std: 1392.4 
Pix:400 

Meter; (5,2) 
Mean: 5,221 
Max: 16,458 
Min: 0 ^ 
Std: 2215.0 
Pix:390 

Meier: (5,1) 
Mean: 4.395 
Max: 7.049 
Min: 1,001 
Std: 1075.7 
Pix: 100 

Meter: (6.7) 
Mean:0 
Max: 0 
Min: 0 
Std:.0 
PixO 

Meter (6.6) 
Mean: 0 
Max: 0 
MinO 
Std: .0 
Pix:0 

Meier: (6,5) 
Mean: 3,759 
Max: 6,294 
MinO 
Sid 2096.1 
Pix: 180 

Meier: (6,4) 
Mean: 4,866 
Max: 11.831 
Min: 1.491 
Sid: 1447.2 
Pix:400 

Meter: (6.3) 
Mean: 5.358 
Max: 12,210 
MinO 
Sid: 2121.8 
Pix:360 

Meter: (6,2) 
Mean: 4.404 
Max: 8.789 
MinO 
Std: 2296.4 
Pix:280 

Meter; (6,1) 
Mean: 4.476 
Max: 8,354 
Min: 895 
Std: 1797.7 
Pix 109 

Meier: (7,7) 
Mean;0 
Max: 0 
Min:0 
Std: .0 
Pix:0 

Meter: (7,6) 
Mean:0 
Max: 0 
Min 0 
Std: .0 
PixO 

Meter: (7.5) 
Mean: 6,495 
Max: 18,891 
Min:0 
Std: 4080 5 
Pix: 180 

Meier: (7,4) 
Mean: 7,958 
Max: 25,299 
Min: 3,093 
Std: 3590.3 
Pix:400 

Meter: (7,3) 
Mean: 5,185 
Max: 10.386 
Min: 2,061 
Std: 13229 
Pix:400 

Meter: (7,2) 
Mean: 4,500 
Max: 9,229 
Min: 1,225 
Std: 1402.4 
Pix:400 

Meier: (7,1) 
Mean: 4,065 
Max: 6.644 
Min:0 
Sid: 1437.6 
Pix 114 

Meter: (8.7) 
Mean:0 
Max: 0 
Min:0 
Std: .0 
PixO 

Meter: (8.6) 
Mean:0 
Max: 0 
Min:0 
Std: 0 
Pix:0 

Meier: (8,5) 
Mean: 5,086 
Max: 11,018 
MinO 
Std: 2851.1 
Pix: 180 

Meter: (8.4) 
Mean: 8,469 
Max: 19,610 
Min: 1.602 
Std: 3884.6 
Pix:400 

Meier: (8,3) 
Mean 7,758 
Max: 20.028 
Min: 3.022 
Sid: 3301.9 
Pix:400 

Meter: (8.2) 
Mean: 2.671 
Max: 6,216 
Min:0 
Std: 124 IS 
Pix: 76 

Meter: (8,1) 
Mean: 2,851 
Max: 4,364 
MinO 
Sid: 711.1 
Pix:8 

Meter: (9,7) 
Mean: 29,877 
Max: 124,085 
Min:0 
Std: 24512.9 
Pix 180 

Meter: (9.6) 
Mean: t3,6SS 
Max: 30.443 
Min:0 
Std: 7613 4 
Pix: ISO 

Meter: (9.5) 
Mean: 6,762 
Max: 16,978 
Min 0 
Sid: 4069 5 
Pix:279 

Meter: (9.4) 
Mean: 13,180 
Max: 29,574 
Min;0 
Std: 6794.9 
Pix:352 

Meter. (9.3) 
Mean: 9,764 
Max: 31,845 
Min:0 
Sid: 4921.5 
Pix: 80 

Meter: (9,2) 
Mean: 927 
Max: 1.763 
Min:0 
Std: 149.7 
Pix;8 

Meier: (9,1) 
Mean:0 
Max: 0 
Min:0 
Sid: .0 
PixO 

Meter: (10,7) 
Mean: 51,234 
Max: 238,635 
M inO 
Std: 44074.0 
Pix340 

Meter: (10,6) 
Mean: Z4J94 
Max: 179.923 
Min: 7,484 
Sid 19370.3 
Pix:400 

Meier: (10,5) 
Mean: 10,799 
Max: 126,074 
M inO 
Std: 14308.5 
Pix:337 

Meter: (10.4) 
Mean: 6.134 
Max: 9,552 
Min:0 
Std 3031.0 
Pix:221 

Meter: (10,3) 
Mean: 0 
Max: 0 
M inO 
Std: .0 
PixO 

Meter: (10,2) 
Mean: 0 
Max: 0 
MinO 
Std:.0 
Pix:0 

Meter: (10,1) 
Mean: 0 
Max: 0 
Min: 0 
Std: 0 
PixO 

Meier: (11.7) 
Mean:0 
Max: 0 
Min:0 
Std: .0 
PixO 

Meter: (11.6) 
Mean: 43,566 
Max: 151.657 
Min: 7.627 
Std: 33476 6 
Pix:400 

Meier: (11.5) 
Mean: 20,608 
Max: 82.112 
M inO 
Std: 13418 5 
Pix:220 

Meter: (11.4) 
MeanO 
Max; 0 
Min:0 
Sid .0 
Pix:0 

Meier:( l l .3) 
Mean:0 
Max: 0 
Min:0 
Std: .0 
Pix:0 

Meter: (11,2) 
Mean:0 
Max: 0 
Min:0 
Std: .0 
Pix:0 

Meter: (11.1) 
Mean: 0 
Max: 0 
M inO 
Std: .0 
PixO 

Meter: (12,7) 
Mean 0 
Max: 0 
Min 0 
Std: 0 
PixO 

Meter: (12,6) 
Mean: 19^52 
Max: 33,736 
Min: 10.991 
Std 6995 6 
Pix 60 

Meter: (12,5) 
Mean: 52,024 
Max: 100.710 
M lnO 
Std: 33171.4 
Pix:33 

Meter; (12.4) 
MeanO 
Max: 0 
Min:0 
Std.O 
Pix:0 

Meter (12.3) 
Mean;0 
Max: 0 
M inO 
Std: .0 
Pix:0 

Meter: (12,2) 
MeanO 
Max: 0 
M inO 
Std: .0 
PixO 

Meter: (12.1) 
Mean 0 
Max: 0 
Min 0 
Std: .0 
PixO 



TABLE E-2 Floor Survey Data, Room C-102, Unit A-C102A, Total Alpha Activity, for Each Grid. Units are dpm/lOO cm^ averaged over 
one square meter. Grid coordinates (x,y) are in meters from reference point. Grids (1,1)-(11,1) and Grids (11,1)-(11,7) are not a full one 
square meter. Pix denotes number of 5 cm x 5 cm pixels in grid. Bold text denotes grids which exceed release limits, after background 
subtraction. 

Meier: (1.7) 
Mean 0 
Max: 0 
Min:0 
Std: .0 
Pix:0 

Meter: (1,6) 
Mean 0 
Max 0 
MinO 
Std: .0 
PixO 

Meter: (1,5) 
Mean; 34 
Max: 508 
Min 0 
Std 67 8 
Pix 220 

Meter (1.4) 
Mean: 31 
Max 354 
Min 0 
Std 67 1 
Pix395 

Meter: (1.3) 
Mean 29 
Max 266 
Min 0 
Std 46 4 
Pix 125 

Meter (1.2) 
Mean: 19 
Max: 449 
MinO 
Sid: 35 ) 
Pix;40 

Meter ( I . l ) 
Mean 0 
Max 0 
Min 0 
Sid 0 
Pix 8 

Meter: (2.7) 
Mean. 0 
Max: 0 
MinO 
Std 0 
PixO 

Meter: (2.6) 
Mean 0 
Max: 0 
Min:0 
Std 0 
Pix:0 

Meter: (2.5) 
Mean: 21 
Max: 279 
MinO 
Std 53.1 
Pix 220 

Meter (2,4) 
Mean: 27 
Max 559 
Min 0 
Std: 90 2 
Pix.400 

Meter: (2.3) 
Mean: 19 
Max: 294 
MinO 
Sid 61 7 
Pix:400 

Meter: (2.2) 
Mean 21 
Max: 311 
MinO 
Std: 75 8 
Pix 400 

Meter (2.1) 
Mean 7 
Max 239 
Min 0 
Std 38 6 
[»ix80 

Meter: (3,7) 
Mean:0 
Max: 0 
MinO 
Std: .0 
PixO 

Meter (3.6) 
MeanO 
Max: 0 
Min:0 
Std: .0 
PixO 

Meter (3,5) 
Mean 13 
Max: 508 
Min 0 
Std 46 6 
Pix:220 

Meter; (3.4) 
Mean: 24 
Max 534 
Min 0 
Std; 81 1 
Pix:400 

Meter: (3,3) 
Mean: 27 
Max 534 
Min 0 
Std 81 2 
Pix 400 

Meter: (3.2) 
Mean: 22 
Max: 330 
Min:0 
Std 73.1 
Pix;400 

Meter: (3,1) 
Mean 56 
Max. 430 
Min 0 
Sid 120.5 
Plx80 

Meter: (4,7) 
MeanO 
Max: 0 
Min:0 
Std: .0 
Pix:0 

Meter (4,6) 
Mean 0 
Max 0 
Min:0 
Std: .0 
PixO 

Meter (4,5) 
Mean: 28 
Max: 307 
MinO 
Std: 62 3 
Pix:220 

Meter (4,4) 
Mean 19 
Max 409 
Min.O 
Std 73 6 
Pix:400 

Meter: (4.3) 
Mean 4} 
Max 591 
Min 0 
Std 103 1 
Pix:400 

Meter: (4.2) 
Mean 20 
Max: 311 
Min:0 
Std: 70.4 
Pix:400 

Meter (4.1) 
Mean 26 
Max: 215 
Min, 0 
Std: 62 3 
Pix 80 

Meier: (5.7) 
Mean 0 
Max 0 
MinO 
Std: .0 
PixO 

Meter (5,6) 
Mean 0 
Max 0 
Min.O 
Std 0 
PixO 

Meter (5.5) 
Mean: 29 
Max: 466 
Min 0 
Std 68 8 
Pix 220 

Meter (5,4) 
Mean 20 
Max 266 
Min 0 
Sid 67 4 
Pix 400 

Meter: (5.3) 
Mean 16 
Max 280 
Min 0 
Std 610 
Pix 400 

Meter (5.2) 
Mean 27 
Max 388 
Min:0 
Std: 69.7 
Pix:400 

Meier (5.1) 
Mean 34 
Max 295 
Min 0 
Std 71 8 
PixSO 

Meter (6,7) 
MeanO 
Max: 0 
MinO 
Sid:.0 
PixO 

Meter (6.6) 
Mean 0 
Max 0 
MinO 
Sid..0 
PixO 

Meter (6.5) 
Mean 24 
Max 279 
MinO 
Std 55 1 
Pix 220 

Meter: (6.4) 
Mean 21 
Max: 281 
Min 0 
Std: 599 
Pix:400 

Meter: (6,3) 
Mean 20 
Max; 294 
Min. 0 
Std 58 3 
Pix 296 

Meter (6,2) 
Mean 14 
Max: 295 
Min 0 
Std; 46 0 
Pix 3 54 

Meter: (6,1) 
Mean 13 
Max 111 
Min 0 
Std 31 9 
PixSO 

Meier: (7,7) 
Mean:0 
Max: 0 
Min 0 
Std: 0 
PixO 

Meier (7,6) 
Mean 0 
Max: 0 
MinO 
Std: .0 
Pix:0 

Meter: (7,S) 
Mean: 18 
Max, 509 
Min.O 
Std 51 9 
Pix 220 

Meter (7,4) 
Mean 24 
Max: SOS 
MinO 
Std: 74 7 
Pix 400 

Meter (7.3) 
Mean; 20 
Max: 266 
Min 0 
Std 66 3 
Pix:400 

Meter: (7,2) 
Mean: 31 
Max: 3% 
Min:0 
Std 60.7 
Pix 362 

Meter: (7.1) 
Mean: 9 
Max 121 
Min 0 
Std 27 4 
Pix 70 

Meter: (8.7) 
MeanO 
Max 0 
MinO 
Std: 0 
PixO 

Meter (8,6) 
Mean;0 
Max: 0 
Min 0 
Std 0 
PixO 

Meter (8,5) 
Mean 12 
Max 243 
Min 0 
Std 38 9 
Pix:220 

Meter: (8,4) 
Mean 18 
Max 497 
Min 0 
Std: 68 1 
Pix 400 

Meter (8.3) 
Mean 18 
Max 546 
Min.O 
Std: 6S 2 
Pix 400 

Meter; (8.2) 
Mean. 0 
Max 0 
Min 0 
Std: 0 
Pix:20 

Meter: (8,1) 
Mean;0 
Max: 0 
Min 0 
Std 0 
PixO 

Meter (9.7) 
Mean: 14 
Max 294 
Min 0 
Std: 40.0 
Pix ISO 

Meter: (9.6) 
Mean: 7 
Max: 294 
MinO 
Std 30 9 
Pix: 180 

Meter: (9,5) 
Mean: 25 
Max: 294 
Min 0 
Std 68.5 
Pix 301 

Meter (9.4) 
Mean: 26 
Max: 560 
Min 0 
Std 722 
Pix 310 

Meter (9,3) 
Mean: 0 
Max: 0 
MinO 
Std;.0 
Pix 40 

Meter: (9,2) 
Mean: 0 
Max 0 
MinO 
Std .0 
Pix 2 

Meter: (9,1) 
Mean 0 
Max 0 
Min 0 
Std 0 
PixO 

Meter: (10,7) 
Mean: 18 
Max 266 
Min 0 
Std 53.0 
Pix:400 

Meter (10.6) 
Mean 14 
Max: 243 
M inO 
Sid: 51.0 
Pix3SS 

Meter: (lO.S) 
Mean: 22 
Max: 294 
M inO 
Std: 58 7 
Pix 290 

Meter: (10.4) 
Mean 34 
Max: 408 
Min 0 
Std 57 7 
Pix: 180 

Meter: (10,3) 
Mean:0 
Max: 0 
M inO 
Std: .0 
Pix:0 

Meter (10,2) 
Mean:0 
Max: 0 
M inO 
Std 0 
PixO 

Meter (10.1) 
Mean 0 
Max: 0 
Min 0 
Sid 0 
PixO 

Meter-(11,7) 
Mean 39 
Max 546 
Min: 0 
Std 97 9 
Pix 300 

Meter: (11,6) 
Mean 16 
Max: 380 
Min:0 
Sid 54 3 
Pix 240 

Meter: (11.5) 
Mean: 0 
Max: 0 
Min:0 
Std .0 
PixO 

Meter: (11.4) 
Mean 0 
Max 0 
M inO 
Std 0 
PixO 

Meter: (11.3) 
Mean:0 
Max: 0 
Min 0 
Sid: .0 
Pix:0 

Meter: (11,2) 
Mean 0 
Max; 0 
Min:0 
Std: .0 
PixO 

Meter (11.1) 
Mean 0 
Max: 0 
Min 0 
Sid 0 
PixO 



TABLE E-3A Floor Survey Data, Room C-102, Unit B-C102B, Total Beta/Gamma Activity, for Each Grid. Units are dpm/lOO cm' 
Averaged Over one Square Meter. Grid Coordinates (x,y) are in Meters From Reference Point. Grids (1,1) - (13,1) and Grids (13,1) - (13,10) 
are not a Full one Square Meter. Pix Denotes number of 5 cm x 5 cm Pixels in Grid. Bold Text Denotes Grids Which Exceed Release Limits, 
After Background Subtraction 

Meter: (1,8) 
Mean:0 
Max: 0 
MinO 
Std .0 
PixO 

Meter (1,7) 
Mean. 0 
Max: 0 
MinO 
Std: .0 
PixO 

Meter (1,6) 
Mean: 0 
Max: 0 
Min:0 
Std:.0 
PixO 

Meter (1,5) 
Mean: 0 
Max 0 
Min:0 
Std:.0 
Rx:0 

Meter: (1.4) 
Mean: 153,569 
Max: 773,586 
MinO 
Std: 117320.0 
Pix:80 

Meter: (1.3) 
Mean: 37,016 
Mix: 409,695 
Min: 1.035 
Std: 71391.6 
Pix:400 

Meter: (1,2) 
Mean: 4.915 
Max: 13,492 
Min: 941 
Std: 2074.9 
Pix:400 

Meter: (1.1) 
Mean: 4.647 
Max: 5,910 
Min: 3.090 
Std: 781.6 
Pix:40 

Meter: (2.8) 
Mean:0 
Max: 0 
Min:0 
Std: .0 
PixO 

Meter: (2,7) 
Mean: 0 
Max: 0 
Min: 0 
Std: .0 
PixO 

Meter: (2.6) 
Mean: 1.101 
Max: 1,242 
M inO 
Std: 76.2 
Pix:2 

Meter: (2.5) 
Mean: 2.368 
Max: 3.728 
M inO 
Std: 531.8 
Pix:20 

Meter (2.4) 
Mean: 3.225 
Max: 6.112 
M inO 
Std: 1285.2 
Pix:69 

Meter: (2,3) 
Mean: 4.109 
Max: 8.792 
Min: 1,284 
Std: 1428.9 
Pix:400 

Meter: (2,2) 
Mean; 3.806 
Max: 6,631 
Min; SSI 
Sid: 1160.8 
PiK:400 

Meter: (2,1) 
Mean: 3,658 
Max: 5.385 
Min: 1,257 
Std: 1201 2 
Pix 40 

Meter: (3.8) 
Mean: 5.745 
Mix; 9.895 
Min:0 
Std 2136.4 
Pix:60 

Meter: (3.7) 
Mean: 6.450 
Max: 13.347 
Min:0 
Std: 3355 9 
Pix; 198 

Meter: (3.6) 
Mean: 6,005 
Mix: 15.874 
Min: 1.648 
Std: 1997.2 
Pix:382 

Meter: (3.5) 
Mean: 4,804 
Max: 10,761 
Min: 1.438 
Std: 1372.3 
Pix:400 

Meter: (3.4) 
Mean: 4.615 
Max: 9,078 
Min: 1,875 
Std: 1234.5 
Pix:387 

Meter: (3,3) 
Mean: 3,860 
Max: 7,054 
Min: 972 
Std: 1083.2 
Pix:400 

Meter: (3,2) 
Mean: 3.630 
Max: 6,870 
Min: 852 
Std 1109.4 
Pix:400 

Meter: (3.1) 
Mean: 3,524 
Max: 5,961 
Min; 1.346 
Std: 1104.S 
Pix-40 

Meter (4,8) 
Mean: 6,282 
Max: 12,544 
Min:0 
Std: 3477.1 
Pix 240 

Meter: (4.7) 
Mean: 5.675 
Max: 10.540 
Min: 1,627 
Std: 1570.8 
Pix:400 

Meier: (4,6) 
Mean: 5,126 
Mix: 14,108 
Min: 2.326 
Std: 1696 0 
Pix 400 

Meter: (4.5) 
Mean: 4.682 
Max: 9,558 
Min: 1,632 
Std: 1471.1 
Pix:400 

Meter (4,4) 
Mean: 4,059 
Max: 6.806 
Min: 1.668 
Std: 1084.8 
Pix: 400 

Meter: (4,3) 
Mean: 3,389 
Max 7,834 
MinO 
Std: 1986.1 
Pix:226 

Meter: (4,2) 
Mean: 3,264 
Max: 6,474 
M inO 
Sid: 1850.7 
Pix:22S 

Meter (4.1) 
Mean: 2.889 
Max: 4.642 
Min 0 
Std: 1684.5 
Pix24 

Meter; (5.8) 
Mean: 4,166 
Max: 10,849 
Min: 775 
Std: 1471.8 
Pix:392 

Meter: (5.7) 
Mean: 5.025 
Max: 8,103 
Min: 1,493 
Std; 1191.5 
Pix 400 

Meter: (5,6) 
Mean: 4.670 
Max: 10,756 
Min. 1,473 
Sid: 1424 2 
Pix4D0 

Meter: (S,S) 
Mean: 4,293 
Max: 7,217 
Min 1,752 
Std: 914.7 
Pix:400 

Meter: (5,4) 
Mean 4,081 
Max 7.265 
Min: 801 
Std: 1109.9 
Pix:400 

Meter: (5,3) 
Mean: 2,601 
Max; 4,649 
MinO 
Std 525.9 * 
Pix: 14 

Meter: (5,2) 
Mean:0 
Max: 0 
Min: 0 
Sid: 0 
PixO 

Meter (5,1) 
MeanO 
Max: 0 
Min 0 
Std: 0 
PixO 

Meter: (6.8) 
Mean: 3.895 
Max: 7,597 
Min: 1,132 
Std: 1280.3 
Pix 400 

Meter: (6,7) 
Mean: 4.496 
Max: 7,512 
Min: 1,326 
Std: 1150.1 
Pix:400 

Meter: (6,6) 
Mean: 4.070 
Max: 7,796 
Min: 1,165 
Std: 12206 
Pix;400 

Meter; (6.5) 
Mean: 4.349 
Max: 7,247 
Min 1,309 
Sid: 1048 1 
Pix400 

Meter: (6.4) 
Mean: 4.510 
Max: 8.446 
Min 941 
Std: 1361.0 
Pix:400 

Meier (6,3) 
Mean:0 
Max: 0 
M inO 
Std: 0 
PixO 

Meter: (6.2) 
Mean:0 
Max: 0 
Min:0 
Std: .0 
PixO 

Meter: (6.1) 
Mean;0 
Max: 0 
Min:0 
Std: .0 
PixO 

Meter: (7,8) 
Mean: 4.841 
Max; 9,429 
Min: 2,007 
Std: 1273.4 
Pix400 

Meter; (7,7) 
Mean: 4.583 
Max: 8,672 
Min: 1,658 
Std: 12506 
Pix:400 

Meter: (7.6) 
Mean: 4.612 
Max: 8,608 
Min: 853 
Std: I327.S 
Pix:400 

Meter (7,5) 
Mean: 4,517 
Max 8,200 
Min: 2.123 
Std: 990.8 
Pix:400 

Meter: (7,4) 
Mean 4,625 
Max: 8.243 
Min: 1.040 
Std: 1389.0 
Pix:384 

Meter: (7,3) 
Mean: 3,766 
Max: 5.351 
MinO 
Std: 613,7 
Pix: 10 

Meter: (7,2) 
Mean:0 
Mix: 0 
Min:0 
Std: .0 
Pix:0 

Meier: (7.1) 
Mean: 0 
Max: 0 
Min:0 
Std: .0 
PixO 

Meter: (8.8) 
Mean: 5,398 
Max: 9,557 
Min: 2,109 
Std: 13689 
Pix:400 

Meter: (8,7) 
Mean: 5.321 
Max: 22,184 
Min: 826 
Std: 2825 2 
Pix 400 

Meter: (8,6) 
Mean: 19,923 
Max: 143,547 
Min: 2.842 
Std: 19236.8 
Pix:400 

Meter (8,5) 
Mean: 7,689 
Max: 36.809 
Min; 2.466 
Std: 4702.4 
Pix:400 

Meter: (8.4) 
Mean: 4,351 
Mix: 6.980 
Min: 1.739 
Std: 971.5 
Pix:400 

Meter (8,3) 
Mean: 2.529 
Max: 4.471 
M inO 
Std: 587.2 
Pix;20 

Meter: (8,2) 
Mean:0 
Max: 0 
Min:0 
Std: .0 
PixO 

Meter: (8.1) 
Mean:0 
Max: 0 
Min:0 
Sid: 0 
PixO 

Meter: (9,8) 
Mean: 4,522 
Max: 8,151 
Min:0 
Std: 2076.7 
Pix 328 

Meter: (9,7) 
Mean: 4.971 
Max: 19.224 
Min: 1,323 
Std: 1911.6 
Pix 400 

Meter: (9.6) 
Mean: 7,849 
Max: 23,185 
Min: 1.540 
Std: 3400.7 
Pix 400 

Meter: (9,5) 
Mean: 5,119 
Max: 49,580 
Min; 1.690 
Std: 5458.4 
Pix:400 

Meter: (9,4) 
Mean: 3,993 
Max: 7.757 
Min: 943 
Std: 1265.8 
Pix:400 

Meter: (9,3) 
Mean: 1,889 
Max: 3,314 
M inO 
Std: 436.0 
Pix:20 

Meier: (9,2) 
Mean:0 
Max: 0 
Min:0 
Std: -0 
Pix:0 

Meter (9.1) 
Mean:0 
Max: 0 
M inO 
Std: 0 
PixO 

Meter: (lO.S) 
Mean: 4.170 
Max: 8,397 
MinO 
Std; 2270.7 
Pix:22S 

Meter; (10,7) 
Mean 4.563 
Max 7,876 
Min:0 
Std 2067.1 
Pix:302 

Meier (10.6) 
Mean 4,126 
Max: 7.272 
M inO 
Std: 1993.7 
Pix: 120 

Meter: (lO.S) 
Mean: 3.557 
Max: 5,967 
Min 0 
Std: 1742.0 
Pix: 120 

Meter: (10.4) 
Mean: 3,907 
Max: 6.850 
M inO 
Std: 1801.2 
Pix: 105 

Meter (10,3) 
Mean: 1,245 
Max: 1.626 
Min:0 
Std: 139-6 
Pix: 5 

Meter: (10.2) 
MeanO 
Max: 0 
Min:0 
Std: 0 
PixO 

Meter (10.1) 
Mean;0 
Max: 0 
Min:0 
Std: 0 
PixO 

Meter: (11,8) 
Mean: 298 
Max: 609 
Min:0 
Std: 79 2 
Pix 20 

Meter (11,7) 
Mean: 3,855 
Max; 7,062 
Min: 1,354 
Std: 905 0 
Pix:400 

Meter (11.6) 
Mean: 3,164 
Max: 6,471 
M inO 
Std: 1756.3 
Pix280 

Meter: (11.5) 
Mean:0 
Max: 0 
Min:0 
Std: .0 
PixO 

Meter: (11.4) 
Mean:0 
Max: 0 
Min:0 
Std:.0 
Pix:0 

Meter (11.3) 
Mean: 0 
Max: 0 
Min:0 
Std: .0 
Pix:0 

Meter: (11.2) 
Mean:0 
Max: 0 
M inO 
Std:.0 
PixO 

Meter (11,1) 
Mean:0 
Max: 0 
Min:0 
Std; .0 
Pix:0 

Meter: (12.8) 
Mean: 619 
Max: 1,524 
M inO 
Std: 163.1 
Pix 20 

Meter: (12,7) 
Mean; 3.605 
Max 7,622 
Min; 1.559 
Std: 913 5 
Pix;400 

Meter: (12,6) 
Mean: 3,269 
Max: 10.967 
MinO 
Sid: 2057.4 
Pix:280 

Meter (12.5) 
Mean: 0 
Max: D 
Min 0 
Std: .0 
Pix:0 

Meter: (12,4) 
Mean: 0 
Max; 0 
Min:0 
Std: 0 
Pix:0 

Meter: (12.3) 
Mean:0 
Max: 0 
M inO 
Std: .0 
Pix:0 

Meter: (12.2) 
Mean: 0 
Max: 0 
M inO 
Std: 0 
Pix:0 

Meter (12.1) 
Mean:D 
Max: 0 
Min:0 
Std: .0 
PixO 

Meter (13.8) 
Mean: 398 
Max: 284 
Min:0 
Std; 52-7 
Pix:2 

Meter: (13,7) 
Mean: 4.522 
Max: 5.969 
M inO 
Std: 1915.4 
Pix 40 

Meter: (13.6) 
Mean: 2,636 
Max; 3.713 
Min:0 
Std: 1055.3 
Pix:19 

Meter: (13,5) 
Mean:0 
Max: 0 
Min:0 
Sid: .0 
Pix:0 

Meter: (13.4) 
MeanO 
Max: 0 
M inO 
Std: 0 
PixO 

Meter: (13.3) 
Mean:0 
Max: 0 
M inO 
Std .0 
Pix:0 

Meter: (13.2) 
Mean:0 
Max; 0 
Min:0 
Std: .0 
PixO 

Meter (13,1) 
Mean:0 
Max: 0 
Min:0 
Sid. .0 
PixO 



TABLE E-3 B Floor Survey Data, Room C-102, Unit B-C102B, Total Beta/Gamma Activity, for Each Grid. Units are dpm/lOO cm averaged 
over one square meter. Grid coordinates (x,y) are in meters from reference point. Grids (1,1)-(13,1) and Grids (13,1)-(13,10) are not a full 
one square meter. Pix denotes number of 5 cm x 5 cm pixels in grid. Bold text denotes grids which exceed release limits, after background 
subtraction. 

Meier < 1.10) 
MeanO 
Max: 0 
Min:0 
Std .0 
Pix:0 

Meter: (1,9) 
Mean:0 
Max: 0 
Mn:0 
Std: .0 
PjxO 

Meter, (2,10) 
Mean. 0 
Max: 0 
Min:0 
Std: .0 
PixO 

Meter: (2,9) 
Mean: 0 
Max: 0 
MinO 
Sid: 0 
PJKO 

Meter. (3,10) 
Mean 0 
Max: 0 
MinO 
Sid:.0 
Pix:0 

Meter: (3.9) 
Mean:0 
Max: 0 
Min 0 
Sid: 0 
PixO 

Meter: (4.10) 
Mean:0 
Max: 0 
Min:0 
Std:.0 
PixO 

Meter: (4,9) 
Mean;0 
Max: 0 
MinO 
Std .0 
PixO 

Meter: (5,10) 
Mean: 7,354 
Max; 17,394 
Min:0 
Sid: 4300 1 
Pix,240 

Meter: (5,9) 
Mean: 4,124 
Max: 7,520 
Min:0 
Std: 1433.0 
Pix 352 

Meter: (6.10) 
Mean, 5.522 
Max: 10,620 
Min: 1,120 
Std: 1693 1 
Pix:400 

Meter: (6.9) 
Mean 4,804 
Max: S.524 
Min- 2,350 
Std- 1047 5 
Pix 400 

Meter (7.10) 
Mean: 5,558 
Max: 13.699 
Min: 1.587 
Std: 1709 0 
Pix:400 

Meier: (7,9) 
Mean: 5.20S 
Max: 9,180 
Min: 2,691 
Std 1171 3 
Pix 400 

Meter. (8.10) 
Mean: 6,724 
Max: 22,935 
Min: 1,741 
Std; 3732,4 
Pix 400 

Meter: (8,9) 
Mean: 5,192 
Max: 9,080 
Min: 2,269 
Std 11824 
Pix 400 

Meter: (9,10) 
Mean: 8.6S7 
Max: 22,732 
Min: 2,902 
Std 36386 
Pix:400 

Meier: (9,9) 
Mean: 5,074 
Max 9,227 
Min.O 
Std: 2504 8 
Pix.301 

Meter (10,10) 
Mean: 10,838 
Max 36,222 
Min: 4.260 
Std: 5148 1 
Pix:400 

Meter: (10,9) 
Mean: 6.009 
Max: 13,966 
Min:0 
Std: 3662 9 
Fix 189 

Meter: (11.10) 
Mean: 7,149 
Max 13,839 
Min: 2,070 
Std: 1726 4 
PU:400 

Meter (11,9) 
Mean: 5,248 
Max: 15,426 
Min:0 
Std: 2359 1 
Pix 360 

Meter: (12.10) 

Mean: 6.816 
Max 19,147 
Min: 1,839 
Std: 2182 4 
Pix:400 

Meter (12.9) 

Mean: 5,764 
Max: 15,001 
Min, 0 
Std 3027 8 
Pix316 

Meter: (13,10) 

Mean: 7,439 
Max: 10,144 
Min 1,790 
Std: 1942 6 
Pix:60 

Meter (13,9) 

Mean: 5,656 
Max: 7,844 
M m O 
Sid: 2550.0 
Pix 26 1 

l?l 



TABLE E-4A Floor Survey Data, Room C-102, Unit A-C102B, Total Alpha Activity, for Each Grid. Units are dpm/lOO cm'' averaged over 
one square meter. Grid coordinates (x,y) are in meters from reference point. Grids (1,1)-(13,1) and grids (3,1)-(13,10) are not a full one square 
meter. Pix denotes numberof 5 cm x 5 cm pixels in grid. Bold text denotes grids which exceed release limits, after background subtraction. 

Meier (1.8) 
Mean: 0 
Max: 0 
Min:0 
Std:.0 
Pix:0 

Meter: (1.7) 
Mean: 0 
Mix: 0 
Min:0 
Std: .0 
Pix:0 

Meter: (1,6) 
Mean:0 
Max: 0 
Min 0 
Sid: .0 
Pix:0 

Meter: (1.5) 
MeanO 
Max: 0 
Min:0 
Std: 0 
Pix:0 

Meter (1,4) 
Meui:48 
Max: 400 
Min:0 
Std: 87 6 
Pix:340 

Meter: (1,3) 
Mean: 37 
Max: 311 
Min:0 
Std: 83 9 
Pix:400 

Meter (1.2) 
Mean 48 
Max: 825 
Min:0 
Std: 119.7 
Pix:400 

Meter: (1,1) 
Mean: 0 
Max: 0 
Min:0 
Std:.0 
PixO 

Meter (2,8) 
Mean: 30 
Max: 294 
M inO 
Std: 40 4 
Pix: 104 

Meter: (2.7) 
Mean: 24 
Max: 420 
MinO 
Std: 56 9 
Pix:266 

Meter; (2.6) 
Mean: 51 
Max: 606 
M inO 
Std: 99 5 
Pix:300 

Meter: (2.5) 
Mean: 18 
Mix : 510 
Min:0 
Std: 54.7 
PbcSOO 

Meter: (2,4) 
Mean: 18 
Max: 279 
Min:0 
Std: 59 3 
Pix:385 

Meter (2,3) 
Mean: 42 
Max: 559 
Min:0 
Std: 98.5 
Pix:400 

Meter: (2,2) 
Mean: 47 
Max: 622 
M inO 
Std: 109.9 
Pix:400 

Meter: (2,1) 
Mean;0 
Max: 0 
MinO 
Std: 0 
PixO 

Meter (3,8) 
Mean: 52 
Max; 373 
Min.O 
Sid 67.3 
Pix: 160 

Meter: (3.7) 
Mean: 32 
Max: 380 
Min:0 
Std: 81 4 
Pix:400 

Meier: (3,6) 
Mean SI 
Max: 546 
MinO 
Std; 103 0 
Pix:400 

Meter: (3,5) 
Mean: 50 
Max: 559 
Min: 0 
Std: 103.S 
Pix:400 

Meter: (3.4) 
Mean: 45 
Max: SIS 
Min: 0 
Std: 89 5 
Pix400 

Meter: (3.3) 
Mean: 47 
Max: 467 
Min:0 
Std: 83 6 
Rx:400 

Meter: (3.2) 
Mean; 39 
Max: 405 
M inO 
Std: 81.0 
Pix:400 

Meter: (3.1) 
Mean: 0 
Max: 0 
M inO 
Std: 0 
PixO 

Meier: (4,8) 
Mean: 33 
Max: 710 
Min 0 
Std: 71 0 
Pix: 182 

Meier (4.7) 
Mean: 19 
Max: 399 
Min.O 
Std; 63.3 
Pix:400 

Meter: (4.6) 
Mean; 39 
Max: 775 
Min:0 
Std; 102 1 
Pix: 400 

Meter: (4.5) 
Mean: 39 
Max: 396 
Min 0 
Sid 83.3 
Pix:400 

Meter: (4,4) 
Mean: 42 
Max 441 
Min:0 
Std 92 2 
Pix 400 

Meter: (4.3) 
Mean; 46 
Max: 453 
MinO 
Std: 80.4 
Pix:227 

Meter: (4,2) 
Mean: 29 
Max: 466 
Min 0 
Std: 63 2 
Pix ISO 

Meter: (4.1) 
Mean:0 
Max: 0 
M inO 
Std:.0 
PixO 

Meter (S.S) 
Meui;26 
Max; 391 
Min:0 
Std 75.0 
Pix:380 

Meier: (5,7) 
Mean. 44 
Max: 628 
Min:0 
Std 104.9 
Pix:400 

Meter (5,6) 
Mean: 48 
Max: 606 
MinO 
Std: 112 4 
Pix:400 

Meter: (5,5) 
Mean, 42 
Max: 559 
MinO 
Std 95 6 
Pix:400 

Meter (5.4) 
Mean: 33 
Max; 394 
Min: 0 
Std: 71 8 
Pix 400 

Meter: (5.3) 
Mean:0 
Max: 0 
Min:0 
Std:.0 
Pix:0 

Meter: (5,2) 
Mean: 0 
Max: 0 
MinO 
Sid: .0 
PixO 

Meter (5,1) 
Mean:0 
Max: 0 
Min 0 
Std: .0 
PixO 

Meter: (6,8) 
Mean: 39 
Max: 4S0 
M inO 
Std: 81 1 
Pix:373 

Meter (6.7) 
Mean: 36 
Max: 457 
Min:0 
Std: 82 0 
Pix:400 

Meter: (6,6) 
Mean: 27 
Max: 311 
Min:0 
Std 78 9 
Pix:400 

Meter: (6,5) 
Mean: 26 
Max 254 
Min:0 
Std 67.9 
Pix.400 

Meter: (6,4) 
Mean 48 
Max; 430 
Min:0 
Std: 87.9 
Pix:400 

Meier: (6,3) 
Mean: 0 
Max 0 
Min:0 
Std: .0 
Pix:0 

Meter: (6,2) 
Mean: 0 
Max: 0 
Min: 0 
Std: .0 
Pix:0 

Meter: (6.1) 
Mean: 0 
M u : 0 
Min:0 
Std: .0 
Pix:0 

Meier: (7.8) 
Mean: 31 
Max: 280 
Min.O 
Std: 82 0 
Pix:400 

Meter: (7.7) 
Mean: 36 
Max: 546 
MinO 
Std: 96 7 
Pix 400 

Meter: (7.6) 
Mean 28 
Max, 508 
Min:0 
Std: 88 6 
Pix:400 

Meter: (7,5) 
Mean: 41 
Mix. 476 
Min:0 
Std 89.9 
Pix:400 

Meier: (7,4) 
Mein 39 
Max: 483 
Min:0 
Std: 81.9 
Pix:400 

Meter: (7,3) 
Mean- 18 
Max: 153 
Min:0 
Std: 11.4 
Pix: 18 

Meter: (7.2) 
Mean:0 
Max: 0 
Min:0 
Sid: .0 
PiK:0 

Meter: (7,1) 
Mean:0 
Max: 0 
MinO 
Std: .0 
Pix:0 

Meter: (8.8) 
Mean: 33 
Max; 462 
Min 0 
Std: 88 0 
Pix:400 

Meter: (8.7) 
Mean:S2 
Max: 697 
Min:0 
Std: 115.2 
Pix 400 

Meter: (8.6) 
Mean: 61 
Max: 684 
Min:0 
Std 127 4 
Pix:400 

Meter: (8,5) 
Mean: 28 
M u : 266 
MinO 
Std 71.1 
Pix:400 

Meter: (8,4) 
Mein: 43 
Max: 523 
Min:0 
Std. 95.1 
Pix:400 

Meter (8,3) 
Mem: 28 
Max: 253 
M inO 
Std: 18.8 
Pix;20 

Meter; (8.2) 
Mean:0 
Max: 0 
Min:0 
Std: .0 
PixO 

Meter: (8,1) 
Mean:0 
Max: 0 
Min 0 
Std:.0 
PixO 

Meter: (9.8) 
Mean: 40 
Max: 656 
Min 0 
Std: 81.5 
Pix: 208 

Meter: (9.7) 
Mean: 31 
Max: 450 
M inO 
Std: 66 4 
Pix:220 

Meter: (9.6) 
Mean: 33 
Max: 546 
Min:0 
Std 71 9 
Pix 220 

Meter: (9.5) 
Mean: 28 
Max: 394 
Min:0 
Std 54 S 
Pix:237 

Meter: (9.4) 
Mean: SI 
Max: 762 
Min:0 
Std: 97.0 
Pix:240 

Meter: (9,3) 
Mean: 0 
Max: 0 
M inO 
Std: .0 
Pix: 12 

Meter: (9,2) 
Mean: 0 
Max: 0 
Min 0 
Std: 0 
PixO 

Meter: (9.1) 
Mean:0 
Max: 0 
M inO 
Sid: 0 
PixO 

Meter (10.8) 
Mean: SO 
Max: 223 
M inO 
Std 28 0 
Pix: IS 

Meter (10.7) 
Mean: 17 
Max: I4S 
MinO 
Std: 15.6 
Pix: 3 8 

Meter: (10.6) 
Mean: 47 
Max: 148 
MinO 
Std: IS.6 
Pix: 14 

Meter: (10.5) 
Mean: 0 
Max: 0 
Min:0 
Std .0 
PixO 

Meier (10,4) 
Mean: 0 
Max: 0 
Min:0 
Std: .0 
PixO 

Meier (10,3) 
Mean 0 
Max: 0 
M inO 
Std: -0 
PixO 

Meter (10,2) 
Mcan:0 
Max: 0 
Min:0 
Std:,0 
PixO 

Meter: (10,1) 
Mean:0 
Max: 0 
Min:0 
Std: .0 
PixO 

Meter: (11,8) 
Mean: 37 
Max: 402 
M inO 
Sid 64.3 
Pix:200 

Meter: (11,7) 
Mean: 25 
Max: 298 
Min 0 
Std: 56.3 
Pix400 

Meter: (11.6) 
Mean: 41 
Mix: 659 
Min:0 
Std 763 
Pix: 140 

Meter: (11.5) 
Mean: 0 
Max: 0 
Min:0 
Std: .0 
PixO 

Meter: (11,4) 
Mean:0 
Max: 0 
Min:0 
Std:.0 
PixO 

Meter (11,3) 
Mean:0 
Max: 0 
Min:0 
Std:.0 
PixO 

Meter: (11,2) 
Mean:0 
Max: 0 
M inO 
Std: .0 
Pix:0 

Meter: (11.1) 
MeanO 
Max: 0 
M inO 
Sid: .0 
PixO 

Meter: (I2,B) 
Mean: 40 
Max: 386 
M inO 
Std: 62.6 
Pix: 179 

Meter: (12,7) 
Mean: 33 
Max: 326 
M inO 
Std: 63.S 
Pix:400 

Meter: (12.6) 
Mean: 38 
Max: 329 
M inO 
Std: 60.5 
Pix: 140 

Meter: (12.5) 
Mein;0 
Max: 0 
Min:0 
Std: .0 
PixO 

Meter: (12,4) 
Mean: 0 
Max: 0 
Min:0 
Std: 0 
PixO 

Meter: (12.3) 
Mean: 0 
Max: 0 
Min:0 
Std: .0 
PixO 

Meter (12.2) 
Mean: 0 
Max: 0 
Min:0 
Std: ,0 
PixO 

Meter: (12.1) 
Mean: 0 
Max: 0 
M inO 
Std 0 
PixO 

Meter (13.8) 
Mean: 47 
Max: 179 
Min 0 
Std: 46.2 
Pix:21 

Meter: (13.7) 
Mean 34 
Max 179 
MinO 
Std: 51 9 
Pix;60 

Meter: (13,6) 
Mean: 47 
Max; 179 
MinO 
Std 46.3 
Pix:21 

Meter: (13,5) 
MeanO 
Max: 0 
Min 0 
Std: .0 
PixO 

Meter: (13.4) 
Mean:0 
Max: 0 
Min 0 
Std 0 
PixO 

Meter: (13,3) 
Mean: 0 
Max; 0 
Min:0 
Std: 0 
PixO 

Meter (13,2) 
Mean: 0 
Max: 0 
M inO 
Std: .0 
PixO 

Meter (13.1) 
Mean:0 
Max: 0 
Min:0 
Std: .0 
PixO 



TABLE E-4B Floor Survey Data, Room C-102, Unit A-C102B, Total Alpha Activity, for Each Grid. Units are dpm/lOO cm averaged over 
one square meter. Grid coordinates (x,y) are in meters from reference point. Grids (1,1)-(13,1) and grids (3,1)-(13,10) are not a full one square 
meter. Pix denotes number of 5 cm x 5 cm pbtels in grid. Bold text denotes grids which exceed release limits, after background subtraction. 

Pix:0 

Pi.O 

Meter (2.10) 

Max: 0 

PixO 

Meter (2.9) 

PixO 

Meier (3.10) 

Max 0 

PixO 

Meter (3,9) 

Min 0 
Std .0 
PixO 

Meter (4.10) 
Mean 0 
Max: 0 
Min 0 
Std: 0 
PixO 

Meter: (4,9) 
Mean 95 
Max: 430 
Min 0 
Sid 44 8 
Pix 30 

Meier (5.10) 
Mean: 28 
Max 415 
MinO 
Std 69 0 
PU2S0 

Meter (5,9) 
Mean: 20 
Max: 508 
Min.O 
Sid 69 5 
Pix 170 

Meter (6.10) 
Mean: 35 
Max: 466 
MinO 
Std: 93 2 
Pix:400 

Meter: (6.9) 
Mean: 36 
Max: 453 
Min 0 
Std SS 8 
PixlRft 

Meter (7.10) 
Mean: 27 
Max: 269 
Min 0 
Std 65 1 
Pix 400 

Met«-: (7.9) 
Mean 34 
Max: 432 
Min:0 
Std. 84 1 
Pix400 

Meter: (8.10) 
Mean 34 
Max 430 
MinO 
Std: 84 9 
Pix:400 

Meter: (8.9) 
Mean: 43 
Max: 447 
Min 0 
Std: 94 2 
PiK400 

Meter (9,10) 
Mean 25 
Max 546 
MinO 
Std 692 
Pix 400 

Meter (9.9) 
Mean: 42 
Max 355 
Mm 0 
Std. 74.9 
Pix n o 

Meter (10,10) 
Mean 28 
Max 218 
Min 0 
Std 56 5 
Pix 400 

Meter (10.9) 
Mean: 42 
Max 447 
Min 0 
Std 76 0 
Pix 107 

Meter:( l l . lO) 

Std; 70.6 
Pix 400 

Meter (11.9) 
Mean: 48 
Max 609 
Min 0 
Std 93 2 
Pix 400 

Meter (12.10) 

Meter (12.9) 

Min 0 
Std 45 6 
P ix lS l 

Meter: (13.10) 

Mean 42 

Meter (13.9) 

bi 



TABLE E-5A Floor Survey Data, Room C-102, Unit B-C102C, Total Beta/Gamma Activity, for Each Grid. Units are 
dpm/lOO cm^ averaged over one square meter. Grid coordinates (x,y) are in meters from reference point. Grids (1,1)-(8,1) and 
grids (8,1)-(8,11) are not a full one square meter. Pix denotes number of 5 cm x 5 cm pixels in grid. Bold text denotes grids which 
exceed release limits, after background subtraction. 

Meter (1,8) 
Mean: 5.725 
Max: 9,403 
Min: 2,526 
Std: 1340 9 
Pix:400 

Meter: (1,7) 
Mean: 5,357 
Max: 8,132 
M inO 
Std 1843 8 
Pix:352 

Meter: (1,6) 
Mean: 4,183 
Max: 6.711 
Min: 0 
Std: 1731.7 
Pix:329 

Meter: (1.5) 
Mean: 4.025 
Max: 6,930 
Min. 0 
Sid: 1871 3 
Pix:306 

Meter: (1.4) 
Mean: 3,616 
Max: 7.466 
Min:0 
Std: 1874.0 
PiK:280 

Meter (1,3) 
Mean: 4,220 
Max: 13,827 
Min 0 
Std: 2301.1 
Pix:290 

Meter: (1,2) 
Mean: 3.037 
Max: S.669 
Min:0 
Std: 1385.4 
Pixr320 

Meter: (1,1) 
Mean: 644 
Mix; I.0S4 
Min:0 
Std: 291.1 
Pix 16 

Meter (2.8) 
Mem 5.046 
Mix; 8,034 
Min: 2,508 
Std: 1081 6 
Pix:400 

Meter: (2,7) 
Mean: 5,075 
Max: 10,186 
Min: 1,792 
Std: 1547 8 
Pix;384 

Meter: (2,6) 
Mean: 4,626 
Max: 8.407 
Min: 1.319 
Std; 1396 7 
Pix:382 

Meter: (2,5) 
Mean: 6,354 
Max: 91,037 
Min: 690 
Std: 9401.4 
Pix:389 

Meter: (2.4) 
Mean: 4.107 
Max; 8,354 
Min: 1,437 
Std: 1258 2 
Pix:400 

Meter; (2.3) 
Mean: 4.649 
Max: 14.336 
Min: 1,821 
Std: 1799 2 
Pix:400 

Meter: (2.2) 
Mean; 3.395 
Max: 6,780 
Min: 1,033 
Std; 984 3 
Pix 400 

Meter: (2,1) 
Mean: 1.091 
Max: 2.5 IB 
Min:0 
Std: 570.9 
Pix 20 

Meier (3,8) 
Mean: 4.451 
Max: 8.354 
Min: 2,090 
Std: 1158.2 
Pix:400 

Meter: (3.7) 
Mean: 4,774 
Max: 9,411 
Min.O 
Sid: 1771 3 
Pix;367 

Meter: (3,6) 
Mean: 4,178 
Max: 8,370 
Min:0 
Std: 2071.4 
Pix:323 

Meter: (3.5) 
Mean; 4.522 
Max: 9,601 
Min: 2,120 
Sid: 1149.2 
Pix:400 

Meter: (3.4) 
Mean: 4.622 
Max: 10.395 
Min: 1.194 
Std: 16S1 7 
Pix:400 

Meter (3.3) 
Mean: 4.908 
Max: 9,656 
Min: 1,526 
Std: 1400 5 * 
Pix:400 

Meier (3.2) 
Mean: 4.367 
Max: 8.735 
Min: 1,068 
Std: 1397.6 
Pix;383 

Meter (3.1) 
Mean; 1,445 
Max: 2.577 
Min:0 
Std: 674.5 
Pix 21 

Meier: (4,8) 
Mean 4,620 
Max 8,583 
Min; 1.924 
Std: 1175.0 
Pix:400 

Meter: (4,7) 
Mean: 5,169 
Mix: 9,456 
Min: 2.389 
Std II17 2 
Pix:400 

Meter: (4,6) 
Mean: 3,962 
Max: 7.253 
Min: 597 
Std: 1360.1 
Pix 400 

Meter: (4,5) 
Mean: 4,241 
Max: 7,604 
Min: 1.651 
Std: 1103-1 
PiK:400 

Meter: (4.4) 
Mean: 3.978 
Max 7,963 
Min: 1.723 
Std: 1091.1 
Pix;400 

Meter; (4.3) 
Mean: 6,254 
Max: 25,120 
Min 1,799 
Std: 33710 
Pix:400 

Meter: (4,2) 
Mean: 9,664 
Max: 27,254 
Min 2,983 
Std: 5484 5 
Pix 400 

Meter: (4,1) 
Mean: 5,532 
Max: 7,459 
Min: 1,223 
Std: 1664.1 
Pix40 

Meter: (5,8) 
Mean 6,191 
Max: 12.316 
Min: 1,193 
Sid 1744.1 
Pix:400 

Meter: (5,7) 
Mean: 5.523 
Mix: 9.S8S 
Min: 2,388 
Std 1234 4 
Pix:400 

Meter: (5.6) 
Mean: 4.156 
Max: 8.273 
Min: 519 
Std: 1605.6 
Pix:400 

Meter (S.S) 
Mean: 4,110 
Max: 6.732 
Min: 1,816 
Std: 962.5 
Pix:400 

Meter (5,4) 
Mean: 4,071 
Max 7.606 
Min 1,348 
Std: 1148.6 
Pix;400 

Meter (5.3) 
Mean: 3.768 
Mix 7.29S 
Min: 1,110 
Std: 1050.5 
Pix:400 

Meter: (5,2) 
Mean: 4,087 
Max: 7.668 
Min: 1,522 
Std 11700 
Pix:400 

Meter (5,1) 
Mean 4,S42 
Max: 5,838 
Min: 852 
Std: 1263.2 
Pix-40 

Meter (6,8) 
Mean: 7,816 
Max: 14,526 
Min: 3.881 
Std: 1811.2 
Pix:400 

Meter: (6.7) 
Mean: 6,138 
Max: 12.608 
Min: 2,089 
Std: 1777.2 
Pix:400 

Meter: (6,6) 
Mean: 5,096 
Max: 9,301 
Min; 2.012 
Std: 1284,8 
Pix:400 

Meter: (6,5) 
Mean: 3.860 
Max: 7.287 
M inO 
Std: 1423.9 
Pix:358 

Meter: (6.4) 
Mean: 3,997 
Max: 8,097 
Min.O 
Std: 1986.7 
Pix:288 

Meter: (6.3) 
Mean: 4,054 
Max: 7,749 
M inO 
Std: 1878.9 
PiK:298 

Meter: (6,2) 
Mean: 3.672 
Max: 8.299 
M inO 
Std: 1799 7 
Pix:2S0 

Meter: (6,1) 
Mean: 3,948 
Max: S.056 
Min 0 
Sid: 1500.1 
Pix:28 

Meter (7,8) 
Mean: 6,551 
Max: 19,639 
Min: 3,029 
Std: 1793,9 
Pix:400 

Meter: (7.7) 
Mean: 5,391 
Max: 11,939 
Min: 2.196 
Std 1488 0 
Pix:400 

Meier. (7.6) 
Mean 5,073 
Max: 12,102 
Min: l.S 14 
Std: 1436.9 
Pix:400 

Meter (7,5) 
Mean: 4,267 
Max: 7.383 
M inO 
Std: 2105.3 
Pix:260 

Meter (7.4) 
Mean: 0 
Max: 0 
M inO 
Std: .0 
Pix:0 

Meter: (7,3) 
Mean: 0 
Max: 0 
M inO 
Std:-0 
PixO 

Meter: (7,2) 
Mean:0 
Max: 0 
M inO 
Std: .0 
PixO 

Meter: (7,1) 
Mean: 0 
Max: 0 
M inO 
Std:.0 
PixO 

Meter. (8.8) 
Mean: 7,810 
Max 29.013 
Min: 3,455 
Std 3768.2 
Pix: 300 

Meter: (8,7) 
Mean: S.406 
Max: 10.090 
Min: 2.372 
Std: 1439 7 
Pix:300 

Meter: (8.6) 
Mean: 4.939 
Max: 8,956 
Min: 1,381 
Sid: 1479.2 
PiK:300 

Meter (8,5) 
Mean: 4,579 
Max: 7.S88 
Min:0 
Std: 2266.4 
Pix: 195 

Meter (8.4) 
Mean:0 
Max: 0 
Min:0 
Std: .0 
PixO 

Meter: (8,3) 
Mean:0 
Max: 0 
M inO 
Std: .0 
Pix:0 

Meter (8,2) 
Mean:0 
Max: 0 
Min:0 
Std: .0 
Pix:0 

Meter; (8,1) 
Mean:0 
Max; 0 
Min:0 
Std: .0 
PixO 



TABLE E-5B Floor Survey Data, Room C-102, Unit B-C102C, Total Beta/Gamma Activity, for Each Grid. Units are 
dpm/lOO cm^ averaged over one square meter. Grid coordinates (x,y) are in meters from reference point. Grids (1,1)-(8,1) and 
Grids (8,1)-(8,11) are not a full one square meter. Pix denotes number of 5 cm x 5 cm pixels in grid. Bold text denotes grids 
which exceed release limits, after background subtraction. 

Meter (1.11) 
Mean: 0 
Max: 0 
Min:0 
Std 0 
PixO 

Meter: (1,10) 
Mean: 0 
Max: 0 
MinO 
Std 0 
PixO 

Meter: (1,9) 
Mean; 3.307 
Max 7,373 
Min.O 
Std: 1145 2 
Piv40 

Meier: (2,11) 
MeanO 
Max: 0 
MinO 
Std: 0 
PixO 

Meter: (2,10) 
Mean 0 
Max: 0 
Min:0 
Std: 0 
Pix:0 

Meter: (2.9) 
Mean: I.SSI 
Max: 4,733 
MinO 
Std: 681 3 

h'^;"! 

Meter: (3.11) 
Mean 0 
Max: 0 
Min 0 
Std 0 
PixO 

Meter. (3,10) 
Mean: 0 
Max 0 
Min:0 
Std: .0 
PixO 

Meier: (1.9) 
Mean: 2.480 
Max: 6,726 
Min 0 
Std: 1071 7 
Pix 60 

Meter (4,11) 
Mean:0 
Max: 0 
MinO 
Std 0 
Pix:0 

Meter: (4.10) 
Mean:0 
Max: 0 
MinO 
Std: .0 
Pix:0 

Meter: (4.9) 
Mean: 2,489 
Max: 5,973 
MinO 
Std: 1034.1 
PixfiO 

Meier: (5,11) 
Mean. 0 
Max 0 
Min:0 
Sid:.0 
PixO 

Meter: (5,10) 
MeanO 
Max: 0 
MinO 
Std:.0 
PixO 

Meter: (5,9) 
Mean: 5.562 
Max: 13,315 
Min.O 
Std: 2355 0 
Pix-fiO 

Meter. (6,11) 
Mean: 22.037 
Max: 169.749 
Min:0 
Std: 21648.9 
Pix:320 

Meter: (6,10) 
Mean: 15,724 
Max 176,503 
MinO 
Std 18622,5 
Pix: 3 20 

Meter: (6,9) 
Mean: 8,446 
Max 19,871 
Min:0 
Std 4027,7 
P i x l l ? 

Meter (7,11) 
Mean: 25,999 
Max: 192.075 
Min: 4.902 
Std: 29523 0 
Pix:400 

Meter (7.10) 
Mean: 9,197 
Max: 31,559 
Min: 4,401 
Std IISO 4 
Pix:400 

Meter: (7,9) 
Mean: 6,866 
Max: 17.249 
Min: 487 
Std: 2262 1 
Pix 390 

Meter: (8,11) 
Mean 6,694 
Max: 10,902 
Min: 2.456 
Std: 1384 7 
Pix;300 

Meter: (8.10) 
Mean: 7.117 
Max: 20,016 
MinO 
Std: 1905 6 
Pix: 183 

Meter (8.9) 
Mean: 6.06S 
Max: 9.491 
MinO 
Std: 1773.3 

1 Pix285 

^ 



TABLE E-6A Floor Survey Data, Room C-102, Unit A-C102C, Total Alpha Activity, for Each Grid. Units are dpm/lOO cm' 
averaged over one square meter. Grid coordinates (x,y) are in meters from reference point. Grids (1,1)-(8,1) and grids (8,1)-(8,11) 
are not a full one square meter. Pix denotes number of 5 cm x 5 cm pixels in grid. Bold text denotes grids which exceed release 
limits, after background subtraction. 

Meter: (1,8) 
Mean: 45 
Max: 589 
Min 0 
Std: 101.4 
Pix 400 

Meier (1,7) 
Mean 59 
Max: 577 
M inO 
Std: 115.9 
Pix400 

Meier (1,6) 
Mean 32 
Max: 330 
M inO 
Std: 83.1 
Pix:364 

Meier (1.5) 
Mean; 29 
Max: 330 
Min:0 
Std: 74.0 
Pix:360 

Meter (1,4) 
Mem; 51 
Max: 526 
MinO 
Std: 103.3 
Pix:335 

Meter (1.3) 
Mean: 43 
Max: 311 
Min:0 
Std: 86.1 
Pix:320 

Meter (1,2) 
Mean: 42 
Max: 390 
Min 0 
Std: 78.1 
Pix:280 

Meter (1,1) 
Mem. 0 
Max: 0 
MinO 
Std .0 
Pix: 14 

Meter: (2,8) 
Mean: 26 
Max: 410 
Min:0 
Std: 84 5 
Pix:400 

Meter: (2.7) 
Mem: 47 
Max: SOO 
Min:0 
Std: 106.5 
Pix:390 

Meter: (2,6) 
Mem: 34 
Max: 574 
MiniO 
Std: 94.3 
Pix:389 

Meter (2,5) 
Mem 72 
Max: 700 
Min:0 
Std: 137.9 
Pix:400 

Meter: (2,4) 
Mean: 37 
Max 279 
Min:0 
Std: 80.5 
Pix:400 

Meter: (2,3) 
Mem. 35 
Max: 763 
Min:0 
Std 94 9 
Pix:400 

Meter: (2.2) 
Mem: S3 
Max: SS9 
Min:0 
Std: 103.S 
Pix400 

Meter (2,1) 
Mean:0 
Max: 0 
Min: 0 
Std: .0 
Pix20 

Meter (3,8) 
Mem: 26 
Max: 332 
M inO 
Std: 73.5 
Pix:400 

Meier: (3.7) 
Mem: 22 
Max: 476 
Min:0 
Std: 71 2 
Pix:370 

Meter: (3.6) 
Mem: 33 
Max: 330 
Min:0 
Std: SS.2 
Kx:362 

Meter: (3,5) 
Mem: 63 
Max: 690 
Min:0 
Std: 127.9 
Pix:400 

Meter: (3,4) 
Mem; 41 
Max: 393 
Min:0 
Std: 92.0 
Pix: 390 

Meter: (3,3) 
Mean: 36 
Max: 486 
Min: 0 
Std: 85 7 * 
Pix:370 

Meter: (3.2) 
Mem: 53 
Max: 622 
MinO 
Std: 113.9 
Pix:400 

Meter: (3,1) 
Mem:0 
Max; 0 
Min:0 
Std:.0 
Pix 20 

Meter (4,8) 
Mem; 23 
Max: 490 
Min:0 
Std; 73.5 
Pix:4D0 

Meter: (4,7) 
Mem: 31 
Max; 415 
MinO 
Std; 79 1 
Pix:400 

Meter: (4.6) 
Mem: 23 
Max: 311 
Min:0 
Std: 73 3 
PixlSO 

Meter: (4.5) 
Mem: 44 
Max: 534 
Min: 0 
Std: 102.6 
Pix:400 

Meter: (4,4) 
Mean: 40 
Max: 863 
Min:0 
Std: 103 6 
Pix:400 

Meier: (4,1) 
Mem: 35 
Max: 350 
Min:0 
Std; 85.0 
Pix:400 

Meter; (4.2) 
Mem: 37 
Max: 447 
Min:0 
Std: 88 1 
Pix:400 

Meter: (4,1) 
Mem; 93 
Max: 243 
MinO 
Std 105 9 
Pix 40 

Meter: (5,8) 
Mem: 29 
Mix: 401 
MinO 
Std: 80 2 
Pix:400 

Meter (5,7) 
Mem: 29 
Mix: 514 
MinO 
Std 82.6 
Pix:400 

Meter: (5,6) 
Mem: 31 
Max: 546 
MinO 
Std 86.0 
Pix:3S0 

Meter: (5,5) 
Mem; 36 
Max: 410 
Min:0 
Std: 88.2 
Pix,400 

Meter: (5.4) 
Mem: IS 
Max; 495 
Min:0 
Std: 72.2 
Pix:400 

Meter: (5,3) 
Mem: 36 
Max: 617 
M inO 
Std: 94 8 
Pix:400 

Meter (5,2) 
Mem: 40 
Max: 561 
Min:0 
Std 99 3 
Pix:400 

Meter: (5,1) 
Mem: 37 
Max: 239 
Min:0 
Std: 74.5 
Pix 40 

Meter: (6,8) 
Mem: 30 
Max: 559 
MinO 
Std: 79.0 
Pix:400 

Meter: (6,7) 
Mem: 24 
Max: 311 
Min:0 
Std: 76.2 
Pix:400 

Meter: (6,6) 
Mem: 49 
Max: 622 
Min;0 
Std: 111.2 
Pix:37l 

Meter, (6.5) 
Mem: 29 
Max: 409 
Min:0 
Std: 73 J 
Pix: 270 

Meter: (6,4) 
Mem: 26 
Max: 294 
M inO 
Std: 51.9 
Pix:215 

Meter: (6.3) 
Mem: 49 
Max: 294 
Min:0 
Std: 86.9 
Pix:124 

Meier: (6,2) 
Mem: 55 
Max: 717 
Min:0 
Std: 111.9 
Pix:340 

Meter: (6.1) 
Mem: IS 
Max: 195 
Min:0 
Std: 44.3 
Pix 34 

Meter: (7.B) 
Mem: 19 
Max; 331 
MinO 
Std: 60.1 
Pix:400 

Meter: (7,7) 
Mem: 19 
Max: 248 
Min:0 
Std; 50 0 
Pix:400 

Meter: (7.6) 
Mem: 27 
Max: 419 
Min:0 
Std:61.3 
Kx:280 

Meter: (7,5) 
Mean: 0 
Max: 0 
Min:0 
Sid: .0 
PixO 

Meter: (7,4) 
Mean: 0 
Max: 0 
M inO 
Std: .0 
PixO 

Meier: (7.3) 
Mem: 0 
Max: 0 
MinO 
Std; .0 
Pix:0 

Meter: (7,2) 
M e m o 
Max: 0 
Min:0 
Std: 0 
Pix:0 

Meter: (7,1) 
Mem:0 
Max: 0 
MinO 
Std;.0 
PixO 

Meter: (8,8) 
Mem: 23 
Max: 254 
Min:0 
Std: 65.1 
Pix:240 

Meter: (8,7) 
Mem: 12 
Max: 228 
Min:0 
Std: 40.6 
Pix:240 

Meter (S.6) 
Mem: 19 
Mix: 243 
Min:0 
Std: 47.9 
Pix: 168 

Meter: (8.5) 
Mem:0 
Max; 0 
Min:0 
Std:.0 
PixO 

Meter: (8.4) 
Mean: 0 
Max: 0 
Min:0 
Std:.0 
Pix:0 

Meter: (8,3) 
Mem 0 
Max: 0 
Min:0 
Std; .0 
Pix:0 

Meter: (8,2) 
Mem:0 
Max: 0 
Min:0 
Std: .0 
Pix:0 

Meter: (8,1) 
Mem:0 
Max: 0 
Min:0 
Sid: .0 
PixO 



TABLE E-6B Floor Survey Data, Room C-102, Unit A-C102C, Total Alpha Activity, for Each Grid. Units are dpm/100 cm 
averaged over one square meter. Grid coordinates (x,y) are in meters from reference point. Grids (1,1)-(8,1) and grids (8,1)-
(8,11) are not a full one square meter. Pix denotes number of 5 cm x 5 cm pixels in grid. Bold text denotes grids which exceed 
release limits, after background subtraction. 

Meter. ( I . l 1) 
Mean:0 
Max: 0 
Min:0 
Std: .0 
PixO 

Meter: (1,10) 
Mem: 0 
Max: 0 
Min:0 
Sid: .0 
PixO 

Meter (1,9) 
Mem: 36 
Max: 510 
Min:0 
Std: 57.8 
Pixt40 

Meier, (2,11) 
Mem: 0 
Max: 0 
MinO 
Std: 0 
PixO 

Meter: (2,10) 
Mem: 0 
Max: 0 
M inO 
Std:.0 

Meter: (2,9) 
Mem: 41 
Max: 294 
Min:0 
Std: 610 
Pix 140 

Meier: (3,11) 
MemO 
Max: 0 
MinO 
Std:.0 
PixO 

Meter: (3,10) 
MemO 
Max: 0 
Min:0 
Std:.0 
PixO 

Meter: (3,9) 
Mean: 70 
Max: 805 
Min:0 
Std: 96.1 
Pix-140 

Meter (4,11) 
Mem 0 
Max: 0 
Min:0 
Std:.0 
Pix:0 

Meter: (4.10) 
Mem:0 
Max: 0 
MinO 
Std 0 
PixO 

Meter: (4,9) 
Mean I I 
Max: 254 
MinO 
Sid: 31 0 
Pix 140 

Meier: (5,11) 
Mem:0 
Max: 0 
Min;0 
Std:.0 
PixO 

Meter: (5.10) 
Mem:0 
Max: 0 
Min:0 
Std: 0 
PixO 

Meier: (5,9) 
Mem: 19 
Max: 508 
Min:0 
Std: 56 0 
Pix 140 

Meter: (6,11) 
Mem; 29 
Max: 279 
Min 0 
Sid: 74.4 
Pix:380 

Meter (6,10) 
Mem 33 
Max: 732 
MinO 
Std. 96.2 
Pix: 380 

Meter: (6,9) 
Mem: 27 
Max: 400 
Min 0 
Std: 78.1 
Pix 384 

Melet (7,11) 
Mem: 36 
Max: 689 
Min:0 
Std 97 8 
Pix:400 

Meter (7,10) 
Mem 33 
Max: 599 
MinO 
Std: S6,4 
Pix: 400 

Meier: (7.9) 
Mem: 20 
Max: 355 
Min:0 
Sid: 61 8 
PJi;400 

Meier (8,11) 

Mem 45 
Max: 481 
MinO 
Std: 94.7 
Pix:240 

Meter: (8.10) 
Mem: 24 
Max: 388 
M inO 
Std: 54.0 
Pix:150 

Meter: (8,9) 
Mem: 47 
Max: 508 
M inO 
Std; 102 2 

1 Pix240 

>?5 



TABLE E-7 Floor Survey Data, Storeroom, Unit B-STORl, Total Beta/Gamma Activity, for 
Each Grid. Units are dpm/100 cm^ averaged over one square meter. Grid coordinates (x,y) are 
in meters from reference point. Grids (l,l)-(6,4) and Grids (5,5)-(6,S) are not a full one square 
meter. Pix denotes number of 5 cm x 5 cm pixels in grid. Bold text denotes grids which exceed 
release limits, after background subtraction. 

Meter: (1,5) 
Mean: 4,619 
Max: 9,352 
Min: 1,957 
Sid: 1134.3 
Pix:400 

Meter: (1,4) 
Mean: 3,807 
Max: 6,462 
Min :0 
Std: 2105,3 
Pix:220 

Meier: (1,3) 
Mean:0 
Max: 0 
Min :0 
Sid: ,0 
Pix:0 

Meter: (1,2) 
Mean: 0 
Max: 0 
M in :0 
Sid: ,0 
Pix:0 

Meter: (1,1) 
Mean: 0 
Max: 0 
M in :0 
Sid: .0 
Pix:0 

Meter: (2,5) 
Mean: 4,003 
Max: 7,593 
Min: 270 
Sld: 982.8 
Pix:400 

Meter: (2,4) 
Mean: 4,040 
Max: 9,316 
M in :0 
Sld: 2290,0 
Pix:234 

Meter: (2,3) 
Mean: 0 
Max: 0 
M in :0 
Std: ,0 
Pix:0 

Meter: (2,2) 
Mean: 0 
Max: 0 
M in :0 
Std: ,0 
Pix:0 

Meier: ( 2 , l i 
Mean: 0 
Max: 0 
M in :0 
Std: .0 
Pix:0 

Meter: (3,5) 
Mean: 3,509 
Max: 6,723 
Min: 778 
Std: 1026.2 
Pix:400 

Meter: (3,4) 
Mean: 4,223 
Max: 7,484 
Min :0 
Std: 2076,8 
Pix:260 

Meter: (3,3) 
Mean: 0 
Max: 0 
M in :0 
Std: ,0 
Pix:0 

Meter: (3,2) 
Mean: 0 
Max: 0 
Min :0 
Std: ,0 
PixO 

Meter: (3,1) 
Mean: 0 
Max: 0 
M in :0 
Std; .0 
Pix:D 

Meter: (4,5) 
Mean: 3,484 
Max: 7,554 
Min: 802 
Std: 1174.0 
Pix:400 

Meter: (4,4) 
Mean: 4,509 
Max: 20,080 
Min :0 
Sld: 2178,2 
Pix:372 

Meter: (4,3) 
Mean: 4,076 
Max: 7,116 
Min :0 
Std: 1729,7 
Pix:320 

Meter: (4,2) 
Mean: 6,521 
Max: 41,069 
Min :0 
Std: 6363,6 
Pix:320 

Meter: (4,1) 
Mean: 21,618 
Max: 34,072 
Min :0 
Sld: 10023.0 
Pix:48 

Meter: (5,5) 
Mean: 3,276 
Max: 5,683 
Min :0 
std: 1043,1 
Pix:382 

Meter: (5,4) 
Mean: 3,548 
Max: 6,106 
M in :0 
Std: 1309,2 
Pix:353 

Meter: (5,3) 
Mean: 3,468 
Max: 5,962 
Min :0 
Std: 1507,9 
Pix:340 

Meter: (5,2) 
Mean: 3,327 
Max: 5,496 
Min :0 
Sld: 1405.1 
Pix:340 

Meter: (5,1) 
Mean: 3,893 
Max: 5,024 
Min :0 
Std: 1521,0 
Pix:51 

Meter: (6,5) 
Mean: 3,297 
Max: 5,208 
M in :0 
Sld: 1547,8 
Pix:34 

Meter: (6,4) 
Mean: 0 
Max: 0 
M in :0 
Std: ,0 
Pix:0 

Meter: (6,3) 
Mean: 0 
Max: 0 
M in :0 
Sld: .0 
Pix:0 

Meter: (6,2) 
Mean: 0 
Max: 0 
M in :0 
Sld: ,0 
Pix:0 

Meter: (6,1) 
Mean: 0 
Max: 0 
M in :0 
Sld: ,0 
Pix:0 



TABLE E-8 Floor Survey Data, Storeroom #2, 
Unit B-STOR2, Total Beta/Gamma Activity, for 
Each Grid. Units are dpm/lOO cm^ averaged 
over one square meter. Grid coordinates (x,y) 
are in meters from reference point. Grids (1,1)-
(3,1) and grids (3,l)-(3,2) are not a full one 
square meter. Pix denotes number of 5 cm x 
5 cm pixels in grid. Bold text denotes grids which 
exceed release limits, after background 
subtraction. 

Meter: (1,2) 
Mean: 34,654 
Max: 62,883 
Min: 21,936 
Std: 6551,7 
Pix:400 

Meier: (1,1) 
Mean: 35,139 
Max: 53,426 
Min:0 
std: 14703.4 
Pix:200 

Meter: (2,2) 
Mean: 32J28 
Max: 140,060 
Min: 7,062 
Std: 20313.3 
Pix;400 

Meter: (2,1) 
Mean: 33,260 
Max: 51,618 
Min:0 
std: 10262.3 
Pix:214 

Meter: (3,2) 
Mean: 40,887 
Max: 73,315 
Min: 7,960 
Std: 14880.0 
Pix:220 

Meter: (3,1) 
Mean: 27,959 
Max: 37,984 
Min: 9,593 
Std: 5690,1 
Pix:12l 

•p 



TABLE E-9A Floor Survey Data, Room D-109, Unit B-D109, Total Beta/Gamma Activity, for Each Grid. Units are dpm/lOO cm-" averaged 
over one square meter. Grid coordinates (x,y) are in meters from reference point. Grids (1,1)-(22,1) and grids (22,l)-(22,8) are not a full one 
square meter. Pix denotes number of 5 cm x 5 cm pixels in grid. Bold text denotes grids which exceed release limits, after background 
subtraction. 

Meter; 
(1.4) 
Mean: 
14,341 
Max: 
24.005 
Min; 0 
Std 
6966.3 
Pix: 140 

Meter: 
(1.5) 
Mean: 
16,755 
Max: 
101.769 
Min. 7.096 
Sld: 
10602.3 
Pix:400 

Meter: 
(1,2) 
Mean: 
12,034 
Max: 
23,063 
Min; 6.155 
Sld: 
3117 1 
Pix;400 

Meier 

( I . l ) 
Mean: 
11,905 
Max: 
21.607 
MinO 
Std: 
6260 8 
PixSO 

Meter: 
(2,4) 
Mean: 
11,058 
Max 
58.794 
MinO 
Sld: 
1189S2 
Pix:2l6 

Meter 
(2,3) 
Mean: 
17,581 
Max. 
30.752 
Min: 7.463 
Sld: 
4039.0 
Pix:400 

Meter: 
(2,2) 
Mean: 
14,703 
Max: 
25,028 
Min: 7,914 
Sld: 
2730 8 
Pix:400 

Meter: 

(2,1) 
Mean: 
15,165 
Max: 
27,134 
MinO 
Std 
7270.4 
PixSO 

Meter: 
(3,4) 
Mean: 
22,206 
Max 
110.122 
Min: 
11.210 
Std: 
11933.1 
Pix 400 

Meter: 
(3.3) 
Mean: 
19,957 
Max: 
38,721 
Min: 8,754 
Std: 
4714.5 
Pix;400 

Meter: 
(3,2) 
Mean: 
42,501 
Max: 
278,577 
Min; 
13.045 
Sld: 
34331.5 
Pix:400 

Meter: 
(3.1) 
Mean: 
22,116 
Max: 
43.087 
MinO 
Std: 
11653 4 
PixSO 

Meter: 
(4,4) 
Mean: 
37,610 
Max: 
105.521 
Min: 
14.812 
Sld: 
12449.6 
Pix:400 

Meter: 
(4,3) 
Mean: 
49,959 
Max: 
97,690 
Min: 
15.970 
Sld: 
18666.0 
Pix: 400 

Meter: 
(4.2) 
Mean: 
43,697 
Max: 
126.013 
Min: 
17,354 
Std: 
166503 
Pix400 

Meter: 
(4.1) 
Mean: 
28,333 
Max: 
51.277 
MinO 
Sld: 
14647.4 
PixSO 

Meter: 
(S.4) 
Mean: 
33,987 
Max: 
91.371 
Min: 
17.739 
Std: 
126S2.S 
Pix 400 

Meter: 
(5.3) 
Mean: 
57,539 
Max: 
134,815 
Min: 
27,451 
Sld: 
213589 
Pix 400 

Meter: 
(5.2) 
Mean: 
75,638 
Max: 
244.583 
Min: 
30.799 
Std: 
35103.8 
Pix:400 

Meier: 

(S.I) 
Mean: 
49,190 
Max: 
II5,5S6 
Min; 0 
Sld: 
28934.0 
PixSO 

Meter: 
(6.4) 
Mean: 
21,638 
Max: 
36.600 
Min: 
11.672 
Std: 
5197.0 
Pix:400 

Meter: 
(6,3) 
Mean: 
45,906 
Max: 
122,049 
Min: 
15,549 
Std: 
19424 5 
Pix 400 

Meter: 

(6.2) 
Mean: 
215,245 
Max: 
443.469 
Min: 
74.162 
Std: 
80109 4 
Pix:400 

Meter: 

(6.1) 
Mean: 
182,478 
Max: 
348,704 
M inO 
Sld 
98908,3 
PixSO 

Meter: 
(7,4) 
Mean: 
28,383 
Max: 
99.147 
Min: 
15.919 
Sld: 
95674 
Pix 400 

Meter: 
(7.3) 
Mean: 
44,310 
Max: 
123,564 
Min: 
15,825 
Sld: 
15984.6 
Pix:400 

Meter: 
(7.2) 
Mean: 
125,061 
Max: 
296,144 
Wn, 
53.738 
Sld: 
53530 1 
Pix:400 

Meter: 

(7.1) 
Mean: 
190,420 
Max: 
322,623 
Min:0 
Sld: 
93493.6 
PixSO 

Meter. 
(8.4) 
Mean: 
31,002 
Max: 
71,767 
Min: 
16.380 
Std: 
82409 
Pix 400 

Meier: 
(8.3) 
Mean: 
33,165 
Max: 
58,275 
Min: 9,596 
Sld: 
9683 8 
Pix:400 

Meter 
(8.2) 
Mean: 
65,668 
Max: 
300,869 
Min: 
28,521 
Std: 
45423.4 
Pix:400 

Meter: 
(8.1) 
Mean: 
116,118 
Max. 
339,725 
Min:0 
Std: 
995127 
Pix:80 

Meter 
(9.4) 
Mean: 
34,838 
Max: 
92,276 
Min: 
14.650 
Sld: 
15796.7 
Pix:400 

Meter; 
(9.3) 
Mean: 
35,439 
Max: 
94.341 
Min: 
19.736 
Sld: 
107875 
Pix40D 

Meier: 
(9.2) 
Mean: 
40,597 
Max: 
95.538 
Min: 
16,657 
Std 
11679 9 
Pix:400 

Meier: 
(9.1) 
Mfkn: 
26,075 
Max: 
39,486 
MinO 
Sld 
122799 
PixSO 

Meier: 
(10.4) 
Mean: 
14,025 
Max: 
79,771 
Min: 
10,385 
Sld: 
7813.0 
Pix:400 

Meter; 
(10.3) 
Mean: 
29.838 
Max: 
102,259 
Min: 
15,237 
Std: 
11595.3 
Pix:400 

Meter 
(10.2) 
Mean: 
40,710 
Max: 
138,548 
Min: 
11,949 
Sld. 
15744.1 
Pix:400 

Meter: 
(10.1) 
Mean: 
29,531 
Max: 
85,750 
Min:0 
Std: 
19741.2 
PixSO 

Meter: 
(11.4) 
Mean: 
26,791 
Max: 
93,852 
Min: 
10,571 
Std: 
109599 
Pix:400 

Meter: 
(11.3) 
Mean: 
57,795 
Max: 
631.942 
Min 
19.769 
Std: 
68602 1 
Pix:400 

Meter: 
(11.2) 
Mean: 
46,741 
Max: 
96.535 
Min: 
21,133 
Sld: 
I4820S 
Pix:400 

Meter 

{ l l . D 
Mean: 
34,667 
Max: 
66.962 
MinO 
Std: 
19168.3 
PixSO 

Meter: 
(12,4) 
Mean: 
19,754 
Max: 
63,540 
Min: 
18,071 
Std: 
7757.4 
Pix 400 

Meter: 

(12.3) 
Mean: 
41.013 
Max: 
86,527 
Min: 
23,819 
Std: 
9806.5 
Pix: 400 

Meter 
(12,2) 
Mean: 
52,219 
Max: 
161,050 
Min; 
31,658 
Std: 
16066.6 
Pix:400 

Meter: 

(12.1) 
Mean: 
30,126 
Max: 
45,085 
Min:0 
Std: 
15274 4 
PixSO 

Meter: 
(13.4) 
Mean: 
46,119 
Max: 
80.027 
Min: 
23.793 
Std 
11016.0 
Pix:400 

Meter: 
(13.3) 
Mean: 
43J32 
Mix: 
129.563 
Min: 
21.376 
Std: 
136468 
Pix:400 

Meter: 
(13.2) 
Mean: 
101,711 
Max: 
297.476 
Min: 
36,699 
Sld: 
506383 
Pix;400 

Meter: 
<13.l) 
Mean: 
116,986 
Max: 
208,817 
MinO 
Sld: 
65321,7 
Pix:80 

Meier: 
(14.4) 
Mean: 
43,154 
Max: 
88,219 
Min: 
22,567 
Std: 
12885.9 
Pix:400 

Meter: 
(14,3) 
Mean: 
54,813 
Max: 
156.220 
Min: 
25.970 
Std: 
21577 7 
Pix:400 

Meter: 
(14.2) 
Mean: 
128,914 
Max: 
245.831 
Min: 
53,162 
Std: 
339S7.4 
Pix 400 

Meter: 

(14.1) 
Mean: 
164,130 
Max: 
256.760 
M inO 
Sld: 
759084 
Pix:80 

Meter; 
(1S.4) 
Mean: 
37,670 
Max: 
74,321 
Min: 
23.246 
Std: 
7783.6 
Pix400 

Meter; 
(15.3) 
Mean: 
44,775 
Max: 
94.005 
Min: 
23.953 
Sld: 
14432.6 
Pix 400 

Meter: 
(15.2) 
Mean: 
94,396 
Max: 
150,384 
Min: 
57,978 
Std; 
1S404.6 
Pix:400 

Meter: 
(15.1) 
Mean: 
81,101 
Max: 
125,525 
M inO 
Std: 
388642 
PixSO 

Meter: 
(16.4) 
Mean: 
37,477 
Max: 
56,674 
Min; 
10.005 
Sld: 
9131.0 
Pix:185 

Meter: 
(16.3) 
Mean: 
53,341 
Max: 
110.447 
Min: 
32.726 
Sld: 
12104 7 
Pix:400 

Meter: 
(16.2) 
Mean: 
72,4SS 
Max: 
174.214 
Min. 
46,918 
Std: 
17937 2 
Pix;400 

Meter: 
(16.1) 
Mean: 
99,467 
Max: 
182.305 
Min:0 
Std: 
453261 
Pix:89 

Meier: 
(17.4) 
Mean: 
40,506 
Mix: 
81.650 
Min: 
21.290 
Sld: 
121008 
Pix:400 

Meter 
(17.3) 
Mean: 
50,493 
Max: 
98.073 
Min: 
25.652 
Sld: 
11911.0 
Pix:400 

Meter 
(17.2) 
Mean: 
73,809 
Max: 
205.811 
Min: 
34.630 
Sld 
266364 
Pix:400 

Meter: 
(17.1) 
Mean: 
102,989 
Mix: 
159,964 
Min: 
26,574 
Sld: 
301326 
Pix 100 

Meter; 
( I M ) 
Mean: 
35,231 
Max: 
91,641 
Min: 
18,983 
Std: 
95967 
Pix:400 

Meter: 
(18.3) 
Mean: 
44,105 
Max: 
126,265 
Min: 
26,590 
Std: 
13425.3 
Pix:400 

Meter 
(18,2) 
Mean: 
87,617 
Max: 
162,395 
Min: 
35,532 
Std: 
290486 
Pix;400 

Meter: 
(18.1) 
Mean: 
173,268 
Max: 
212.664 
Min: 
60.384 
Sld: 
39291.7 
Pix: 100 

Meter 
(19,4) 
Mean: 
31,641 
Max: 
46,774 
Min: 
17.119 
Sld: 
54549 
Pix:400 

Meter 
(19.3) 
Mean: 
37,901 
Max: 
61,330 
Min 
21.075 
Sld: 
7093.1 
Pix400 

Meter: 
(19.2) 
Mean: 
70,346 
Max: 
151.551 
MinO 
Std 
28644 3 
Pix:350 

Meter 
( I9. I ) 
Mean: 
113,674 
Max: 
153,525 
Min:0 
Sld 
52986.9 
Pix: 50 

Meter: 
(20,4) 
Mean: 
38,558 
Max: 
67.992 
Min: 
23.990 
Sld: 
8209 5 
Pix:400 

Meter; 
(20.3) 
Mean: 
48,969 
Max: 
81,047 
Min: 
28,063 
Sld: 
10126 4 
Pix:400 

Meter: 
(20,2) 
Mean: 
62.273 
Max: 
104.874 
Min:0 
Std 
28200.3 
Pix300 

Meter: 
(20,1) 
Mem:0 
Max: 0 
M inO 
Std: 0 
PixO 

Meter 
(21,4) 
Mean: 
45,134 
Max: 
115.642 
Min; 
26,872 
Sld: 
12805 4 
Pix400 

Meter 
(21,3) 
Mean: 
62,086 
Max: 
221.984 
Min: 
26.007 
Sld: 
304883 
Pix;400 

Meter: 
(21.2) 
Mean: 
58,652 
Max: 
277,743 
M inO 
Std: 
33481.2 
Pix:300 

Meter: 
(21.1) 
Mem;0 
Max: 0 
M inO 
Std: .0 
PixO 

Meter: 
(22.4) 
Mean: 
55,140 
Max: 
91,659 
Min: 
36.925 
Sld: 
11626 1 
Pix: 100 

Meter: 
(22,3) 
Mean: 
147,540 
Max 
316,807 
Min: 
62,989 
Std: 
71831 3 
Pix: 100 

Meter; 
(22.2) 
Mean: 
114,770 
Max 
356.135 
Min:0 
Std: 
77243.4 
Pix:61 

Meter: 
(22.1) 
Mem:0 
Max: 0 
Min 0 
Std: .0 
Pix:0 



TABLE E-9B Floor Survey Data, Room D-109, Unit B-D109, Total Beta/Gamma Activity, for Each Grid. Units are dpm/lOO cm averaged 
over one square meter. Grid coordinates (x,y) are in meters from reference point. Grids (1,1)-(22,1) and Grids (22,l)-(22,8) are not a full one 
square meter. Pix denotes number of 5 cm x 5 cm pixels in grid. Bold text denotes grids which exceed release limits, after background 
subtraction. 

Meter 

(1.8) 
Mem 0 
Max 0 
Min:0 
Std 0 
PixO 

Meter 
(1.7) 
Mem 0 
Max 0 
Min 0 
Sld; 0 
PixO 

Meter 

(1,6) 
Mem 0 
Max 0 
Min 0 
Sld 0 
PixO 

Meter 

(l.S) 
Mem 0 
Max 0 
Min.O 
Sld: 0 
PixO 

Meter 
(2.8) 
Mem 0 
Max: 0 
Min:0 
Sld .0 
PixO 

Meter 
(2,7) 
Mem: 0 
Max 0 
Min 0 
Std;.0 
Pix:0 

Meter: 
2.6) 

Mem 0 
Max. 0 
Min 0 
Std 0 
PixO 

Meter: 

2.5) 

1,829 
Max 
7,448 

Min 0 
Sld 
3141 4 
Pix 30 

Meter 
(3.8) 
Mean: 
10,511 
Max: 
17.015 
Min.O 
Std 
5305 6 
Pix 160 

Meter 
(3,7) 
Mean: 
11,013 
Max 
19.979 
Min 0 
Std: 
5879 7 
Pix 146 

Meier 
3.6) 

Mean: 
7,245 

Max 
10,953 
Min 0 
Std 
B649 0 
Pix: 162 

Meter; 
3.S) 

Mean: 
8,144 

Max 
11.228 
Min 0 
Std 
9573 8 
Pix23S 

Meier 
(4.8) 
Mean: 
15,019 
Max: 
39.871 
Min: 3,181 
Std: 
6539.2 
Pix:400 

Meter; 
(4,7) 
Mean: 
15,111 
Mix 
12.011 
Min: 5,451 
Sld; 
4085 6 
Pix:400 

Meter: 
4,6) 

Mean: 
11,551 
Max 
51,336 
Min 8.358 
Sld. 
9398 3 
P K : 4 0 0 

Meter: 
4.5) 

Mean: 
37,940 
Max: 
99,783 
Min. 9,927 
Std 
3065 9 

Pix 400 

Meier 
(5.8) 
Mean: 
33,611 
Max: 
414,061 
Min 1.778 
Sld 
58619 1 
Pix 400 

Meier: 
(5.7) 
Mean: 
25,975 
Max 
128.014 
Min. 9,167 
Std 
15485 3 
Pix 400 

Meter: 

(S.6) 
Mean: 
20,635 
Max 
59,971 
Min: 2.127 
Sld; 
10285.2 
Pix;400 

Meter 
(5.5) 
Mean: 
17,853 
Max: 
45.206 
Min 8,227 
Sld 
58174 
Pix 400 

Meier 
(6.8) 
Mean: 
23,310 
Max: 
98.048 
Min 4.737 
Std 
137067 
Pix;400 

Meter, 
(6,7) 
Mean: 
28J54 
Max 
246,159 
Min 
11,654 
Sld 
258590 
Pix:400 

Meter: 
(6.6) 
Mean: 
18,153 
Max 
64,127 
Min 2.215 
Std 
7823 1 
Pix:400 

Meter: 
(6.5) 
Mean: 
22316 
Max 
19.797 
Min 
12,218 
Std 
4580 1 
Pix 400 

Meter: 
(7.8) 
Mean: 
34,097 
Max: 
206,476 
Min 9.338 
Std: 
251980 
Pix;400 

Meter; 
(7.7) 
Mean: 
25,776 
Max 
76.445 
Min 
12.830 
Std; 
8903 2 
Pix 400 

Meter: 
(7,6) 
Mean: 
16,807 
Max 
31.826 
Min 3.300 
Std 
62216 
Pix:400 

Meter: 
(7.S) 
Mean: 
10,464 
Max 
119.469 
Min 8.631 
Std: 
I 3 I I33 
Pix 400 

Meter 
(8.8) 
Mean: 
40.666 
Max 
120.417 
Min. 
10.345 
Sld 
21512 8 
Pix 400 

Meter: 

(8.7) 
Mean: 
2 U 9 4 
Max 
88.251 
Min 
10.519 
Std 
S434 5 
Pix400 

Meter; 
(8.6) 
Mean: 
19,017 
Max 
50,950 
Min 2.898 
Sld 
66490 
Pix400 

Meter 
(B.S) 
Mean: 
21,071 
Max 
48.410 
Min 
11.187 
Sld 
4990 2 
Pix 400 

Meter 
(9.8) 
Mean: 
35,879 
Max: 
107.592 
Min 8.791 
Sld. 
16167 9 

Pix 400 

Meier, 
(9.7) 
Mean: 
26,889 
Max 
109,575 
Min 
10.409 
Sld 
13063 1 
Pix,400 

Meter: 
(9.6) 
Mean: 
19,688 
Max 
58.595 
Min 1,924 
Sld 
8517 0 
Pix:400 

Meter 
(9.5) 
Mean: 
13,529 
Max: 
62,494 
Min: 
12,618 
Std. 
7016 7 
Pix 400 

Meter 
(10.8) 
Mean: 
15,020 
Max 
48,110 
Min 5.465 
Std 
6745 8 
Pix 400 

Meter: 
(10,7) 
Mean: 
20,754 
Max 
75,909 
Min 8,499 
Std 
8141 7 
Pix 400 

Meter 
(10,6) 
Mean: 
15,101 
Max 
27,591 
Min 1,811 
Std 
5597 8 
Pix 400 

Meter: 
(10.5) 
Mean: 
10,594 
Max 
S1.9IS 
Min 8,436 
Std 
5572 1 
Pix 400 

Meter. 
(11.8) 
Mean: 
41.843 
Max: 
11S.904 
Min 5.267 
Sld 
21102,8 
Pix 400 

Meter: 
(11.7) 
Mean: 
23,786 
Max 
42.527 
Min 
11.929 
Std 
4393 5 
Pix 400 

Meter: 
(11.6) 
Mean: 
24,460 
Max. 
61.517 
Min 3.743 
Sld 
9102 2 
Pix,400 

Meter: 
(11,5) 
Mean: 
30,035 
Max 
52,511 
Min: 
16,120 
Std 
6969 8 
Pix 400 

Meter. 
(12.8) 
Mean: 
23,013 
Max: 
46,179 
Min:0 
Sld. 
11951.1 
Pix 279 

Meter 
(12.7) 
Mean: 
21,147 
Max 
11,505 
Min 
12.223 
Std 
3374 1 
Pix400 

Meter: 
(12,6) 
Mean: 
18,443 
Max; 
45,794 
Min: 3.891 
Sld: 
7176 1 
Pix:400 

Meter: 
(12.5) 
Mean: 
15,646 
Max 
80,858 
Min 
14,327 
Sld: 
7530 1 
Pix 400 

Meier. 
(13.8) 
Mean: 
18,646 
Max 
28,917 
Min 0 
Sld: 
9810 5 
Pix: 180 

Meter 
(13,7) 
Mean: 
20.214 
Max 
52,218 
Min 9,078 
Std: 
7SSS 1 
Pix:400 

Meter 
(13.6) 
Mean: 
19,424 
Max 
38,544 
Min 1,151 
Sld 
68060 
Pix 400 

Meter; 
(13.5) 
Mean: 
36,384 
Max 
91.454 
Min 
20,767 
Sld 
9499 1 
Pix400 

Meter 
(14,8) 
Mean: 
18,507 
Max 
33,414 
MinO 
Std. 
100619 
Pix ISO 

Meier: 
(14,7) 
Mean: 
14,215 
Max. 
43,291 
Min: 5,445 
Std: 
6128 6 
Pix:400 

Meter: 
(14.6) 
Mean: 
18.505 
Max 
S6.35S 
Min 882 
Sld: 
115145 
Pix:400 

Meter, 
(14,5) 
Mean: 
43,594 
Max 
76,364 
Min 
25.547 
Sld: 
9269 5 
Pix 400 

Meter 
(1S.8) 
Mean: 
19,506 
Max 
14.909 
Min 0 
Std 
10294 0 
Pix: ISO 

Meter: 
(15,7) 
Mean: 
11,964 
Max: 
55.450 
Min: 
10.520 
Sld 
8457.2 
Pix 400 

Meier: 
(15,6) 
Mean: 
24,909 
Max 
213,435 
Min 2.121 
Sld 
29160 2 
Pix:400 

Meter: 
(IS.S) 
Mean: 
37,880 
Max 
75.189 
Min: 
11,862 
Std 
11366.2 
Pix 400 

Meter. 
(16.8) 
Mean: 
39,071 
Max 
111.808 
Min 0 
Std 
20934,6 
Pix: 108 

Meier: 
(16.7) 
Mean: 
14,833 
Max 
72,883 
Min:0 
Sld 
9815 0 
Pix234 

Meier 
(16.6) 
Mean: 
23,017 
Max 
43,120 

Min 0 
Sld: 
12301 8 
Pix 210 

Meier 
(16.5) 
Mean: 
36,960 
Mix 
71.661 
MinO 
Std; 
19471 6 
PU2S4 

Meter 
(17.8) 
M e m o 
Max 0 
Mln:0 
Sld: .0 
Pix:0 

Meter: 
(17,7) 
Mem 0 
Max: 0 
Min 0 
Sld: .0 
Pix:0 

Meter 
(17.6) 
Mem: 0 
Mix: 0 
MinO 
Sld: 0 
PixO 

Meier: 
(17,5) 
Mean: 
40,746 
Max 
77.857 
MinO 
Sld. 
21960 1 
Pix. 180 

Meter 
18,8) 

Mem 0 
Max: 0 
Min:0 
Std: .0 
PiK:0 

Meter: 
(18.7) 
Mem 0 
Max. 0 
M inO 
Sld: .0 
Pix:0 

Meter: 
(18,6) 
Mem 0 
Max 0 
Min 0 
Sld 0 
PixO 

Meter: 
(18.5) 
Mean: 
18,756 
Max 
69.485 
Min 0 
Sld 
I554S8 
Pix ISO 

Meter 
19.S) 

Mem 0 
Max: 0 
Min: 0 
Sld: .0 
PU.O 

Meter: 
(19,7) 
Mem. 0 
Max 0 
Min:0 
Std: 0 
PixO 

Meter: 
(19.6) 
Mem 0 
Max 0 
Min 0 
Std 0 
PixO 

Meter 
(19.5) 
Mean: 
49439 
Max: 
160.506 
Min 0 
Sld 
29046 2 
Pix l60 

Meter 
20,8) 

Mem 0 
Max; 0 
Min:0 
Sld 0 
PixO 

Meier 
(20.7) 
Mem: 0 
Max 0 
Min 0 
Sld: .0 
PixO 

Meter 
(20.6) 
Mem: 0 
Max 0 
MinO 
Sld 0 
PixO 

Meter: 
(20,5) 
Mean: 
45,288 
Max; 
91,910 
Min 0 
Sld 
160819 
Pix 368 

Meter 
21.8) 

Mem 0 
Mix 0 
Min 0 
Std 0 
PixO 

Meter 
(21,7) 
Mem 0 
Mix 0 
MinO 
Std 0 
Pix:0 

Meter 
(21.6) 
Mem: 0 
Max 0 
Min 0 
Sld .0 
PixO 

Meier: 
(21,5) 
Mean: 
40.610 
Max 
73,695 
Min 0 
Std 
194167 
Pix288 

Meier 
22,8) 

Mem 0 
Max 0 
Min 0 
Std 0 
PixO 

Meter: 
(22.7) 
Mem 0 
Max: 0 
Min 0 
Std .0 
PixO 

Meter 
(22,6) 
M e m O 
Max: 0 
Min 0 
Sld: 0 
PixO 

Meter: 
(22.5) 
Mean: 
37.180 
Max 
51.319 
MinO 
Sld. 
19364 6 
Pix 45 

»?1 



TABLE E-lOA Floor Survey Data, Room D-109, Unit AD-109, Total Alpha Activity, for Each Grid. Units are dpm/lOO cm^ averaged over 
one square meter. Grid coordinates (x,y) are in meters from reference point. Grids (I,l)-(23,1) and grids (23,l)-(23,8) are not a full one square 
meter. Pix denotes number of 5 cm x 5 cm pixels in grid. Bold text denotes grids which exceed release limits, after background subtraction. 

Meter: 
(1.4) 
Mem: 0 
Max: 0 
MinO 
Std: .0 
Pix:20 

Meter: 
(1,3) 
Mean: 41 
Max: 748 
MinO 
Std: 148 8 
Pix:400 

Meter: 
(1.2) 
Mem; 18 
Max: 458 
Min:0 
Std: 77 8 
Rx:355 

Meter: 

(1.1) 
Mean: 45 
Max: 576 
MinO 
Sld: 95.6 
Pix:85 

Meier 
(2.4) 
M e m o 
Max 0 
Min 0 
Std: .0 
Pix:20 

Meter 
(2,3) 
Mem: 55 
Max: 773 
M inO 
Std: 145 8 
Pix:400 

Meter: 
(2,2) 
Mem: 29 
Max: 241 
Min:0 
Std: 62 6 
Pix: 400 

Meter: 
(2.1) 
Mem: 16 
Max: 175 
Min 0 
Sld: 45.5 
Pix: 100 

Meter: 
(3.4) 
Mean: 16 
Max 213 
Min:0 
Sld: 31.9 
Pix;115 

Meter 
(3.3) 
Mem 22 
Max: 323 
Min 0 
Std 64 1 
Pix 399 

Meter: 
(3.2) 
Mem: 38 
Max: 414 
M inO 
Sld. 81.6 
Pix:400 

Meier: 
(3.1) 
Mem: 60 
Max: 396 
Min:0 
Sld: 108.4 
Pix 100 

Meter 
(4.4) 
Mem: 57 
Max: 722 
M inO 
Std: 111.7 
Pix:400 

Meier: 
(4.3) 
Mem; 42 
Max: 641 
Min:0 
Sld 110.0 
Pix:3S0 

Meter: 
(4.2) 
Mem: 46 
Max: 508 
M inO 
Sld: 99.9 
Pix:400 

Meter; 
(4.1) 
Mem: 37 
Max: 254 
Min:0 
Std: 77. S 
Pix: 100 

Meter: 
(5,4) 
Mem: 46 
Mix 433 
Min:0 
Sld: 102.5 
Pix:400 

Meter: 
(5.3) 
Mem: 12 
Max: 294 
Min 0 
Std: 55 0 
PixlSO 

Meter: 
(S.2) 
Mem: 72 
Max: 730 
MinO 
Sld: 119.6 
Pix:400 

Meter: 
(5,1) 
Mean: 74 
Max: 534 
Min:0 
Std: 126 6 
Pix 100 

Meter 
(6.4) 
Mem: 33 
Max: 399 
Min:0 
Std: 87.5 
Pix:400 

Meter; 
(6,3) 
Mem: SO 
Max: 854 
Min:0 
Std: 126 0 
Pix:380 

Meter: 
(6.2) 
Mem: 68 
Max: 607 
Min:0 
Std: 117.2 
Pix;400 

Meter: 
(6.1) 
Mem: 40 
M u : 161 
MinO 
Std: 84 5 
Pix: 100 

Meter: 
(7.4) 
Mean: 36 
Max: 520 
Min:0 
Sld: 93.7 
Pix:400 

Meter: 
(7,3) 
Mem: 11 
Max: 521 
Min:0 
Std: 90 5 
PixlSO 

Meter: 
(7.2) 
Mem: 69 
Max: 508 
Min:0 
Std: 108.7 
Pix;400 

Meter: 
(7.1) 
Mem: 48 
Max: 476 
Min: 0 
Sld: 96.5 
Pix: 100 

Meter: 
(8,4) 
Mem: 32 
Max 448 
Min:0 
Sld: 84 0 
Pix:400 

Meter: 
(8.3) 
Mem: 40 
Max: 111 
Min: 0 
Std: 93 9 
Pix: 380 

Meter: 
(8.2) 
Mem: 80 
Max: 646 
M inO 
Std: 122 5 
Pix;400 

Meter: 
(8.1) 
Mem: 44 
Mix: 266 
MinO 
Std: 83.8 
Pix: 100 

Meter 
(9.4) 
Mem: 22 
Mix: 629 
MinO 
Sld: 75.5 
Pix:400 

Meter: 
(9.3) 
Mem: 51 
Max: 799 
Min.O 
Std: 120.2 
Pix:3S0 

Meter: 
(9.2) 
Mem: 62 
Max: 662 
Min:0 
Std: 112 4 
Pix:400 

Meier: 
(9.1) 
Mean: 38 
Max: 266 
Min 0 
Std: 78 4 
Pix: 100 

Meter 
(10,4) 
Mean: 49 
Max: 461 
Min 0 
Sld: 101.0 
Pix400 

Meter: 
(10.1) 
Mean: 39 
Max: 560 
Min.O 
Sld: 101 8 
Pix 180 

Meter: 
(10.2) 
Mem: 72 
Max: 905 
MinO 
Std; 1180 
Pix:400 

Meter: 
(10.1) 
Mem; 69 
Max: 499 
Min:0 
Std: 107.7 
Pix: 100 

Meter: 
(11.4) 
Mem: 39 
Max: 486 
Min:0 
Std: 96.1 
Pix 400 

Meter; 
(11.3) 
Mem: 33 
Max 561 
Min: 0 
Sld 100 3 
Pix 380 

Meter: 
(11,2) 
Mem: 69 
Mix; 
1.112 
Min:0 
Std: 1396 
Pix:400 

Meter: 
(11.1) 
Mem: 61 
Max 466 
MinO 
Sld: 107.0 
Pix: 100 

Meter: 
(12,4) 
Mem: 17 
Max: 254 
Min:0 
Sld: 61.4 
Pix:400 

Meter: 
(12,3) 
Mem: 29 
Mix: 266 
Min:0 
Std 74.6 
Pix:380 

Meter: 
(12,2) 
Mem: 96 
M u : 982 
Min:0 
Sld: 158.0 
Pix:400 

Meter: 

(12.1) 
Mem: 170 
Max: 709 
Min 0 
Sld: 189.3 
Pix: 100 

Meter: 
(13.4) 
Mem: 20 
M u : 266 
MinO 
Sld: 66.2 
Pix:400 

Meter: 
(13,3) 
Mem: 25 
M u : 508 
Min: 0 
Sld: 81 1 
PixlSO 

Meter: 
(13.2) 
Mem: 154 
Max: 
3,031 
Min:0 
Std: 3SS 5 
Pix:400 

Meter: 

(13.1) 
Mem: 178 
Max: 742 
Min:0 
Std: I7S.3 
Pix: 100 

Meter: 
(14.4) 
Mem: 40 
M u : 671 
MinO 
Sld: 101.5 
Pix:400 

Meter: 
(14.3) 
Mem: IS 
M u : 478 
Min: 0 
Std: 87 6 
PixlSO 

Meter: 
(14.2) 
Mem: 27S 
M u : 
1.819 
Min:0 
Std: 368 9 
Pix:400 

Meter; 
(14.1) 
Mem: 295 
M u : 
1,099 
Min:0 
Std: 258.7 
Pix: 100 

Meter: 
(15.4) 
Mem: 23 
M u : 311 
Min 0 
Std: 76 0 
Pix:400 

Meter: 
(15.3) 
Mem: 30 
M u : 559 
Min.O 
Sld: 86 0 
Pix 380 

Meter. 
(15.2) 
Mem: 214 
M u 
2.618 
Min:0 
Std: 365 0 
Pix:400 

Meter; 
(15,1) 
Mem: 407 
M u 
2,014 
MinO 
Std 423.7 
Pix: 100 

Meier; 
(16.4) 
Mem: 27 
M u : 508 
M inO 
Std: 85.2 
Pix;400 

Meter: 
(16,3) 
Mem-40 
M u : 741 
Min 0 
Sld: 110 8 
Pix 194 

Meter: 
(16.2) 
Mem: 101 
M u : 
1,175 
M inO 
Std: 184.6 
Pix 400 

Meter 
(16,1) 
Mem: 190 
M u : 
1,083 
MinO 
Std: 210 0 
Pix: 100 

Meter: 
(17.4) 
Mem: 46 
M u : 195 
Min 0 
Sld: 1067 
Pix;380 

Meter: 
(17.3) 
Mean 31 
M u 266 
Min 0 
Std 79 8 
Pix l99 

Meter: 
(17.2) 
Mem: 68 
M u : 565 
Min:0 
Sld: 126.6 
PiK:400 

Meter: 
(17.1) 
Mem: 34 
M u : 350 
Min:0 
Std: 92 6 
Pix: 108 

Meter: 
(18,4) 
Mean: 59 
M u : 970 
Min 0 
Sld: ISl 3 
Pix 400 

Meier: 
(18.3) 
Mem: 36 
M u : 546 
Min.O 
Sld: 105 9 
Pix 400 

Meter: 
(18.2) 
Mem: 56 
M u ; 658 
Min:0 
Std; 124 3 
Pix:400 

Meter: 
(18.1) 
Mean: 133 
M u : 883 
M inO 
Std: 198 2 
Pix 120 

Meter: 
(19.4) 
Mem: 42 
M u 606 
Min:0 
Sld: 110 2 
Pix:400 

Meter 
(19,3) 
Mem: 93 
M u : 622 
Min:0 
Std 153 7 
Pix;400 

Meter: 
(19.2) 
Mem: 34 
M u : 400 
Min:0 
Sld: 84,9 
Pix:395 

Meter: 
(19.1) 
Mem: 54 
M u : 577 
Min:0 
Sld: 125 2 
Pix: 114 

Meter 
(20.4) 
Mean: 39 
M u 549 
Min:0 
Sld; 105 9 
Pix:400 

Meter 
(20.1) 
Mean: 36 
M u : 533 
MinO 
Std: 87 6 
Pix;400 

Meter: 
(20,2) 
Mem; 55 
M u : 914 
M inO 
Std: 110 6 
PixlOO 

Meter: 
(20.1) 
Mem: 0 
M u : 0 
M inO 
Std: .0 
Pix:0 

Meter 
(21.4) 
Mean; 10 
M u : 311 
Min 0 
Std: 82.9 
Pix-400 

Meter: 
(21.3) 
Mem 49 
M u : 597 
Min.O 
Std: 105.0 
Pix400 

Meter: 
(21,2) 
Mem; 40 
M u : 387 
Min:0 
Std 71.8 
Pix:300 

Meter; 
(21,1) 
Mem:0 
Max: 0 
Min:0 
Std; .0 
PixO 

Meter: 
(22.4) 
Mem: 45 
M u : 311 
Min 0 
Std: 99.4 
Pix:400 

Meter: 
(22.3) 
Mem: 32 
M u : 654 
Min:0 
Sld S4.1 
Pix:400 

Meter: 
(22,2) 
Mem; 78 
M u 559 
Min:0 
Sld: 107.4 
Pix:276 

Meter: 
(22.1) 
Mem 0 
M u : 0 
Min 0 
Sld; .0 
PixO 

Meter. 
(23,4) 
Mean: 13 
M u : 221 
M inO 
Sld: 24 1 
Pix:40 

Meter: 
(23,3) 
Mem: 39 
M u 486 
MinO 
Sld: 89 6 
Pix: 192 

Meter: 
(23.2) 
Mem: 92 
M u ; 414 
Min:0 
Std; 89 1 
Pix:70 

Meter: 
(23,1) 
Mem:0 
M u : 0 
Min 0 
Std: 0 
Pix:0 



TABLE E-lOB Floor Survey Data, Room D-109, Unit A-D109, Total Alpha Activity, for Each Grid. Units are dpm/lOO cm averaged over 
one square meter. Grid coordinates (x,y) are in meters from reference point. Grids (1,1)-(23,1) and grids (23,l)-(23,8) are not a full one square 
meter. Pix denotes numberof 5 cm x 5 cm pixels in grid. Bold text denotes grids which exceed release limits, after background subtraction. 

M ler 
(1,8) 
Mem: 0 
M u : 0 
MinO 
Sld 0 
PixO 

Meter: 
(1,7) 
Mem 0 
M u : 0 
Min:0 
Sld: 0 
PixO 

Meter: 
(1.6) 
Mem. 0 
M u ; 0 
M inO 
Sld; .0 
Pix:0 

Meter 
(1,5) 
Mem 0 
M u 0 
Mm 0 
Sld .0 
PixO 

M 
(2,8) 
Mem: 0 
M u : 0 
Min 0 
Sld 0 
PixO 

Meter: 
(2.7) 
Mem 0 
M u . 0 
M inO 
Sld .0 
PixO 

Meter 
(2.6) 
Mem: 0 
M u ; 0 
Min:0 
Sld: .0 
PixO 

Meter 
(2.5) 
M e m o 
M u 0 
Min 0 
Std 0 
PixO 

M 
(3.8) 
Mem 0 
M u 0 
Min 0 
Std 0 
PixO 

Meter: 
(3.7) 
Mem 0 
M u 0 
Min 0 
Std: 0 
PixO 

Meter: 
(3.6) 
Mem 0 
M u : 0 
MinO 
Std: .0 
PixO 

Meter: 
(3,5) 
Mean 0 
M u 0 
Min 0 
Sld 0 
Pix30 

Meter 
(4,8) 
Mem: 0 
M u : 0 
Min 0 
Std 0 
PixO 

Meter 
<4.7) 
Mem: 29 
M u 457 
MinO 
Sld 47 9 
Pix 128 

Meter: 
(4.6) 
Mem 70 
M u 494 
Min:0 
Std: 84 0 
Pix: 160 

Meter 
(4.5) 
Mean 42 
M u 609 
Min 0 
Std SO S 
Pix 232 

Meter 
(S.S) 
Mem; 54 
M u 630 
Min 0 
Sld 116 8 
PixlSO 

Meter 
(5.7) 
Mem 58 
M u : 884 
MinO 
Std 130 9 
Pix 396 

Meter: 
(5.6) 
Mem 51 
M u : 641 
Min 0 
Sld 120 8 
Pix 400 

Meter: 
(5.5) 
Mem; 14 
M u 348 
MinO 
Std 87 4 
Pix 400 

Meier: 
(6.8) 
Mem: 47 
M u : 701 
Min 0 
Std: 129 5 
Pix 400 

Meter: 
(6,7) 
Mem: 29 
M u : 432 
Min 0 
Std: 88 0 
Pix400 

Meter 
(6,6) 
Mem. 44 
M u 
1.009 
Min 0 
Sld 118 5 
Pix380 

Meter: 
(6.5) 
Mem 43 
M u : 497 
Min 0 
Sld 103 9 
Pix 172 

Meter 
(7.8) 
Mem; 30 
M u 660 
Min 0 
Sld 906 
Pix 400 

Meter 
(7.7) 
Mem 19 
M u : 417 
MinO 
Std: 101 4 
Pix 400 

Meter: 
(7.6) 
Mean 38 
M u ; 591 
Min:0 
Std: 102 7 
Pix 400 

Meter 
(7.5) 
Mem: 34 
M u : 388 
Min 0 
Sld 95 0 
Pix 400 

Meter: 
(8.8) 
Mean: 25 
M u : 685 
MinO 
Sld: 103 4 
Pix 400 

Meter: 
(8.7) 
Mem: 31 
M u : 624 
Min:0 
Sld; 99 9 
Pix400 

Meter: 
(8,6) 
Mem: 19 
M u 129 
Min 0 
Std 75.7 
Pix.400 

Meter: 
(8,5) 
Mem 42 
M M 742 
Min 0 
Sld 122 7 
Pix 400 

Meier: 
(9,8) 
Mem: 35 
M u : 538 
Min 0 
Sld 95 7 
Pix 400 

Meter: 
(9,7) 
Mem: SO 
M u 730 
MinO 
Std 117 3 
PiK:400 

Meter: 
(9,6) 
Mem. 29 
M u : 350 
MinO 
Sld 87.3 
Pix.400 

Meter 
(9.5) 
Mem 27 
M u : 431 
Min 0 
Sld 82 2 
Pix 400 

Meter 
(10,8) 
Mem 42 
M u . 720 
Min 0 
Sld 98.5 
PiK:400 

Meter 
(10.7) 
Mem 37 
M u 546 
Min:0 
Sld: 89.7 
Pix:400 

Meter: 
(10.6) 
Mem: 41 
M u ; 839 
Min.O 
Sld: 113 0 
Pix:400 

Meter: 
(10,5) 
Mem 54 
M M . 701 
MinO 
Std 130 1 
Pix.400 

Meier: 
(11,8) 
Mem. 12 
M u 419 
Min 0 
Std: 88 6 
Pix:400 

Meter: 
(11.7) 
Mem: 16 
M u : 532 
Min:0 
Std; 96.6 
Pix 400 

Meter; 
(11.6) 
Mem: 22 
M u : 279 
MinO 
Sld: 76 2 
Pix:400 

Meter: 
(II.S) 
Mem 30 
M u ; 591 
Min:0 
Std: 88 7 
Pix 400 

Meter 
(12.8) 
Mem 43 
M u : 589 
Min 0 
Std 113.7 
Pix 400 

Meter 
(12.7) 
Mem: 33 
M u : 606 
Min 0 
Std 95.4 
Pix:400 

Meter: 
(12.6) 
Mem; 18 
M u : 330 
MinO 
Sld 69 1 
Pix:400 

Meter 
(12.5) 
Mem 21 
M u 559 
MinO 
Std 75 9 
Pix:400 

Meter. 
(13.8) 
Mem 17 
M u 466 
Min 0 
Sld: 65 1 
Pix 204 

Meter: 
(13.7) 
Mem 21 
M u : 294 
Min:0 
Std 57 1 
Pix:400 

Meter: 
(13.6) 
Mem 21 
M u : 559 
MinO 
Sld: 81 3 
Pix:400 

Meter: 
(13.5) 
Mem: 22 
M M : ISO 
Min 0 
Std: 75 5 
Pix 400 

Meter: 
(14.S) 
Mem 12 
M u 241 
Min 0 
Sld. 29 S 
Pix 120 

Meter: 
(14,7) 
Mem 29 
M u : 487 
Min 0 
Std 70 5 
Pix:400 

Meter 
(14.6) 
Mem: 41 
M u 641 
MinO 
Std: 102 2 
Pix: 400 

Meter: 
(14,5) 
Mem 59 
M u : 884 
Min 0 
Std: 1386 
Pix 400 

Meter: 
(15,8) 
Mem 37 
M u 279 
Min 0 
Std 500 
Pix 120 

Meter: 
(15,7) 
Mem 23 
M u : 279 
MinO 
Sld 54.1 
Pix 400 

Meter: 
(1S.6) 
Mem 54 
M M : 546 
Min.O 
Sld 119.6 
Pix:400 

Meter: 
(15.5) 
Mem 31 
M u 533 
MinO 
Std 86 6 
Pix 400 

Meter 
(16.8) 
Mem 25 
M u 233 
Min 0 
Sld 40 8 
Pix 120 

Meter 
(16.7) 
Mem; 27 
M u : 457 
Min 0 
Sld 61 9 
Pix400 

Meter: 
(16.6) 
Mem 26 
M u SOS 
MinO 
Sld. 86 6 
Pix: 400 

Meter. 
(16.5) 
Mem 50 
M M : 520 
MinO 
Std 101 6 
Pix 400 

Meter 
(17.8) 
Mean 27 
M u 211 
Min 0 
Std 2S4 
Pix 54 

Meter: 
(17.7) 
Mean 51 
M u 145 
Min 0 
Std 67 6 
Pix2IO 

Meter: 
(17,6) 
Mem 39 
M u : 508 
MinO 
Sld 73 8 
Pix 210 

Meter 
(17.5) 
Mem 33 
M u , 440 
MinO 
Sld: 73 0 
Pix 276 

Meter 
(18,8) 
Mean 0 
M u 0 
MinO 
Sld .0 
PixO 

Meter: 
(18.7) 
Mean 0 
M M 0 
Min.O 
Sld .0 
PixO 

Meter: 
(18,6) 
Mem:0 
M u 0 
Min:0 
Std: 0 
PixO 

Meter: 
(18,5) 
Mem 28 
M u : 311 
Min 0 
Sld 47.1 
Pix: 110 

Meter 
19.8) 

Mem 0 
M u 0 
Min 0 
Sld 0 
PixO 

Meter. 
(19.7) 
Mem 0 
M u 0 
Min.O 
Std 0 
PixO 

Meter: 
(19.6) 
Mem:0 
M u 0 
Min 0 
Sld: .0 
Pix:0 

Meter: 
(19.5) 
Mem 182 
M u 
1,245 
Min 0 
Std 221 8 
Pix300 

Meier 
20.8) 
^em 0 

M M 0 
Min 0 
Std 0 
PixO 

Meter 
(20.7) 
Mem 0 
M M . 0 
Min 0 
Std 0 
PixO 

Meter: 
(20,6) 
Mem 0 
M u : 0 
Min:0 
Std: .0 
PixO 

Meter: 
(20.5) 
Mem 69 
M u 
1,417 
Min 0 
Std 125 8 
fn ISO 

Meter 
21.8) 

Mem 0 
M M : 0 
Min 0 
Sld 0 
PixO 

Meter: 
(21,7) 
Mem. 0 
M u : 0 
Min:0 
Sld 0 
PixO 

Meter 
(21.6) 
Mem: 0 
M u 0 
M inO 
Sld: .0 
PU:0 

Meter: 
(21,5) 
Mem 28 
M u : 129 
MinO 
Sld 59 9 
Pix 190 

Meter 

22,8) 
Mem 0 
M u : 0 
Min 0 
Std: 0 
Pix:0 

Meter 
(22.7) 
Mem 0 
M u : 0 
Min: 0 
Std: .0 
PixO 

Meter: 
(22.6) 
Mem 0 
M M : 0 
M inO 
Sld: .0 
Pix;0 

Meter: 
(22, S) 
Mem: 42 
M u : 311 
Min 0 
Std; 84 6 
Pix:270 

Meter 

21.8) 
Mem 0 
M u : 0 
4in:0 
Sld: 0 
PixO 

Meter 

(21.7) 
Mem:0 
M u : 0 
Min 0 
Std 0 
PixO 

Meter: 
(23,6) 
Mem: 0 
M u : 0 
Min.O 
Std:.0 
Pix:0 

Meter: 
(23,5) 
Mem: 0 
M u : 0 
MinO 
Std: 0 
Pix: 10 

t?l 



TABLE E-11 Floor Survey Data, Room D-101, Unit B-DlOl, Total Beta/Gamma Activity, for Each Grid. Units are dpm/lOO cm^ averaged 
over one square meter. Grid coordinates (x,y) are in meters from reference point. Grids (1,1)-(9,1) and grids (9,l)-(9,5) are not a full one 
square meter. Pix denotes number of 5 cm x 5 cm pixels in grid. Bold text denotes grids which exceed release limits, after background 
subtraction. 

Meter: (1.5) 
Mean: 92,530 
Max: 283,274 
Min:0 
Sld: 49954 2 
Pix:374 

Meter: (1,4) 
Mean: 44,539 
Max: 128,412 
Min: 15,884 
Sld: 18007.1 
Pix:4D0 

Meter: (1,3) 
Mean: 75,435 
Max: 238,083 
Min: 14,716 
Sld: 40839.4 
Pix:387 

Meter: (1,2) 
Mean: 55,407 
Max: 99,624 
Min: 25,218 
Std: 15375.6 
Pix;400 

Meter: (1,1) 
Mean: 37,238 
Max: 65,331 
Min:D 
Sld: 11805.0 
Pix:307 

Meter: (2,5) 
Mean: 98,762 
Max: 950,713 
Min: 28,441 
Sld: 112657.0 
Pix:400 

Meter: (2,4) 
Mean: 74,083 
Max: 181,117 
Min: 27,669 
Sld: 28446,8 
Pix:400 

Meier: (2,3) 
Mean: 97,847 
Max: 252,228 
Min: 12,824 
Sld: 47230,2 
Pix:395 

Meter: (2,2) 
Mean: 56,466 
Max: 110,355 
Min: 22,920 
Std: 17246.1 
Pix:400 

Meter: (2,1) 
Mean: 40,846 
Max: 103,699 
Min: 6,192 
Std: 14895.1 
Pix:320 

Meter: (3,5) 
Mean: 90,951 
Max: 272,641 
Min: 25,293 
Sld: 47655.7 
Pix:400 

Meter: (3,4) 
Mean: 158,842 
Max: 563,890 
Min: 53,279 
Std: 90380 7 
Pix:400 

Meter: (3,3) 
Mean: 196,226 
Max: 635,720 
Mln:0 
Std: 159759.0 
Pix:300 

Meter: (3,2) 
Mean: 97,817 
Max: 260,003 
Min: 37,567 
Std: 40072,4 
Pix:400 

Meter: (3,1) 
Mean: 72,500 
Max: 137,033 
Min: 27,425 
Sld: 19142.6 
Pix:320 

Meter: (4,5) 
Mean: 82,815 
Max: 217,589 
Min: 33,561 
Sld: 29108.9 
Pix:400 

Meter: (4,4) 
Mean: 222,997 
Max: 883,943 
Min: 50,741 
Std: 181852.0 
Pix:400 

Meter: (4,3) 
Mean: 89,297 
Max: 419,894 
Min:0 
Std: 75514,6 
Pix:300 

Meter: (4,2) 
Mean: 82,117 
Max: 214,051 
Min: 34,157 
Sld: 33250.6 
Pix:400 

Meter: (4,1) 
Mean: 106,367 
Max' 254,208 
Min: 19,766 
Std: 40488.1 
Pix:320 

Meter: (5,5) 
Mean: 169,296 
Max: 416,281 
Min: 25,112 
Sld: 91127.0 
Pix:400 

Meter: (5,4) 
Mean: 132,981 
Max: 368,441 
Min: 50,458 
Std: 64248.1 
Pix:400 

Meter: (5,3) 
Mean: 59J74 
Max: 201,417 
Min:0 
Sld: 37160.0 
Pix:300 

Meter: (5,2) 
Mean: 167,923 
Max: 440,131 
Min: 28,510 
Std: 102626,0 
Pix:40D 

Meier: (5,1) 
Mean: 100,436 
Max: 484,667 
Min: 9,896 
Sld: 91121.0 
Pix:320 

Meter: (6,5) 
Mean: 138,169 
Max: 300,640 
Min: 20,450 
Sld: 61418,0 
Pix:400 

Meter: (6,4) 
Mean: 115,859 
Max: 348,802 
Min: 30,837 
Std: 60454 0 
Pix:400 

Meter: (6,3) 
Mean: 124,488 
Max: 1,180,460 
Min:0 
Std: 143582.0 
Pix:300 

Meter: (6,2) 
Mean: 106,741 
Max: 261,382 
Min: 28,830 
Std: 59864.7 
Pix:400 

Meter: (6.1) 
Mean: 95,014 
Max: 268,511 
Min: 24,517 
Std: 37611,9 
Pix:320 

Meter: (7,5) 
Mean: 115,471 
Max: 243,884 
Min: 22,615 
Std: 45452,3 
Pix:400 

Meter: (7,4) 
Mean: 137,407 
Max: 422,676 
Min: 50,428 
Sld: 61440.8 
Pix:400 

Meter; (7,3) 
Mean: 95,991 
Max: 230,382 
Min:0 
Std: 57746.9 
Pix:300 

Meter: (7,2) 
Mean: 73,374 
Max: 223,995 
Min: 20,350 
Std: 36739.5 
Pix:400 

Meter: (7,1) 
Mean: 113J27 
Max: 542,211 
Min: 23,782 
Std: 78942,7 
Pix:320 

Meter: (8,5) 
Mean: 152,041 
Max: 468,901 
Min:0 
Sld: 95543,8 
Pix:305 

Meier: (8,4) 
Mean: 255,987 
Max: 616,619 
Min:0 
Sld: 136826.0 
Pix:385 

Meter: (8,3) 
Mean: 203,278 
Max: 658,746 
Min:0 
Std: 167511.0 
Pix:300 

Meter: (8,2) 
Mean: 108,870 
Max; 406,788 
Min: 32,111 
Std: 71298,3 
Pix:400 

Meter: (8,1) 
Mean: 156,721 
Max: 575,446 
Min: 24,258 
Std: 115900.0 
Pix:320 

Meter: (9,5) 
Mean: 0 
Max: 1,161 
Min: 1,161 
Std: .0 
Pix:0 

Meter: (9,4) 
Mean: 0 
Max: 1,467 
Min: 1,467 
Sld:,0 
PixO 

Meter; (9,3) 
Mean: 0 
Max: 1,131 
Min: 1,131 
Std: ,0 
Pix:0 

Meter: (9,2) 
Mean: 0 
Max: 1,521 
Min; 1,521 
Std: .0 
Pix:0 

Meier: (9,1) 
Mean: 0 
Max: 1,209 
Min; 1,209 
Std: .0 
PixO 



TABLE E-12 Floor Survey Data, Room D-101, Unit A-DlOl, Total Alpha Activity, for Each Grid. Units are dpm/lOO cm^ 
averaged over one square meter. Grid coordinates (x,y) are in meters from reference point. Grids (1,1)-(8,1) and grids (8,l)-(8,5) 
are not a full one square meter. Pix denotes number of 5 cm x 5 cm pixels in grid. Bold text denotes grids which exceed release 
limits, after background subtraction. 

Meter: (1.5) 
Mean: 64 
Max: 534 
Min;0 
Std; 106.6 
Pix:400 
Meter: (1,4) 
Mean; 63 
Max; 457 
Min;0 
Sld: 98.8 
Pix;400 
Meier: (1,3) 
Mean: 82 
Max: 508 
Min:0 
Sld: 105,3 
Pix:393 
Meter; (1,2) 
Mean; 75 
Max; 732 
Min;0 
Std; 126.1 
Pix:400 
Meter; (1,1) 
Mean: 94 
Max: 574 
Min:0 
Std; 117,0 
Pix;340 

Meier; (2,5) 
Mean; 79 
Max; 730 
Min:0 
Std; 132.1 
Pix:400 
Meter: (2,4) 
Mean; 84 
Max: 671 
Min;0 
Sld; 133,1 
Pix:400 
Meter: (2,3) 
Mean: 81 
Max: 710 
Min:0 
Sld; 119.4 
Pix:365 
Meter; (2,2) 
Mean: 69 
Max; 651 
Min;0 
Sld: 117,6 
Pix:400 
Meter: (2,1) 
Mean: 81 
Max: 757 
Min:0 
Std; 124.3 
Pix;340 

Meter: (3,5) 
Mean; 166 
Max; 1,166 
Min:0 
Sld; 216.3 
Pix;400 

Meter: (3,4) 
Mean: 87 
Max: 699 
Min:0 
Std; 140,0 
Pix:400 

Meter: (3,3) 
Mean; 121 
Max: 699 
Min:0 
Std; 154.4 
Pix:300 
Meier; (3,2) 
Mean: 68 
Max: 457 
Min:0 
Std; 104.9 
Pix;400 

Meter: (3,1) 
Mean; 73 
Max; 601 
Min:0 
Sld; 122.4 
Pix;340 

Meter; (4,5) 
Mean: 73 
Max; 900 
Min;0 
Std; 140.0 
Pix:400 

Meter; (4,4) 
Mean; 96 
Max: 995 
Min;0 
Sld; 160.2 
Pix:400 

Meter: (4,3) 
Mean: 95 
Max; 627 
Min: 0 
Std: 125.4 
Pix;300 

Meter; (4,2) 
Mean; 84 
Max; 681 
Min;0 
Sld: 119,7 
Pix:400 

Meter: (4,1) 
Mean: 68 
Max: 657 
Min;0 
Std: 120,9 
Pix;340 

Meier: (5,5) 
Mean; 85 
Max; 730 
Min;0 
Std: 150.4 
Pix:400 

Meter; (5,4) 
Mean: 66 
Max; 1,263 
Min; 0 
Std; 150.9 
Pix;400 

Meter: (5,3) 
Mean; 41 
Max; 467 
Min:0 
Sld: 79,9 
Pix:300 

Meter: (5,2) 
Mean: 91 
Max: 579 
Min:0 
Sld: 123,9 
Pix:400 

Meter: (5,1) 
Mean: 118 
Max; 610 
Min:0 
Std: 142.3 
Pix;340 

Meter: (6,5) 
Mean; 83 
Max; 730 
Min:0 
Sld: 151.7 
Pix:400 

Meter: (6,4) 
Mean: 58 
Max: 466 
Min:0 
Sld: 104,4 
Pix:400 

Meter: (6,3) 
Mean; 77 
Max: 764 
Min:0 
Sld: 128.9 
Pix;300 

Meter: (6,2) 
Mean; 80 
Max: 514 
Min:0 
Std: 123.3 
Pix:400 

Meter: (6,1) 
Mean: 128 
Max; 574 
Min:0 
Std: 148 0 
Pix;340 

Meter: (7,5) 
Mean; 76 
Max; 497 
Min;0 
Std; 135.9 
Pix:400 

Meter: (7,4) 
Mean; 82 
Max: 861 
Min;0 
Std; 146.9 
Pix:400 

Meter; (7,3) 
Mean; 76 
Max; 881 
Min;0 
Std; 125.2 
Pix:300 

Meter: (7,2) 
Mean: 96 
Max; 1,263 
Min;0 
Std: 161,1 
Pix:400 

Meter: (7,1) 
Mean; 128 
Max; 753 
Min;0 
Sld; 173.3 
Pix;340 

Meter; (8,5) 
Mean; 33 
Max; 215 
Min:0 
Sld: 42.2 
Pix;100 

Meter: (8,4) 
Mean: 134 
Max; 679 
Min:0 
Sld; 144,1 
Pix;244 

Meter: (8,3) 
Mean: 166 
Max: 1,064 
Min:0 
Std: 188,4 
Pix:225 

Meter; (8,2) 
Mean: 70 
Max: 508 
Min;0 
Sld; 106.5 
Pix:340 

Meter: (8,1) 
Mean; 137 
Max; 852 
Min:0 
Std: 155.5 
Pix:273 



TABLE E-13 Floor Survey Data, West Corridor, South End, Unit B-C2N. Total beta/gamma activity, for each 
grid. Units are dpm/lOO cm averaged over one square meter. Grid coordinates (x,y) are in meters from 
reference point. Grids (1,1)-(7,1) and grids (7,l)-(7,3) are not a full one square meter. Pix denotes number of 
5 cm X 5 cm pixels in grid. Bold text denotes grids which exceed release limits, after background subtraction. 

Meter; (1,3) 
Mean: 21,544 
Max: 38.536 
Min:0 
Std: 12050,5 
Pix:200 

Meter: (1,2) 
Mean: 23,898 
Max: 47,584 
Min: 9.914 
Std: 8630,6 
Pix:400 

Meter: (1,1) 
Mean: 15,193 
Max: 28,901 
Min: 8,045 
std: 3576.4 
Pix:400 

Meter; (2,3) 
Mean: 37,312 
Max; 80,340 
Min:0 
Std: 18366,9 
Pix;340 

Meter: (2,2) 
Mean: 20,917 
Max: 31,666 
Min: 11,734 
Std: 3592.3 
Pix:400 

Meter: (2,1) 
Mean: 16,457 
Max: 36,233 
Min: 8,223 
Sld; 3722.4 
Pix:4D0 

Meier; (3,3) 
Mean: 29,136 
Max: 50,576 
Min;0 
Std; 15356,6 
Pix:20D 

Meier: (3,2) 
Mean: 26,928 
Max; 42,718 
Min: 11,547 
Std: 6196.7 
Pix:4a0 

Meier; (3,1) 
Mean: 28,618 
Max; 48,111 
Min; 10,332 
Std: 7520,2 
Pix:400 

Meter: (4,3) 
Mean: 47J0I 
Max: 83,230 
Min;0 
Std; 25722,4 
Pix;200 

Meter: (4,2) 
Mean: 35,987 
Max: 175,308 
Min; 18,983 
Std; 16947,1 
Pix;400 

Meter: (4,1) 
Mean: 45,318 
Max; 94,781 
Min; 20,685 
Std: 13151,1 
Pix:400 

Meter: (5,3) 
Mean: 113,931 
Max: 207,654 
Min:0 
Sld: 63351.9 
Pix:200 

Meter; (5,2) 
Mean: 53,248 
Max: 90,210 
Min: 26,601 
Sld; 14482.6 
Pix;400 

Meter: (5,1) 
Mean: 54,400 
Max: 95,537 
Min: 23,878 
Sld: 12677,1 
Pix:400 

Meter: (6,3) 
Mean: 105,177 
Max; 231,766 
Min:0 
Std: 64153,6 
Pix:200 

Meter: (6,2) 
Mean: 61,994 
Max: 156,740 
Min: 26,257 
Std: 26275.0 
Pix:400 

Meter: (6,1) 
Mean: 55,036 
Max: 102,333 
Min: 36,451 
Std: 12032.4 
Pix:400 

Meter: (7,3) 
Mean: 40,068 
Max: 168,057 
Min:0 
Std: 25921,9 
Pix: 160 

Meter; (7,2) 
Mean: 38,193 
Max: 63,717 
Min:0 
Std: 11776.4 
Pix:332 

Meter: (7,1) 
Mean: 49300 
Max: 108,648 
Min: 28,775 
Std: 14045,9 
Pix:360 



TABLE E-14 Floor Survey Data, North Corridor, South End, Unit A-C2N, Total Alpha Activity, for Each 
Grid. Units are dpm/lOO cm^ averaged over one square meter. Grid coordinates (x,y) are in meters from 
reference point. Grids (1,1)-(7,1) and grids (7,l)-(7,4) are not a full one square meter. Pix denotes number of 
S cm X 5 cm pixels in grid. Bold text denotes grids which exceed release limits, after background subtraction. 

Meter; (1,4) 
Mean; 25 
Max; 311 
Min;0 
Std; 40.0 
Pix;96 

Meter: (1,3) 
Mean: 29 
Max: 447 
Min:0 
Std; 78.6 
Pix:324 

Meter: (1.2) 
Mean: 21 
Max: 358 
Min:0 
Std: 61.9 
Pix:400 

Meter: (1,1) 
Mean: 19 
Max: 215 
Min;0 
Std: 54.4 
Pix; 100 

Meter; (2,4) 
Mean: 27 
Max: 279 
Min;0 
Std; 67.0 
Pix;316 

Meter: (2,3) 
Mean: 28 
Max: 466 
Min:0 
Sld: 81,7 
Pix:400 

Meter; (2,2) 
Mean; 38 
Max: 671 
Min:0 
Std: 97.5 
Pix:400 

Meter: (2,1) 
Mean; 50 
Max: 447 
Min;0 
Sld: 102,9 
Pix; 100 

Meter: (3,4) 
Mean: 16 
Max: 233 
Min:0 
Std; 32.3 
Pix;134 

Meter: (3,3) 
Mean: 31 
Max; 350 
Min:0 
Sld: 77.5 
Pix:400 

Meter: (3,2) 
Mean; 20 
Max; 392 
Min;0 
Std; 62,8 
Pix;400 

Meier; (3,1) 
Mean; 10 
Max: 215 
Min:0 
Std; 43.5 
Pix; 100 

Meter: (4,4) 
Mean; 29 
Max; 207 
Min:0 
Sld; 41.7 
Pix: 120 

Meter: (4,3) 
Mean: 18 
Max: 254 
Min;0 
Sld: 60,3 
Pix:400 

Meter: (4,2) 
Mean: 20 
Max: 466 
Min:0 
Std; 73.8 
Pix;400 

Meter: (4,1) 
Mean: 18 
Max: 254 
Min:0 
Std; 61.3 
PixlOO 

Meter: (5,4) 
Mean; 31 
Max: 367 
Min:0 
Std; 45.7 
Pix: 120 

Meter: (5,3) 
Mean; 38 
Max: 430 
Min:0 
Std; 85.1 
Pix;400 

Meter: (5,2) 
Mean; 36 
Max; 508 
Min:0 
Std: 94.9 
Pix:400 

Meter: (5,1) 
Mean: 39 
Max; 243 
Min:0 
Sld; 79,5 
Pix; 100 

Meter: (6,4) 
Mean: 28 
Max: 294 
Min;0 
Std; 46,9 
Pix:120 

Meter: (6,3) 
Mean: 42 
Max: 574 
Min;0 
Std: 99.4 
Pix:400 
Meter; (6,2) 
Mean; 21 
Max; 223 
Min;0 
Std; 63.5 
Pix;400 
Meter: (6,1) 
Mean; 50 
Max; 414 
Min:0 
Std; 102,4 
Pix; 100 

Meter: (7,4) 
Mean: 17 
Max; 215 
Min;0 
Std: 31.4 
Pix;102 
Meter; (7,3) 
Mean; 46 
Max: 503 
Min;0 
Std; 97.3 
Pix;341 
Meter: (7,2) 
Mean; 20 
Max; 400 
Min;0 
Std; 64,0 
Pix;360 
Meter; (7,1) 
Mean; 31 
Max; 407 
Min:0 
Std; 79 6 
Pix:90 

l?l 
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Characterization Report 

ANL Building 301 Hot Cell Area 

W71 1097 ofthe Hot Cell Area ofBuilding 301 at 

activity of 400,200 dpm dispersed over 100 cm . 
surveys performed b y : - ^ - ^ ^ ^ 1 ; ^ 

Lead Technici^ 

Technical review b y ^ ^ g ^ ^ 
i-U^^? 

Research Director 

QA review by: J - f J ' ^ . ^ ^ . / Date 
Deborah B. Shonka 
President 

^ 
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g ^ ^ December 17,1997 
Shonka Research Associates, Inc. 

TO: Bruce Murdoch 

FROM: Joseph Shonka 

SUBJECT: Backgrounds and Detection Limits for Building 301 Survey 

CC: Al Justus 

The SCM was calibrated using the ANL source for alpha radiation and SRA's source for beta 
radiation. The calibration certificate for SRA's source is enclosed. The SRA procedure used for 
calibrating the SCM was provided to ANL earlier, and the data sheets from the 301 survey are 
enclosed as well. The SRA source was inter-compared to an ANL source from a different 
vendor. The inter-comparison indicated a calibration difference of less than 1%, well within the 
relative errors ofthe two sources. 

With your guidance, and for purposes of report generation, we have used reporting limits of 
5,000 dpm per 100 cm^ averaged over one square meter (5,000 average dpa) with a secondary 
reporting limit of no more than 15,000 dpm per 100 cm^ maximum in any square meter (15,000 
maximum dpa) for beta radiation. We intentionally have created a new terminology "reporting 
limit" that is not described in regulatory requirements, to avoid confusion with the traditional 
term "release limits". These limits correspond to a limit for fixed plus removable surface 
contamination. Reporting limits of 1,000 average dpa and 3,000 maximum dpa for alpha were 
Eilso used. 

Our reports provide data as gross equivalent contamination, with background left in the data and 
interpreted as if it were contamination of a similar nature to the calibration source used. Beta 
backgrounds were measured as 2813 dpa (± 289 dpa), and alpha backgrounds were 52 dpa (± 13 
dpa). These backgrounds were added to the reporting limits asserted above for reporting using 
automated software routines. We prefer to handle the data this way to avoid asserting negative 
values when a given measurement lies below an average. 

TQOUT knowledge, there are no formal reporting limits for characterization surveys that are 
imposed by regulatory requirements, although an assertion of "no action required" would dictate 
that free release limits be used. Some authors have suggested that, in order to demonstrate that a 
reporting limit has been met, a detection limit of one quarter ofthe limit should be demonstrated 
(NUREG/CR-5849,1992). This is a significant increase in technical requirements over past 
practice, in which the release limits themselves were interpreted as instrumentation performance 
requirements. This memorandum discusses the detection limits that the Building 301 survey 
achieved, and compares them to the reporting limits. 

Interpretation of release limits and survey requirements have varied through the years. In the 
distant past, the release limits were viewed as acceptable levels of radioactive materials that 
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Radiation Standards and Checlc Sources 

2810 Siler Lane, Santa Fe, NM 87501 
Business: ( 5 0 5 ) 4 7 3 - 9 5 3 8 
FAX: ( 5 0 5 ) 4 7 3 - 5 8 0 5 

Certificate of Calibration 
(Gamma Source) 

Ref. P0# 0 8 4 - 9 6 

Cesium 137 gamma source was compared with a calibrated NIST 
91CS2504550 used in establishing tracebillty. The 

The 
gamma source 
comparison was completed using a sodium iodide detector. 

The activity of the source on 06/18/97 was . 0.0915 . The overall 
uncertainty of the measurement and the activity of the source Is +_ 10%. 
beta per minute 62 ,200 

Serial 
Model 

Active 
Mount! 
Cover 

No. 
No. 

DI: 
ng 

imeter 
Material 

96CS1002676 
S-CS-100 

10x10cm 
Plastic 

Mylar 

Total Diameter . 
Thickness 

12x12cm 
7mm 

T T 
T 

Michael A. Ortiz Calibration Manager 

Charles L. Gonzales . . . Quality Assurance Manager 

leak test results (uCi) 

The overall uncertainty of the measurement Is three times the value found from combining quadratically 
the sum of the overall uncertainty reported by NIST in the radioactive measurements assurance program; 
the standard deviation of the mean for the NIST standard as measured in the system used for calibration; 
and the standard deviation of the mean for the source measurements. 

G C 0 0 8 - 9 5 
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SCM Procedure 003 

Technician: 

Date: 

Detector Configuration: 

High Voltage: 

Appendix A 
Efficiency Measurement Documentation 

III 1^7 h i 

Detctor Position Slope : 2 . <-> ^ ^ '' ^ 7S 

Detctor Position Intercept: ~ ^ 1 - ' ' ^ ' ) 

Calibration Source Information 

Type (Name) : ^6 / 3 "̂  

Serial No.: SSA ^USlOO Z^"^^ 

Activity: 2 o ^ ' l^O 

Uncertainty: 

Calibration Date: •••• ^I'^hi 

Detector Position Start 
Channel 

Position Stop 
Channel 

Overall 
Efficiency (%) 

Detector #1 
; 2.^-^3 /^•<?-5 

Detector #2 
K J M 

Detector #3 M / 4 
Detector #4 

Detector #5 
MTH 
Wh^ 

* Place N/A in all blocks of non applicable detectors 
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Technician: 

Date: 

Appendix A 
Baseline Detector Respome Check Measurements 

'/>7A- 1H30 

on: 3 2 fl^^^^" 5r'^>\Je.rJ Detector Configuration 

High Voltage Setting: ^ii^l 

Calibration Source: ^ 3 -'^"1 'H' (^S loO ZL^C 

Detector Total Counts Total Background 
Subtracted Counts 

Background for entire 
Array L2L3 N/A 
Detector #1 

y -°^^ 9 ^ C?f 
Detector #2 U 
Detector #3 

K)/4 
Detector #4 

JJA 
Detector #5 M. 
enter N/A for all non-existing detectors 
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SGM Procedure 007 

Appendix B 
Daily Detector Response Check 

Technician: $l/i^c-tg£_^^^^^>/^ 

Date: >jjl^^n ^ 1? 

Detector Configuration: 5 ^ t^fcjvu/rT 

High Voltage Setting: ^ %Ol 

Calibration Source: C S /? 7 

Baseline Source Check Information 

Date : / I / / ' ? / • ? 7 N30 

Detector Configuration: 51" 5i-^'J»f^ 

High Voltage Setting : ^ ' ^ 7 
Calibration Source : CS-131 "jL CS loO 

Detector Total 
Counts 

Total 
Background 
Subtracted 

Counts 

Total Baseline 
Background 
Subtracted 

Counts 

Percent 
Difference 

from Baseline 
Measurement 

Background for 
entire Array 

1 iB-bit. 

N/A N/A N/A 
Detector #1 /̂yV m ^̂ -̂  ^ c ^ 
Detector #2 •_JA 
Detector #3 J]4_ 
Detector #4 M Detector #5 WA 
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SCM Procedure 003 

Appendix A 
Efficiency Measurement Documentation 

Technician: 

Date: 

^^.icJ. e-c 

II/n/' l i 
Detector Configuration : <- 0 5x'^'>^*rcP 

High Voltage: / *i 0'~f 

Detctor Position Slope: < , ' ^ ' 

Detctor Position Intercept . -hOoS'^ 

Calibration Source Information 

Type (Name) : C6 -131 

Serial No.: ? 6 CS /QQ 2t^"7i^ 

Activity: J03 l30Jf^ 

Uncertainty : J / " 

Calibration Date : U / I's/fl 

Detector 

Detector #1 

Detector #2 

Detector #3 

Detector #4 

Detector #5 

Position Start 
Channel 

1 

Position Stop 
Channel 

lo^l'b 

\^ A • 
^/4 -

i \ / / \ f— ' K)/A 
k 1 /i\ 

- yV/A)-^ 

Overall 
Efficieiicy (%) 

2\Mn 
' 

* Place N/A in all blocks of non applicable detectors 
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Technician 

Date: 

E-108 

Appendix B 
Daily Detector Response Check 

W(— 

Detector Configuration: t; ? 5 t - ^ h i ^ r g / 

High Voltage Setting: ^ '^'^ ^ 

Calibration Source: 

Baseline Source Check Information 
Date: ii/,^/-r'j I 'f 3o 

Detector Configuration: ^^ct, ria.rjf 

High Voltage Setting : I'^Oy 

CaUbration Source: CS-H'J '^^ ^ '"° ^^ ^"^ 

Detector 

Background for 
entire Array 
Detector #1 

Detector #2 

Detector #3 

Detector #4 

Detector #5 

Total 
Counts 

(.63-^ 

Total 
Background 
Subtracted 

Counts 

N/A 

Vo /57 

^ 

Total Baseline 
Background 
Subtracted 

Counts 

N/A 

d/t| 677 

i\ /f\ 
KJ/A 
K)/4 — 

A A//A 
M --

Percent 
Difference 

from Baseline 
Measurement 

N/A 

^ O ^ 

• 
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SCM Procedure 007 

Technician: 

Date: 

Detector Configuration: 

High Voltage Setting: 

Calibration Source: 

Appendix B 
Daily Detector Response Check 

\iJiT/^ \'> (>5 

C^ 131 SeA 

Baseline Source Check Information , 

Date: it/lWf? l^Sb 

Detector Configuration: B 2. Jtvu/ow^y 

High Voltage Setting : \ ^HOl 

Calibration Source: 
cS-izn 'iC <.s /oa 2L^/' 

Detector Total 
Counts 

Total 
Background 
Subtracted 

Counts 

Total Baseline 
Background 
Subtracted 

Counts 

Percent 
Difference 

from Baseline 
Measurement 

Background for 
entire Array ? ' ^ N/A N/A N/A 
Detector #1 

^ Z £ 2 ^ JJ2333. <yv iff ^.^2 
Detector #2 M 
Detector #3 gk 
Detector #4 — ^/k 
Detector #5 JE 

Iw-w^^ 

^3loi i^i^l^^ ^^_s/c 
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SCM Procedure 007 

Technician: 

Date: 

Detector Configuration 

High Voltage Setting: 

Calibration Source: 

Appendix A 
Baseline Detector Response Check Measurements 

1 % ^ ^ '^f'ci.nJci r-cJ 

)^oo 
C5 (5-7 CseA) 5 ^ C5 IOC -LCPJ, 

Detector Total Counts Total Background 
Subtracted Counts 

Background for entire 
Array P35^.^ N/A 
Detector #1 ^5-/;? ^:2H0 
Detector #2 K)/^ 
Detector #3 0, 
Detector #4 m 
Detector #5 i_jvi 
enter N/A for all non-existing detectors 
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E-111 

Technician: 

Date: 

Appendix A 
Baseline Detector Response Check Measurements 

Detector Configuration: _T/i__^^AArJ 

High Voltage Setting: ' J^O 

Calibration Source: A/n zm (QPi^H') 

Detector 

Background for entire 
Array 
Detector #l,,y 

Detector #2 ^C - / 

Detector #3 

Detector #4 

Detector #5 

Total Counts 

^9.>5 

/ o c ? / ? ^ 
- lAi ^ 

K)i '^ 

— - )̂/4 : 
• • h)A 

-~^r ij/^ • 

Total Background 
Subtracted Counts 

N/A 

lo^6'?^ 

Q 

enter N/A for all non-existing detectors 

.liy2?0 
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E-112 

Appendix A 
Baseline Detector Response Check Measurements 

Technician : 3u / iggv /^C X 

Date: Hho/l^ O^^^^ 

Detector Configuration : ^ ^ S'/er^^AV^ 

High Voltage Setting: 

Calibration Source: 

Detector 

Background for entire 
Array 

Total Counts 

2-

Total Background 
Subtracted Counts 

N/A 

Detector #1 110^5} 
Detector #2 Kl̂ i 

Il 0^1^ 

Detector #3 
Al A -: 

Detector #4 lUk 
Detector #5 h) A 
enter N/A for all non-existing detectors 
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Technician: 

Date: 

Appendix A 
Efficiency Measurement Documentation 

i//-gg/?7 oggQ 

Detector Configuration : - ? o ^f^'Jo^rtsi 

High Voltage: ^3^(0 

Detctor Position Slope: 

Detctor Position Intercept: ~"' • ^'^S 'tj 

Calibration Source Information 

Type (Name): ^ / ^ 2VJ 

Serial No.: 

Activity: 

Uncertainty: 

Calibration Date : ^'^/HH^ 

5% 

Detector 

Detector #1 

Detector #2 

Detector #3 

Detector #4 

Detector #5 

Position Start 
Channel 

1 

-

Position Stop 
Channel 

2^s(J 
Jk -• hd/fk 

Al//i /u/ ^ ^ 
- ^ \ / A 

A)/^ " 
- , A1 y ^ 
^ AJ/v 

Overall 
Efficiency (%) 

:i5.w 
• 

"— 

) 

~-' 

' 

* Place N/A in all blocks of non applicable detectors 
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SCM Procedure 003 

Appendix A 
Efficiency Measurement Documentation 

J^K^U ̂ :C Technician: 

Date: uAVfZ Of ^O 

Detector Configuration : 5 2 " reCO^/^ T 

High Voltage: ^ ^ 

Detctor Position Slope: 

Detctor Position Intercept: ~0 . ~>ll ^ IJ 

Calibration Source Information 

Type (Name): A W "Z-^f 

Serial No.: HP ^'^J 

Activity: "^O^ ^ ^ Q ^ P ^ 

Uncertainty : 2 

Calibration Date: / ^ / ' ^ ^ / ^ 3 

Detector Position Start 
Channel 

Position Stop 
Channel 

Overall 
Efficiency (%) 

Detector #1 Lo43 12 
Detector #2 N;/4 — 
Detector #3 

lil > i -
Detector #4 

il 3 
Detector #5 

VIIA 
* Place N/A in all blocks of non applicable detectors 
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Technician: 

E-115 

Appendix B 
Daily Detector Response Check 

S\Jic.\&.C. 

Date: 

Detector Configuration: £ ^ jfcftd^nj 

High Voltage Setting: ^^^ O 

CaUbration Source: A ^ Z V / fjO^ I'^'^j 

Baseline Source Check Informatio 
Date: Jl 'U 1 7 

Detector Configuration: ? "? Sx^^wiaf 

High Voltage Setting : ' • ^ ^ Q 

Calibration Source : ^ H V4] [OP l ^ ^ \ 

Detector 

Background for 
entire Array 
Detector #1 

Detector #2 

Detector #3 

Detector #4 

Detector #5 

Total 
Counts 

3 5 

1 \^o'74 

Total 
Background 
Subtracted 

Counts 

N/A 

\[i4oq2> 

- >JM-
1 ih 

n Jh 
^v) /k 

v/f( 
1̂ /J _-

W/i 

Total Baseline 
Background 
Subtracted 

Counts 

N/A 

iio-e'i 

Percent 
Difference 

from Baseline 
Measurement 

N/A 

2.'ii% 



SCM Procedure 007 

E-116 

Appendix B 
Daily Detector Response Check 

Technician: 

Date: 

ition: J2t>' .^T'-^^KrA Detector Configuratio 

High Voltage Setting: - / ^ ^ ^ ^ l 3 ^ 0 

Calibration Source: k>^ IcltfOPl^l)) 
Baseline Source Check Information 

Date: lif'2tif^n 

Detector Configuration: ^ ^ ^Tcj^Jtfol 

High Voltage Setting : IS^O 

Calibration Source: ^ i ^ ^'/Z fO^^'^^) 

Detector Total 
Counts 

Total 
Background 
Subtracted 

Counts 

Total Baseline 
Background 
Subtracted 

Counts 

Percent 
Difference 

from Baseline 
Measurement 

Background for 
entire Array 1 ) N/A N/A N/As^ 
Detector #1 

loi y6^ /0/VS3 ±LA \r 
Detector #2 

Detector #3 

Detector #4 

Detector #5 
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SCM Procedure 007 

Technician: 

Date: 

Appendix B 
Daily Detector Response Check 

Detector Configuration: -2^ .jt'T^t MarcU 

High Voltage Setting: '^^O d 

Calibration Source: CS'11'? C.K:O%\ 'nCCS/OQ ZL'lJ. 

ation 
ll/l'i/l'^ 0-' 15 lO 

Baseline Source Check Informatioj 
Date: 

Detector Configuration: 2.1? 34-t.ii} o*^rJ 

High Voltage Setting: I ^ O Q 

Calibration Source : CS l2*1 9 L CS too 5 ^ ' / , 

Detector 

Background for 
entire Array 
Detector #1 

Detector #2 

Detector #3 

Detector #4 

Detector #5 

Total 
Counts 

2 09C. 

V i 6 ^ 6 

«— 

-

Total 
Background 
Subtracted 

Counts 

N/A 

^^5'io 
1 ^ A 
h)/(^ 

u 
-^ ^ /^ 

— P / A 
— A) A 

Total Baseline 
Background 
Subtracted 

Counts 

N/A 

^i.'TLd 

" 
-— 

. 

Percent 
Difference 

from Baseline 
Measurement 

N/A\ 

^ . 2 ^ ^ 

——' 

' 
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PAINT SAMPLE DATA 
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P a i n t S a m p l e Da ta f rom B u i l d i n q 301 Hot Cells C o u n t e d on the T e n n e l e c 

_ryBg_ Room 
Paint Scrape 
Paint Scrape 
Paint Scrape 
Paint Scrape 

Location 
335 
335 
335 
335 

Paint Scrape 
Paint Scrape 
Paint Scrape 
Paint Scrape 
Paint Scrape 

C - 1 0 2 East 
C - 1 0 2 East 
C -102 East 
C -102 East 
C - 1 0 2 East 

Floor 
Floor 

South Wall 
South Wall 
West Wall 

Paint Scrape 
Paint Scrape 
Paint Scrape 
Paint Scrape 
Paint Scrape 
Paint Scrape 
Paint Scrape 
Paint Scrape 

C - 1 0 2 West 
C -102 West 
C - 1 0 2 West 
C - 1 0 2 West 
C - 1 0 2 West 
C - 1 0 2 West 
C - 1 0 2 West 
C - 1 0 2 West 

East Wall 
Floor 
Floor 
Floor 
Floor 

South Wall 
South Wall 
West Wall 

Coordinate 
X.Y.Z 

Item 
Number No. 

East Wall 4,4.6 
North Wall 7.6,4.9 
South Wall 15,5.3 
West Wall 13,2.1 

"STP 
85P 
B6P 
eep 

Alpha 
dis/min 

Beta 
3.17 : 

-1.00 4: 
-1.00 ± 

1.0B ± 

5.78 
4.09 
4.09 
4.09 

10.5 ± 
50.9 ± 

180.7 ± 
16.4 ± 

19.2 
23.5 
33.9 
19.9 

gross dpm before 
aloha beta 

gross dpm after 
nlnha beta 

29.1,42.6 
30.3,15 
3.9,2.7 
3.9,25.7 
10.9.1.5 

2.8,6.6 
19.1,35.8 

19,34 
15.3,33.9 
2.7,5.7 

4.8,14.9 
3,6.7 

4.6,2.6 

Minimum 
Maximum 

Average 
Standard Deviatbn 

Count 

-1.00 ± 
3.17 ± 
0.56* 
1.73 ± 

4 

4.09 
5.78 
4.52 
0.73 

10.5 ± 
160.7 ± 
64.6 ± 
6B.8 ± 

4 

19.2 
33.9 
24.1 
5.9 

9P 
lOP 
12P 
13P 
14P 

-1.00 ± 
3.17 ± 
3.17 ± 
1.08 ± 

-1.00 ± 

4.09 
5.78 
5.78 
4.09 
4.09 

S68.B ± 
230.7 ± 

4.5 + 
6.9 ± 

39.0 ± 

54.0 
37.1 
18.5 
18.8 
22.3 

Minimum 
Maximum 

Average 
Standard Deviatbn 

Count 

-1 .00 ± 
3.17 ± 
1.08 ± 
1.86 ± 

5 

4.09 
5.78 
4.77 
0.83 

4.5 ± 
568.8 ± 
170.0 ± 
216.3 ± 

5 

18.5 
54.0 
30.1 
13.8 

20P 
21P 
22P 
23P 
24P 
lep 
19P 
17P 

34.42 ± 
1.08 ± 

-1.00 ± 
24.00 ± 
-1.00 ± 
-1 .00 ± 
-1 .00 ± 

1.08 ± 

16.84 
4.09 
4.09 

14.15 
4.09 
4.09 
4.09 
4.09 

129,387.8 ± 
4,361.7 ± 

11.181.9 ± 
2,986.7 ± 

21.2 ± 
49.8 ± 

353.3 ± 
3.3 ± 

769.5 
142.4 
226.8 
118.2 

20.4 
23.4 
44.0 
18.3 

•Minimum 
Maximum 

Average 
Standard Deviatbn 

Count 

-1 .00 : 
34.42 : 

7 .07: 
13.07 : 

4.09 
16.64 
6.94 
4.96 

3.3 ± 
129,367.8 ± 

18,543.2 + 
42,046.9 ± 

8 

18.3 
7695 
170.4 
236.8 

Paint Scrape 
Paint Scrape 
Paint Scrape 
Paint Scrape 

Cave 1 
Cave 1 
Cava 1 
Cave 1 

East Wall 
East Wall 

Floor 

5.2,49.5 

3.7.1.2 
2.3,1.3 
3.2,2.9 

16P 
I I P 
26P 
25P 

1.08 ± 
1.08 ± 
1.08 ± 

28.17 ± 

4.09 
4.09 
4.09 

15.26 

40.2 ± 
10,179.5 ± 

216.4 ± 
2,681.9 ± 

22.5 
216.5 

36.2 
112.2 

Minimum 
Maximum 

Average 
Standard Deviatbn 

Count 

1.08 ± 4.09 
28.17 ± 15.28 

7.65 ± 6.69 
11.73± 4.64 

4 

40.2 ± 
10,179.5 ± 
3,279.5 * 
4,118.3 ± 

4 

22.5 
216.5 

96.8 
77.1 

24.3 
24.3 

4.9 
14.6 
4.9 

11,900 
2,684 
1,622 
1,556 
1,380 

4.9 
24.3 
14.6 
8.7 

S 

1,360 
11,900 
3,668 
4,041 

5 
39 

0 
9.7 

19.4 
14.6 
14.6 
29.1 

4.7 

264,000 
26,900 
50,100 
72,400 

1,902 
1,394 
7,726 
1,727 

0.0 
39.0 
16.4 
11.9 

1,394 
264,000 

53,269 
83,321 

8 
19.4 
29.1 
24.3 
14.6 

1,506 
46,700 

2,641 
20,100 

14.6 
29.1 
21.9 
5.4 

4 

1,508 
48,700 
18,237 
19,069 

4 

19 
72.8 
24.3 
14.6 
9.7 
9.7 

72.8 
28.1 
22.9 

5 
19.4 
9.7 

24.3 
24.3 
19.4 

9.7 
29.1 

9.7 
9.7 

29.1 
18.2 
7.2 

8 
19.4 
14.6 
14.6 
588 
14.6 

588.0 
159.2 
247.6 

4 

10,400 
2,532 
1,727 
1,444 
1,313 
1,313 

10,400 
3,463 
3,484 

5 
64.600 
30,100 
59.700 
80,300 

1,976 
1,384 
6.563 
1,731 
1.384 

80,300 
30,794 
30.735 

8 
1,566 

31,800 
5,687 

25,000 
1,566 

31,600 
16,013 
12.702 

4 



Type 
Paint Scrape 
Paint Scrape 
Paint Scrape 

Paint Scrape 
Paint Scrape 

Paint Scrape 
Paint Scrape 
Paint Scrape 
Paint Scrape 
Paint Scrape 

Patnl Scrape 
Paint Scrape 
Paint Scrape 
Paint Scrape 

Paint Scrape 
Paint Scrape 
Paint Scrape 
Paint Scrape 
Paint Scrape 
Paint Scrape 
Paint Scrape 
Paint Scrape 
Paint Scrape 
Paint Scrape 
Paint Scrape 
Paint Scrape 

Room 
Cave 2 
Cave 2 
Cave 2 

Cave 3 
Cave 3 

Cave 4A 
Cave4A 
Cave 4A 
Cave 4A 
Cave 4A 

Cave 4B 
Cave4B 
Cave 4B 
Cave4B 

D - 1 0 1 
D - 1 0 1 
D - 1 0 1 
D - 1 0 1 
D - 1 0 1 
D - 1 0 1 
D - 1 0 1 
D - 1 0 1 
D - 1 0 1 
D - 1 0 1 
D - 1 0 1 
D - 1 0 1 

P a i n t S a m 

Location 
East Wall 

Floor 
Wall 

Floor 
Floor 

East Wall 
East Wall 

North Wall 
o/s floor 
o/s floor 

Nortti Wall 
North Wall 
o/s floor 
o/s floor 

Central Wall 
Central Wall 

East Wall 
East Wall 
East Wall 
East Wall 

Floor 
Floor 
Floor 
Floor 
Floor 
Floor 

p i e D a t a f r o m 
Coordinate 

X.Y.Z 
2.6,.8 
4.2.B 

4.6,22 

4.8.7 
9.2,20 

2.7.2.2 

2.6,26.5 
11.2.23.6 
17.32.5 

0.6,12.5 
5.3.9.4 
11.2,9.4 

11.5,16.8 

3,6 
3.6,67 

4.3,11.9 
4.3,11.9 
4.3,11.9 
.3.26.2 
1.6,5.6 
16.5,.4 
22,8.4 

25.7,13.3 
17.5.9.7 

13.8,16.7 

B u i l d i n g 3 0 1 H o t Ce l ls C o u n t e d o n 
Item 

Number No. 
26P 
27P 
15P 

Minimum 
Maximum 

Average 
Standard Deviatbn 

Count 
29P 
30P 

Minimum 
Maximum 

Average 
Standard Oeviatbn 

Count 
3P 

76P 
4P 
I P 
2P 

Minimum 
Maximum 

Average 
Standard Deviatbn 

Count 
7P 
8P 
5P 
6P 

Minimum 
Maximum 

Average 
Standard Deviatbn 

Count 
East Side 50P' 
West Side 51P 

1st of 3 samples 5SP 
2nd 0 ( 3 samples 55P 
3rd of 3 samples 55P 

Left comer 56P 
43P 
44P 
45P 
46P 
47P 
4SP 

t h e T e n n e l e c 
dis/min 

Aloha 
21.92 ± 
34.42 ± 
- 1 . 0 0 ± 
- 1 . 0 0 ± 
34.42 ± 
16.44 ± 
14.67 * 

3 
9.42 ± 
1.08 ± 
1.06 * 
9.42 ± 
5.25 ± 
4.17 ± 

2 
1.08 ± 

- 1 . 1 3 ± 
3.17 ± 
1.06 ± 
5.25 ± 

- 1 . 1 3 ± 
5.25 ± 
1.89 ± 
2.16 ± 

5 
1.08 ± 

- 1 . 0 0 ± 
5.25 ± 

- 1 . 0 0 ± 
- 1 . 0 0 ± 

5.25 ± 
1.08 ± 
2.55 ± 

4 
50.96 ± 

3.04 ± 
- 1 . 1 3 ± 

3.04 ± 
7.21 ± 

11.38 ± 
7.21 i 
0.96 ± 
0.96 ± 
7.21 ± 

11.39 ± 
7.21 ± 

13.55 
16.84 
4.09 
4.09 

16.84 
11.49 
5.40 

9.13 
4.09 
4.09 
9.13 
6.61 
2.52 

4.09 
4.09 
5.78 
4.09 
7.08 
4.09 
7.08 
5.03 
1.22 

4.09 
4.09 
7.08 
4.09 
4.09 
7.08 
4.84 
1.29 

20.42 
5.78 
4.09 
5.78 
8.17 

10.01 
8.17 
4.09 
4.09 
8.17 

10.01 
8.17 

Beta 
59.640.2 ± 

114,285.5 ± 
40.2 ± 
40.2 ± 

114,285.5 ± 
58,055.3 ± 
46,657.5 ± 

3 
15.840.2 ± 
8.464.0 ± 
6,464.0 X 

15,840.2 ± 
12.152.1 ± 
3,688.1 ± 

2 
672.4 ± 

1,650.1 S 
210.5 ± 

47.4 ± 
1,227.1 • 

47.4 S 
1,650.1 ± 

801.5 ± 
604.0 ± 

5 
47.4 1 

3,290.2 ± 
160.5 ± 

54.5 ± 
47.4 ± 

3.290.2 ± 
868.1 ± 

1,387.6 ± 
4 

10,843.0 ± 
2,622.7 ± 

727.5 ± 
677.5 ± 
620.3 ± 

7,270.3 ± 
3,264.6 ± 

337.0 ± 
2,965.6 X 
6,987.0 ± 

14.0«6.8 ± 
970.3 £ 

523.4 
723.2 

22.5 
22.5 

723.2 
423.0 
294.8 

269.7 
197.6 
197.6 
269.7 
2337 

36.1 

65.6 
8 6 7 
35.6 
23.2 
77.0 
23.2 
88.7 
58.1 
24.8 

23.2 
124.0 
32.5 
23.9 
23.2 

124.0 
50.9 
42.4 

223.4 
111.0 
60.4 
58.5 
56.2 

183.2 
123.9 
43.2 

117.8 
203.5 
254.3 
69.0 

gross dpm before 
alpha 

19.4 
53.6 
24.3 
19.4 
53.8 
32.5 
15.2 

3 
58.3 
58.6 
58.3 
58.6 
58.5 

0.1 
2 

9.7 

24.3 
9 7 
9 7 
9 7 

24.3 
13.4 
6.3 

4 
38.8 

9 7 
9 7 
9 7 
9 7 

38.8 
17.0 
12.6 

4 
273 

73.9 
28.4 

366 
62.6 
90.9 
45.5 
56.9 
17.1 
11.4 

beta 
40,600 

488,000 
1,317 
1,317 

466,000 
176,639 
220,749 

3 
62,400 

437,000 
82,400 

437.000 
259,700 
177,300 

2 
2,037 

2,360 
1,632 

21.500 
1,832 

21,500 
6,932 
8,413 

4 
1,313 
7,098 
2,724 
1,761 
1,313 
7,098 
3,229 
2,291 

4 
92,900 
65,500 

4,400 

339,000 
93.100 
12,100 
59,900 
62,500 

153.000 
23,100 

gross dpm after 
alpha 

19.4 
58.8 

9 7 
9 7 

58.6 
29.3 
21.2 

3 
56.3 
66.4 
58.3 
66.4 
63.4 

5.1 
2 

29 

19.4 
0 

9 7 
0.0 

29.0 
14.5 
10.8 

4 
14.6 

0 
9 7 

0 
0.0 

14.6 
6.1 
6.3 

4 
469 

62.5 
5 7 

74.1 
7 9 7 
56.8 
39.8 
22.6 
22.B 
22.7 

beta 
19,500 

607,000 
1,263 
1,263 

607,000 
209,254 
261.347 

3 
72,600 

478,000 
72,600 

478,000 
275,300 
202,700 

2 
1,947 

2,104 
1,601 
6.000 
1.601 
8,000 
3,463 
2,622 

4 
1,242 
4,300 
2,434 
1,632 
1,242 
4,300 
2,452 
1,147 

4 
76,600 
51,200 

4,000 

215,000 
110.000 

12,800 
71,100 
73.200 

186.000 
23.400 



Tvoe 
Paint Scrape 
Paint Scrape 
Paint Scrape 
Paint Scrape 

Paint Scrape 
Paint Scrape 
Paint Scrape 

Paint Scrape 
Paint Scrape 
Paint Scrape 

Paint Scrape 

Paint Scrape 
Paint Scrape 
Paint Scrape 
Paint Scrape 
Paint Scrape 
Paint Scrape 
Paint Scrape 
Paint Scrape 
Paint Scrape 

Room 
D - 1 0 1 
D - 1 0 1 
D - 1 0 1 
D - 1 0 1 

D - 1 0 9 
D - 1 0 9 
D - 1 0 9 
D - 1 0 9 
D - 1 0 9 
D - 1 0 9 
D - 1 0 9 
D - 1 0 9 
O - 1 0 9 
D - 1 0 9 

North Corridor 
North Corridor 
North Corridor 
North Corridor 
North Corridor 
North Corridor 
North Corridor 
North Corridor 
North Corridor 

North Corridor 

/ 

P a i n t S a m p l e D a t a f r o m B u i l d i n q 3 0 1 H o t C e l l s C o u n t e d o n 

Locatbn 
Floor 

North Wall 
West Wall 
West Wall 

East Wall 
East Wall 

Floor 
Floor 
Floor 
Floor 
Floor 

North Wall 
South Wall 
South Wall 

East Wall 
Floor 
Floor 
Floor 
Floor 
Floor 

North Wall 
South Wall 
South Wall 

West Wall 

Coordinate 
X.Y.Z 
7,9.3 
5,1.6 

2.3,11.4 
4.1.16.9 

3 .67.6 
3.7,15.4 
1.3,52.5 

12.5,477 
23,55 

4.6,19.5 
1.6,68.5 
2.6,26.9 
.9,44.3 

20.8,2.2 

4 .5 ,37 
6.8,697 
3.3,73.6 

54.37.1 
1,42.1 
6.3,11 

3.7,36.3 
5.4,50.6 Center 
s.4,50.8 Center 

3.6,6 

Item 
Number 

Minimum 
Maximum 

Average 

No. 
49P 
54P 
52P 
53P 

Standard Oeviatbn 
Count 

Top 

Front side 

Face 

Minimum 
Maximum 

Average 

62P 
66P 
57P 

seP 
59P 
60P 
61P 
64P 
63P 
65P 

Standard Deviaton 
Count 

4B 

4A 
1st of 2 samples 
2nd of 2 sample 

Minimum 
Maximum 

Average 

77P 
69P 
70P 
71P 
72P 
73P 
75P 
76P 
76P 
74P 

Standard Deviatbn 
Count 

Summary of Building 301 Hot Cells Paint 
Minimum 
Maximum 

Average 
Standard Deviatbn 

Count 

t h e T e n n e l e c 
dis/min 

Alpha 
0.96 ± 

- 1 . 1 3 ± 
- 1 . 1 3 ± 
17.63 ± 

- 1 . 1 3 ± 
50.96 ± 

7.66 ± 
12.27 ± 

16 
0.96 ± 
0.96 ± 
0.96 ± 
0.96 ± 
5.13 ± 

- 1 . 1 3 ± 
17.63 ± 
13.46 ± 
3.04 ± 

- 1 . 1 3 * 
- 1 . 1 3 ± 
17.63 ± 
4.08 ± 
6.06 ± 

10 
- 1 . 1 3 ± 

0.96 ± 
9.29 ± 
5.13 ± 

138.46 ± 
34.29 ± 
55.13 ± 

3.04 ± 
- 1 . 1 3 ± 
- 1 . 1 3 ± 
- 1 . 1 3 ± 

136.46 ± 
24.29 ± 
41.97 ± 

10 
Scrapings 

- 1 . 1 3 ± 
138.46 ± 

8.24 ± 
19.52 ± 

71 

4.09 
4.09 
4.09 

12.25 
4.09 

20.42 
7.59 
4.16 

4.09 
4.09 
4.09 
4.09 
7.08 
4.09 

12.25 
10.81 
5.78 
4.09 
4.09 

12.25 
6.05 
2.92 

4.09 
4.09 
9.14 
7.08 

33.42 
16.84 
21.22 

5.78 
4.09 
4.09 
4.09 

33.42 
10.99 

9.37 

4.09 
33.42 

7.17 
5.27 

Beta 
1,432.3 ± 
7,050.1 ± 
2,606.1 ± 

31,093.0 ± 
337.0 ± 

31,093.0 ± 
5,972.1 ± 
7,634.7 ± 

16 
364.4 ± 

75.1 ± 
2,761.1 ± 
2,103.7 ± 
5,770.3 ± 
2.550.1 ± 

36,816.8 ± 
12.637.0 ± 

60.8 ± 
97.7 £ 
60.8 ± 

36,616.6 ± 
6 ,3457 ± 

10,815.2 ± 
10 

206.1 ± 
2,623.9 ± 
6,693.0 ± 

38,626.3 ± 

82.9 
160.5 
110.6 
377.5 

43.2 
377.5 
141.0 

68.1 

44.6 
25.6 

114.2 
99.7 

163.4 
109.5 
410.7 
243.0 

24.5 
27.6 
24.5 

410.7 
126.3 

115.7 

35.6 
111.0 
178.5 
421.8 

311,366.8 ± 1,193.4 
32,395.3 ± 

8,190.6 ± 
1,620.3 ± 
1,460.6 ± 

600.1 ± 
206.1 ± 

311,366.8 ± 
40,418.3 ± 
91,266.9 ± 

10 

3.3 ± 

385.3 
194.4 

87.9 
8 3 7 
55.4 
35.6 

,193.4 
274.7 
331.2 

16.3 
311,366.8 ± 1,193.4 

13,123.9 ± 
41,869.3 ± 

71 

147.8 
196.2 

gross dpm before 
alpfm 

62.6 
415 
5 7 

51.4 
5.7 

415.0 
111.5 
130.3 

14 
23.7 
11.8 
71.1 
136 
243 
11.8 
143 

62.9 
35.5 
29.6 
11.8 

243.0 
78.8 

71.2 
10 

45.5 
5.7 

28.4 
40 

beta 
65,700 
16,300 
26,500 

282,000 
4,400 

339,000 
9 2 7 1 4 
97,338 

14 

43,700 
2,900 

45,700 
31,400 

171.000 
42,800 

704,000 
15.100 
33,200 

2,400 
2,400 

704,000 
109,220 
203,403 

10 

3,500 
36,600 
64,800 

391,000 
15,000 7,400,000 

4,600 
3,000 

51 

17 
5.7 

741,000 
43,300 
24,700 

4j400 
3,500 

15,000.0 7,400,000 
2,554.2 970,144 
4,694.4 2,265,260 

9 9 

gross dpm aner 
aloha 

119 
34.1 
17.1 
28.6 

5.7 
469.0 

76.8 
116.1 

14 

5.9 
41.4 
53.3 
142 
392 
29.6 
114 

23.7 
41.4 
2 3 7 

5.9 
392.0 

86.7 
109.5 

10 

17 
11.4 
34.1 

80 

beta 
72,600 

22,000 
322,000 

2,600 
322,000 

88,750 
89,333 

14 

39,500 
2,500 

49,400 
33,400 

191,000 
48,800 

661,000 
4,300 

33,800 
1,900 
1,900 

881,000 
128,560 
256,132 

10 

2,800 
42.200 

107,000 
436,000 

12,100 7,100,000 
131 

1,800 
28,400 

17 
11.4 

148,000 
19,600 
14,500 

3,200 
2,800 

28,400.0 7,100.000 
4,732.3 874.811 
9,157.2 2,204,747 

9 9 

0.0 1,313 
15,000.0 7.400,000 

412.1 
1,979.6 

63 

202,062 
927,586 

63 

0.0 1,Z4Z 
28,400.0 7,100,000 

726.2 
3,829.4 

63 

169,385 
891,220 

63 
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REQUEST FOR TECHNICAL SERVICES 
Analytical Chemistry Laboratory/Argonne National Laboratory 'A^/f 9Z 
SUBMHTED BV (Pflnl Nam*) DMSON TLDCATION | PHONE 

30ST CODE NUMBER 

9sai^- / g - .agy 
COST CODE AUTHOniZADON (StgnUm) 

^ < ^ ^ - i ; r ^ 
MAME OF PROORAM/PROJECT SUPPORTING THIS M5RIS . 

30/ ' ' 
REPORT RESULTS TO. (PiM Nwiwa) 

-^ 

DrvSKM 

Jo/ 
PHCM£ 

igt-M-^^c- /7l.cjiy>-^^-»-e^i^~ 

DIVISON 

^^f-//// 
UX^ATION 

3ca yfog" 
/du^......:,^ /^t,.^.,.-^^ 

DnnSKW LOCATION PHONE 

It Is agreed that publicatkin of tiie data resulting Irom this analysis will provide appropriate acknowledgnnent for the analysts involved. 

DESCRIBE TECHNICAL SERVICE NEEDED (l<lw»V •PM'ie praowiuu K) b* UMd. * fiqu'w)): 

S^ •-ff'^^- /of^e-ec ,/Meet. /g,A/e.E^ /S/zcec 

!».** •/ 
•J*^—jfcA. ^V /^e.££. .• 
S~-~j. (if—T' tOd^Ht. 

nCAL REdUIREMEHTS (Accuracy, OalKlwn Li 

SAMPLE DESCRIPTION (Appranrula CanpovMn. Sofmvi M 

jiA Meg J. > /'/f/fr cM>p*-

RADIOACTIVITY: 

a HO 

hCvES 
D DOMTKNOW 

SPM TRANSFER DOCUMENT NOJ 

nrPE; 

D nSPERSIBLE 

D NONNSPERSieLE 

A L D O S E IN PACKAGE 

LEVEL (dpm* 

ALPHA ^ ^ ^ ^ 

BETA_ f'S'K 

lEALTH PHYSICS SURVEY BY (%| 

a-o-
): D N O OYES 

A O i - * — 

SAMPLE ORIGIN (San^ta luKxy, • I, marulMluivr, aic.V 

M^aUA^ 

REMARKS (II mon ipac* M ttwoMMiy. oonlMxi* on b«k): 

ANALYSTS ASSIGNED: 
FOR ACL OFFICE USE ONLY 

SubmrnefG 
SajnpteNo. 

/O mF.L 

/ / //(2/ftC 
/3L /^dBL. 

I3 ffCBi-

/y MQ^I-

:!XM<1£(., 

ACL 
Sample No. 

ESnUATEO HOURS DATE REPORTED; 
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APPENDIX G: 

CONCRETE SAMPLE DATA 
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This appendix contains the following information pertaining to 3-inch diameter concrete 
bore samples taken from the first level floors: 

• locator map for the ten sample locations (numbers in circles) 

• noteboook entries for preliminary gamma activity scan data with NE, PG2, 
and shielded Nal detector chamber, to selected candidates for laboratory 
gamma spectrometry 

• service request for analytical services from ANL-E ACL for gamma 
spectrometry 

• gamma spectrometry report on the selected samples. 

Photographs ofthe coring process and ofthe collected samples may be found in Appendix A. 
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tin 
j ^ - ^ 

.^..(L^^MJA 

: i " : j -

loy.^ 

: . : . . L . i J 

iol 
a 

'\d) 

S/l^J,&l>fJ,(W'i ''.1(;7 

..^it^.--^ 
'AVi.. 
i/oO 

.<:'S'_L..,^S 
/BT 

: 3iiOi> 

...,...|....... 
I. ! e}f\ . U : 

i : o ; 

I ;3? ; 

i o 

^ 0 . 

I 

• '-' i 
: o i 

i.l 
AI?-I. 

:^(&5«3v7s)J_|...L,T.L 

i f ! : ' ! k. 

-1-4 
/Mi-O-Hk) \ ! 

V i . / , 

•fff-'fn^') 

i/'<i>-»'»fO 

.?.r.'A-3 

..i._J_ 

\)i/._Cor-/'(^o,^ 

.:1:i 
X-*' 

/^•/fp. i 
/4TiHH7c) 

^•iab- /I''' 

. ..J£o./.r..':ni'. 1 
i / i ¥ 7 - >*70 i 

L_3.*y.z-.t /y?..i 

I 

. . J . ^ -

I 

/S''..d..-]'(-7° .1 

/p-7-\lf7i> \ 

•21H <&. I 

;._L..1.. | .;..; 

i i i • 

i I ! 

J — - — I 
I 

_c-.i.<>i 
W E T S T 

N Cptry^ar 

^C*ty< Z do 

bu Ccfir«.l c/ 



G-6 

9 I 

Lo©(PI h, Pet 

4 j ^ 



G-7 

REQUEST FOR TECHNICAL SERVICES 
Analytical Chemistry Laboratory/Argonne National Laboratory ^ / / 
|SUBurTTEOBY(Pilnl NaiM) 

Ve/.jO/^jES. C. &c.ie.A(l. f^T^ as^f//^^ Jfo t) 
PHONE 

.JOSTCODENUUBEfl 

.S3, <-/ 
COST CODE AUTHORIZATION (SignMin) 

::;2i£5L 
HAME OF PROORAWPROJECT SUPPORTINa THIS WORK 

RffORT RESULTS TO. (Pmi Nwn^ 

A. JI. <^^u/f„.,,^ 
DIVISION 

3.6/ 
PHorc 

S3 AC 
'AAtC'ij. /7Zt*t^£*t-^ esf--^/' 

LOCATKM 

VfoS-

/ifCA^,^ 
artisan LOCATION 

S.r-r^ 
It Is agreed that publication ot the dma resfitting from this analysis will provide appropriate acknowledgment for the analysts Involved. 

DESCRIBE TECHNICAL SERVICE NEEDED (klwiSly waof^ precxijn* U ta UMd. H ivqUrad): 

y ^ 

WULmCAL REOUIREMEKTS (Aeeuncy, DMMttan Umitt: SubiM ID RtgulMNy Holding Trnw Mc.}: 

SAUPLE DESCRIPTION [AppfOdiMto Compoaton. So»MnL •!£.): 

RADIOACTIVITY: 

DNO 

;6-rES 
D DONTKWOW 

SPU TRANSFER DOCUMENT NOJ 

POTENTIAL HEALTH HAZARD OR SPEOAL WASTE DISPOSAL (Cwcrwgwvc. Imic, MclT ^ N S D YES 
DESCRIBE! ' ^ 

TYPE 

O DISPER9Bl£ 

D NONDISPEftSIBLE 

D LOOSE IN PACKAGE 

LEVEL (dpm 

ALPHA > " 

BETA 

GAMMA. 
-^ r - » ^ 

HEALTH PHYSICS SURVEY BY (SignMM): 

SAMPLE ORIGIN (Sinv>t hiitory. aoufM. monwIaciuMr, «lc): 

REMARKS (H fflwv i«M* !• nwMMaiy. conlintM en back): 

FOR ACL OFFICE USE ONLY 

Subminer's 
Sample No. 

;^3 HO-BL 

^ y / - / ( 2 £ ^ 

SS" tKlEl. 

JiC H-<Le.L 

Ai HCBU 

J^ I^C-^ 

> fhieu 

3/ /H2£l^ 
^/fteu 

^Jf^Ei-

3fticeu 
ZSlt-ce-t-

V^/f-rj-L 

3nfite.L 

ACL 
San^pie No. 

VC. -Z: 
X 

CVt*._7. 

S^^-^-^v*-* ' 
. 9 

ijLtJCZ^-r' I 

10 

ANALYSTS ASSIGNED: ESTIMATED HOURS: DATE REPORTED: 



G-8 

ANALYTICAL CHEMISTRY LABORATORY 
Argonne National Laboratory 

Argonne, IL 60439 

REPORT OF ANALYTICAL RESULTS 

Sample Material: 

Submitted by: 

Concrete, 301 Characterization 

Dolores Geraghty, ESH/HP 

Date Received: 1/28/98 

Date Reported: 2/17/98 

Submitter's 

23 HCEL 

24 HGEL 

25 HCEL 

26 HCEL 

27 HCEL 

28 HCEL 

29 HCEL 

30 HCEL 

31 HCEL 

32 HCEL 

33 HCEL 

34 HCEL 

35 HCEL 

35 HCEL 

37 HCEL 

ACL 

98-8099-01 

-02 

•03 

-04 

-05 

-06 

-07 

-08 

-09 

-10 

-11 

-12 

-13 

-14 

-15 

Welaht of Sample (a) 
302 

364 

97 

256 

356 

227 

415 

117 

179 

145 

174 

402 

217 

337 

112 

Gamma Spec.; (pCi/g) 
"Co ' "08 " 'B I 

3.40t0.20 149±7 11.0*1.1 

<0.2 1.7 ±0.2 6.7 ±0.7 

0.30 ± 0.03 20.0 ± 1.0 0.77 ± 0.08 

<0.2 123 ±6 2.6 ±0.3 

1.2±0.1 113*6 4.9±0.5 

<0.2 2424*121 8.1*1.2 

<0.2 <0.2 <0.2 

0.70*0.11 2590*130 8.1*1.2 

3.6*0.4 3635*180 < 0.2 

<0.2 440*22 9.1*1.4 

<0.2 190*10 8.8*0.9 

<0.2 <0.2 0.83*0.08 

< 0 2 58.4*2.9 1.5*0.1 

<0.2 <0.2 <0.2 

<0.2 <0.2 <0.2 

NOTE: Unused sample material will be returned to the Client. Prepared samples wA\ be discarded one (1) month 
after the date of this report unless other arrangements are made. When making future inquiries reganding this report, 
please reference the ACL sample number{s) above. For further information about the results reported here, please call 
T. TenKate at 2- 4291 
Reference(s): < 

C 
; M T Logbook No. 1498, p. 42 

; M T Loqbook No, 1110, Det. 2. 4, 7. 11 , p. 81 

es To: D. Geraghty 
M. Robinet 
B. Murdoch 

/lavi/ D. Green 
2/17/98 D. Bowers 

CMT**(».9«) 

F. Martino 
T. TenKate 

Analyst{s); T. TenKate 
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APPENDIX H: 

SOIL SAMPLE DATA 
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This Appendix contains the following documentation for soil samples taken both outside 
the building and in the service trench: 

• maps showing locations and depths 

• screening data NE, PRM 5-3, and shielded counting chamber for soil core 
segments 

• requests for laboratory analyses from ANL-E ACL on selected samples 

• laboratory reports. 

Sample segments were checked for gamma activity in the shielded Nal scintillation detector chamber 
in order to select suspect samples for gamma spectral analysis. This procedure helped to reduce 
laboratory costs by eliminating unnecessary lab work. 
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SB-# 

9 
9 
g 
8 
8 
8 
8 
7 
7 
7 
7 
6 
6 
6 
6 
6 
6 
5 
5 
5 
5 
4 
4 
4 
3 
3 
3 
3 
3 

Depth 
(feet) 

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

4-4.8 
0-1 
1-2 
2-3 
3-4 
0-1 
1-2 
2-3 
3-4 
4-5 

5-5.9 
0-1 
1-2 
2-3 

3-3.7 
0-1 
1-2 
2-3 
0-1 
1-2 
2-3 
3-4 
4-5 

N E c t 
(Imin) 
(dpm) 

1275 
1350 
1200 
1300 
1275 
1470 
1450 
1670 
1515 
1440 
1645 
1560 
1495 
1480 
1710 
1525 
1675 
1660 
1540 
1500 
1470 
1515 
1400 
1450 
1670 
2000 
1745 
1460 
1690 

PRM5-3 
/PG2 
(cpm) 

500 
500 
500 
500 
500 
500 
500 
500 
500 
500 
500 
500 
500 
500 
500 
500 
500 
500 
500 
SOO 
500 
500 
500 
500 
500 
500 
500 
500 
500 

Nal 
(Smin) 

1560 
1640 
1680 
1725 
1660 
1770 
1625 
1480 
1576 
1500 
1560 
1475 
1650 
1640 
1625 
1610 
1590 
1675 
1680 
1670 
1520 
1665 
1490 
1580 
1575 
1900 
1610 
1620 
1805 

Nal 
(cpm) 

312 
328 
336 
345 
332 
354 
325 
296 

315.2 
300 
312 
295 
330 
328 
325 
322 
318 
335 
336 
334 
304 
333 
'298 
316 
315 
380 
322 
324 
361 

301 soil samoles 

Date 

12/06/97 
12/06/97 
12/06/97 
12/06/97 
12/06/97 
12/06/97 
12/06/97 
12/10/97 
12/10/97 
12/10/97 
12/10/97 
12/10/97 
12/10/97 
12/10/97 
12/10/97 
12/10/97 
12/10/97 
12/10/97 
12/10/97 
12/10/97 
12/10/97 
12/10/97 
12/10/97 
12/10/97 
12/10/97 
12/10/97 
12/10/97 
12/10/97 
12/10/97 

Init 

LHSJr 
LHSJr 
LHSJr 
LHSJr 
LHSJr 
LHSJr 
LHSJr 
LHSJr 
LHSJr 
LHSJr 
LHSJr 
LHSJr 
LHSJr 
LHSJr 
LHSJr 
LHSJr 
LHSJr 
LHSJr 
LHSJr 
LHSJr 
LHSJr 
LHSJr 
LHSJr 
LHSJr 
LHSJr 
LHSJr 
LHSJr 
LHSJr 
LHSJr 

Comment 

Pa^e I o p y 



SB-# 
Depth 
(feet) 

NEct 
(Imin) 
(dpm) 

5-6 1750 
6-7 1400 
7-8 1350 
8-9 1540 

9-9.6 1460 

PRM5-3 
/PG2 
(cpm) 

500 
500 
500 
500 
500 

Nal 
(Smin) 

1650 
1600 
1540 
1690 
1695 

Nal 
(cpm) 

330 

320 

308 

338 
339 

301 soil samples 

Date 

12/10/97 
12/10/97 
12/10/97 
12/10/97 
12/10/97 

Init 

LHSJr 
LHSJr 

LHSJr 
LHSJr 
LHSJr 

Comment 

Page 2 of2 30Isoil.xls 
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REQUEST FOR TECHNICAL SERVICES 
Analytical Chemistry Laboratory/Argonne National Laboratory 

DATE 

/.tf/tlf? 
MITTEDBYlPnmNwn') 

SsTCOOENUMttH 7 / 

omsioN PHONE 

SsTcooENLween 

Qs azi i<k -^M •x lX~77"^.y^ 
NAUE OF PBOORAUff'TOJECT SUPPOHTIHQ TWS WORK 

lTRE5^TSIO:(Pr«lN»n^ 

£Sl^/l/P 3i>V ifos-
M l i t - 2L Es/f-//^ J6 / Jj:^'C 

xJL'^c.a-o<-<i>' e%f/-/f^/' £n> 3SS1^ 
It is agreed that publication of the data resultin^from this analysis will provide appropriate acknowledgment for the analysis involved. 

DESCRIBE TECHNICAL SERVICE NEEDED (UanlFy tp«c/K procMuni k> to uMd. i raquisd): 

ANALYDCAL REQUIREMENTS (Accuracy. toMOkyi Umiu: SubfKl to R*v^larr Holding rurtM; Me.}: 

SAMPL£ DESCRIPTION (Afiprainuto Compoaikn. SoMni. aic): 

RAOCACnvTTY: 

ONO 

DYES 

^ PONT KNOW 

SPU TRANSFER DOCUMENT NO.: 

TYPE: 

pCotSPERSIBLf 

D NOND1SPERSIBLE 

D LOOSE IN PACKAGE 

LEVEL (dpm ermWh): 

ALPHA 

BETA 

GAMMA 

HEALTH PHYSICS SURVEY BY ( K T M U V ) : 

SAMPLE ORIGIN (Swnpl* hJstofy, M U X * . FiwMlKtunr, ale): 

30/ 

WALYSTS ASSIGNED: 

FOR ACL OFnCE USE ONLY 

Subminer's 

Sample No. 

UhM 1mm 
/•^HdLSBi 

C/--i'J 

/i/^ii-sas 
C'J'-T'S'^ 

/7//U 563 
Cf'-f'(.-J 

/SfiaLsei, 
(J'^XO 

/9 MO-36 7 
(J'-30 

^o/K>i. S6 r 

i^'-y) 

M//CJLS99 
i}---/') 

ACL 

Sample No. 

ESTIMATED HOURS: DATE REPORTED: 
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ANALYTICAL CHEMISTRY LABORATORY 
Argonne National Laboratory 

Argonne, IL 60439 

REPORT OF ANALYTICAL RESULTS 

Sample Material: 301 Hot Cell Characterization, Soil Samples 

Submitted by: Dolores Geragfity, ESH/HP 

Date Received: 12/17/97 

Date Reported; 12/19/97 

Submitter's 
Sample No. 

15HCLSB3 

(V - 2') 

16 HCL SB3 
(4 ' -7V) 

17HCLSB3 
(9' • 9'6') 

18 HCL SB6 

(1'-2') 

19HCLSB7 
(2'-3') 

20 HCL SB8 

(1'-2') 

21 HCL SB8 
(3'-4') 

ACL 
Sample No. 

93-805701 

-02 

-03 

-04 

-05 

-06 

•07 

" R a 

0.52 ± 0.05 

1.15±0.12 

0.71 ±0.06 

1.48 ±0.15 

0.37 ± 0.03 

0.68 ± 0.04 

1.25 ±0.09 

Gamma Spec. 

' "Bi 

0.39 ±0.04 

0.84 ± 0.08 

0.88 ± 0.07 

1.00 ±0.10 

0.46 X 0.04 

0.83 ±0.02 

0.82 ± 0.07 

(pCi/g) 

'"Cs 

4.36 ±0.13 

<0.2 

<0.2 

<0.2 

0.22 ± 0.02 

<0.2 

<a2 

136.26 

131.21 

153.26 

124.27 

145.91 

164.84 

158.91 

— ._._...w_ ,» .,.V v i ib i i i . I i cpa icu 9GiMi)jic3 Will i« j ui^bdruea one ^ i ^ monm 
after the date of this report unless other arrangements are made. When making future inquiries regarding this report, 
please reference the ACL sample number(s) above: For further information about the results reported here, please call 
T. TenKate 

^^ __^ at 2- 4291 
eference(s): CMT Logbook No. 1498. p. 22: CMT Logbook No. 938. Det. 3. p. 159: 

CMT Logbook No. 1110. Del. 2. 4. 7. 11 . pp. 65. 57. 

BM^'^^*'!! ' ^-^^alino Analyst(s): T. TenKate ° 
B.Murdoch T. TenKate . - r r - Z - - ' 
M. Robinet L Smith ' ' 

law D. Green 
12/22/97 D. Bowers 

Copies To: 
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ANALYTICAL CHEMISTRY LABORATORY 
Argonne National Laboratory 

Argonne, IL 60439 

REPORT OF ANALYTICAL RESULTS 

Sample Material: ANL-East Hot Cell Characterization Soil 

Submitied by: D. Geraghty, ESH-HP, 200 

Date Received: 

Date Reported: 

12/16/97 

12/23/97 

Submitter's 
Sample No. 

ACL 
Sample No. 

Tritium and Percent Moisture 

iaHCLSB6 

'H (pCi/g soin 

<0.58 

% Moisture 

8.2 

NOTE: Unused sample material will be returned to the ClienL Prepared samples will be discarded one (1) month 
after the date of this report unless other arrangements are made. When making future inquiries regarding this report, 
please reference the ACL sample number(s) above. For further infonnation about the results reported here, please call 
L. Smith at 2- 1890 
Reference(s): CMT Notebook No. 1493, p. 34. 

copies To; 

/law 
12/23/97 

D. Geraghty 
B. Murdoch 
M. Robinet 
D. Green 
D. Bowers 

Analysl(s): L. Smith ^ .^^ 



UNEXCAVATED 

DRAIN PIPE 

i_r TT TJ" 

:KCNT,PAD' 
^I.lk' a 

CtNCRAL ARCA, 
- *k t o 7k Py 

TJ 
UNEXCAVATED 

UNITS, dIs/nln-lOOcn* afiy 

BUILDING 301 PIT AREA 

SOIL SAMPLES I THRU 6 SENT TO 

CNT/ACL FOR ANACYSIS 
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•301 //J^<r.,^<s so-.t ^/iPcf^^F 

QH-<^0C-^ -7.0'/O.S' /d? = </<£> 3X<!>C> 
i^H-ciSc-^ fC>.S'''/9o //=€><P &e>0 

f Meet. t̂a/e .3/«<>^//^.^ '}0(<)jrj7 /?:30 ZO/< 
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JUEST FOR TECHNICAL SERVICES 
analytical Chemistry Laboratory/Argonne National Laboratory 3/(0^97 

ISUBMIHED BY (Pnni NAm») 

0if///-/P 
LOCATION PHONE 

:OST CODE NUMBER 

9s- g 3 y /'>r-c?3'-( 
COST CODE AUTNORIZATWN (S>7tMui*> 

MM^J^ 
NAME OF PROORAM/PROJECT SUPPORTINO THIS VTORK 

REPORT ACSULTS TO: (PrW NwnM) :<EP0RT RESULTS TO: (Prw Hwn*i 

^if//HP 
I.OCAIION I PHONE ~~'~ 

5 ^ ^ il-6i7'f 

rHa-C ^s h^U-eX' 
OVlSKM 

Sic( ?'^T.i6 

Vs> Vg Y'gs ^cr- -^,3^9 ATy (2^H/MP •a.^C^ ^-?rr ;e 
It is agreed that publication of Ibe data resulting Irom this analysis will provide appropriate acknowledgment (or the analysts involved, 

DESCRIBE TECHNICAI. SEHVICC NEEDED (idwi*^ (pMiTic pnxiMUrai ID M uMd, t nquntlt. 

ff„.g.fT-. 

ANALmCAL flEOUIREMENTS (Acaracy. DtWOon Lmiti; SubiMI U Ra^Mtory HoUng TanM; aK.): 

SAMPLE DESCRIPTION (Appmdnuk Cwnpoaton, Sorvwil, •«.): 

RAOOACTlVrrV: 

D NO 

Zf YES 

• DOMTKNOW 

SPM TRANSFER DOCUMENT ttQi 

TYPE 

jg.DISPERSiaLE 

D NONOISPERSIBLE 

D LOOSE IN PACKAGE 

ALPHA » y . 

B E T A _ ^ * t ^ ^ C ^ 

GAMMA S 

^/^Vr^^ 

C^NQ O Y E S 

5 ^ 
SAMPLE ORIGIN (SampW iMioiy, M 

A •{4P /^^^ 
L0C^-^/£>MS 

REMARKS (II mor* tpac uiy, canwHM on bM(K 

^^^ceL 

Subminars 

Sample No. 

Tl-AT^fi-T 
Zf'/tTj,/7-C 

il!('/>T5f?'3 

^J'ATi/?-r 
2t-A 7^/2-C. 

7.1'A75/?S 

IhceL 

3HC0C 
^HCSL 
^Hc^L-

6HCBL-I 
(>HcBL--z-r ^^ ?-^-7.g' 

6HCBL'^>^ 7-0-!i-S 
6HCl^i-<-f 

"ShfCE^ 

9HC^U 

ACL 
Sample No. 

,'Attp -^ 

A-
s 

&-

•-'rl/^ 

•• 14 c-r^' 

^ /O.^'/'^.C 

/-JTfYxOfV--

/ | /YrML(V^ 
FOR ACL O F F I C E USE ONLY 

ESTIMATED MOUftS; DATE REPOflTEC .̂ 
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ANALYTICAL CHEMISTRY UBORATORY 
Argonne National Laboratory 

Argonne. IL 60439 

REPORT OF ANALYTICAL RESULTS 

Sample Material; 

Submitted by: 

Soils and Smears, *301* 

Dolores Geraghty, ESH/HP, 200 

Dale Received; 

Date Reported: 

11/6/97 

12/1/97 

Submitter's 
Sample No. 

1HCEL 

2HCEL 

3HCEL 

4HCEL 

5HCEL 

6HCEL-1 

6HCEL-2 

6HCEL-3 

6HCEL-4 

7HCEL 

8HCEL 

9HCEL 

ACL 
Sample No. 

98-8025-09 

•10 

-11 

-12 

-13 

-14A 

-14B 

-14C 

-14D 

•15 

98-8025-16 

-17 

Gamma Spec; (pCi/g) 

" 'Am 

15.4 ±0.6 

3.8 ± 0.4 

<0.2 

12.8 ±1.3 

(6.03 ±0.60) XlO* 

1.3 ±0.2 

<0.2 

<0.2 

<0.2 

<0.2 

"Co 

(3.40 ± 0.34) X 10" 

<10 

" 'Cs 

(3.63 ± 0.07) XlO* 

(3.51 ±0.07) XlO' 

(6.80 ± 0.20) X 10^ 

(1.59 ±0.08) XlO' 

(1.48 ±0.15) XlO' 

(2.98 ± 0.06) XlO* 

56.0 ±1.1 

21.4 ±0.4 

4.3 ±0.2 

50.9 ±1.0 

Gamma Spec; (pCi/sample) 

^rcs' 

(3.55±0.18) XlO" 

<10 

"Co 

6.3 ±0.4 

5.9 ± 0.9 

<0.2 

51.1 ±3.1 

(2.43 ± 0.24) x l t f 

8.3 ± 0.4 

1.6 ±0.2 

1.1 ±0.2 

<0.2 

5.3 ±0.1 

" 'Am 

59.0 ± 6.0 

72.0 ±14.5 

NOTE: Unused sample material will be returned to the Client. Prepared samples will be discarded one (1) month 
after the date of this report unless other arrangements are made. When making future inquiries regarding this report, 
please reference the ACL sample number(s) atx)ve. For further information about the results reported here, please call 
T. TenKate at 2- 4291 

Reference(s): CMT Logbook No. 1498. pg. 13: CMT Logbook No. 936. Det. 3, pp. 155.157. 

Analyst(s): T. TenKate opies To: 

/lac 
12/4/97 

" ' " U K ) 

D. Geraghty 
C. Sholeen 
M. Robinet 
D. Green 
D. Bowers 

D. Graczyk 
F. Martino 
F. Markun 
T. TenKate 
L. TenKate 
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ANALYTICAL CHEMISTRY LABORATORY 
Argonne National Laboratory 

Argonne, IL 60439 

REPORT OF ANALYTICAL RESULTS 

Sample Material: 

Submitted by: 

Soil 

Dolores Geraghty, ESH/HP, 200 

Date Received: 

Date Reported: 

11/6/97 

11/7/97 

Submitter's 
Sample No. 

5HCEL 

ACL 
Sample No. 

Gamma Spec. (DPM/sample) 

'"Cs 

(1.48±0.15)x10' 

"Co 

(2.43 ± 0.24) XlO" 

"Nb 

(1.40 ± 0.14) X Iff" 

" 'Am 

(6.03 ±0.60) XlO* 

(1.16±0.12)x1D' 

NOTE: Unused sample material will be returned to the Client. Prepared samples will be discarded one (1) month 
after the date of this report unless other arrangements are made. When making future inquiries regarding this repotl, 
please reference the ACL sample number(s) above. For further information about the results reported here, please call 
T. TenKate at 2- 4291 

Reference(s): CMT Logbook No. 938. DeL 3, pg. 155: CMT Logbook No. 1110. DeL 2. 4. 7.11. pg. 61. 

jpies To: 

/lac 
11/7/97 

CUT M (9.04, 

D. Geraghty 
C. Sholeen 
M. Robinet 
0. Green 
D. Graozyk 

D. Bowers 
F. Martino 
F. Markun 
T. TenKate 

Analyst(s): T. TenKate 

r 
i^ 
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ANALYTICAL CHEMISTRY LABORATORY 
Argonne National Laboratory 

Argonne, IL 60439 

REPORT OF ANALYTICAL RESULTS 

Sample Material: 

Submitted by: 

Soil 

Dolores Geraghty, ESH/HP, 200 

Date Received; 11 /3/97 

Date Reported: 2/24/98 

Submitter's 
Sample No. 

5HCEL 

ACL 
Sample No. 

98-8025-13 

Gross p (pCi/g ± 2o) 

(1.01 ± 0.03) x l t f 

NOTE; Unused sample material virill be returned lo the ClienL Prepared samples will be discarded one (1) month 
after the date of this report unless other arrangements are made. When making future inquiries regarding this report, 
please reference the ACL sample number(s) above. For further information about the results reported here, please call 
L Smith at 2- 1890 

Reference(s); CMT Notebook No. 1493. pp. 52,58. 

/̂Opies To 

/lac 
2/25/98 

c«T«(m) 

0. Geraghty 
C. Sholeen 
M. Robinet 
D. Green 

F. Martino 
L. Smith 

Analyst(s): L Smith 



Sample Material: 

Submitted by: 

H-16 

ANALYTICAL CHEMISTRY LABORATORY 
Argonne National Laboratory 

Argonne, IL 60439 

REPORT OF ANALYTICAL RESULTS 

Soil, ANL-E ASTR- 30l Date Received: 

Dolores Geraghty, ESH/HP, 200 Date Reported: 

11/03/97 

04/01/98 

Alpha Scan 

3« / /^oTCe.^^ 
The analytical sample listed below was a soil sample from ANL-E, ASTR. Following acid 
digestion, the actinides and lanthanides were separated as a group from the other matrix 
constituents. A TruSpec'^ extraction chromatographic column was utilized for this purpose. 
The sample was then electrodeposited prior to alpha spectrometry. 

The resulting alpha spectrum is attached. Since tracers were not added to the sample, standard 
alpha sources were counted in the appropriate detectors to define the proper energy calibration 
for each detector. 

Submitters ACL 
Sample No. Sample No. Peak Energy flVIeV) 

5HCEL 98-8025-13 4.21 
4.44 
4.80 

5.19 
5.35 

5.52 

Isotope' 

235/236fT 

233/234 TJ 

'"Np 
"""opu 

='°Po 
"'Pu 
»'Am 

% Activity^ 

71 
1 

14 

5 
2 

Because no elemental separations were performed, alpha emitters of equivalent energies may 
be present in the spectra, and, therefore, more than one alpha emitter may be listed for each peak. 
Process knowledge of the data user may be used to eliminate some of the listed nuclides. 

' This value is based upon the ratio ofthe counts under the individual peak to the total counts of 
all the peaks. This value also assumes equivalent electrodeposition efficiencies for all analytes, 
which IS only true to a gro.ss approximation for different elements. Since electrodeposition is 
matrix dependent, and will vary from sample to sample, no attempt has been made to assign an 
analytical uncertainty to these values. 
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NOTE: Unused sample material will be returned to the Client. Prepared samples will be 
discarded (1) month after the date of this receipt unless other arrangements are made. When 
making future inquiries regarding this report, please reference the ACL sample number(s) above. 
For further information about the results reported here, please call L. Smith at 2-1890. 

Reference(s): CMT Logbook No. 1493, p. 52, 58. 67 

/lac 
4/1/98 

Copies To: D. Geraghty Analyst (s): L. Smith 
C. Sholeen 
M. Robinet 
D. Green 
D. Bowers 
F. Martino 
L. Smith 
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ANALYTICAL CHEMISTRY LABORATORY 
Argonne National Laboratory 

Argonne. IL 60439 

REPORT OF ANALYTICAL RESULTS 

Sample Material: Soil/Residue/Fluid; 301 Characterization Project Dale Received: 4/14/98 

Submitted by: Dolores Geraghty, ESH/HP, 200 Date Reported: 5/20/98 

Submitter's 
Sample No. 

ACL 
Sample No. 

Gamma Spec.; (pCi/g) 

38HCEL (Soil) 

39HCEL (Soil) 

40HCEL 
(Residue) 

41 HCEL (Fluid) 

98-8160-01 

-02 

98-8161-01 

98-8162-01 0.38 ± 0.05 <0.2 <0.2 0.54 ± 0.03 <0.2 

'"Bi '"Ra ' ^ h '"Cs "Co 

0.34 ±0.02 0.39 ±0.03 0.44 ±0.04 12.8 ±0.6 0.34 ±0.02 <0.2 

<0.2 0.36 ±0.03 <0.2 <0.2 <0.2 <0.2 

<0.2 <0.2 <0.2 <0.2 <0.2 52.1 ±2.6 

<0.2 

NOTE: Unused sample material will be returned to the ClienL Prepared samples will be discarded one (1) month 
after the date of this report unless other arrangements are made. When making future Inquiries regarding this report, 
please reference the ACL sample number(s) above. For further information about the results reported here, please call 
T. TenKate at 2- 4291 
Rcference(s): CMT Logbook No. 1498. pg. 59: CMT Logbook No. 1110, Del. 2,4,7,11, pg. 91; 

CMT Logbook Np. 938. Del. 3. pg. 169. 
les To: 

/lac 
5/20/98 

D. Geraghty 
M. Robinet 
B. Murdoch 
D. Green 
D. Bowers 

D. Graczyk 
F. Martino 
T. TenKate 

Analyst(s): T. TenKate 

T 2--
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A R G O N N E 
NATIONAL 
LABORATORY INTRA-LABORATORY MEMO 

December 23, 1997 

To: C. Sholeen ESH-Health Physics 

From: D. Lucas i J " ^ ESH-Industrial Hygiene 
R. Utesch|2XyA ESH-Industrial Hygiene 

Subject: Industrial Hygiene Survey Summary Report 

nparation Surveyed: Paint Samples 

Location Sun/eyed: Building 301 

Material or Hazard Measured: Lead 

Method of Measurement: TH-spectrace XRF Lead Analyzer 
Limit of Detection: 0.0001 mg/cm' 

Sample Description and Results: 

All painted materials in Building 301 scheduled for demolition in association with the Hot 
Cell D&D Project were checked for lead using the XRF lead Analyzer (15 second sample 
interval). See table for results. Where possible, lead in paint concentrations were 
indicated directly on the painted materials. 

Applicable Standards: 

OSHA Lead Standard -1926.62 (Construction) 

Recommendations: 

Demolition or renovation work is required to meet the provisions of the OSHA Lead 
Standard, which specifies maintaining exposures below 50 ^g /m ' with certain items 
triggered at an Action Level of 30 /^g/m'. No specific definition of "lead-containing paint" 
is included in the standard. 

However, an amendment to the Toxic Substance Control Act (TOSCA), PL 102-550, SEC 
1021, Title IV, "Lead Exposure Reduction," defines lead-based paint as a surface coating 
containing lead in excess of 1 mg/cm^, or 0.5% lead by weight. The Consumer Product 
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C. Sholeen -2- December23,1997 

Industrial Hygiene Survey Summary Report 

Recommendations: Continued 

Safety Act (CPSA), 16 CFR 1303, defines lead-containing paint as that in excess of 0.06% 
by weighL The survey results indicate which materials have paint with lead. The Steel 
Structures Painting Council reports that many contractors use the 0.06% level to define 
their lead projects. Painted materials with results in excess of the limit of detection for the 
XRF lead analyzer should be considered lead-containing. 

For materials determined to be coated with lead-containing paint, workers should use 
NIOSH-approved respirators for lead dust or fume during the demolitions activities. 

If feasible, the lead-containing paint can be chemically stripped from the area to be cut. 
The paint must be stripped down to bare metal and expose an area around the projected 
cut SO that the mechanical saw, arc or torch will not come in contact with paint. 

The demolition contractor should assure that employees are informed of the Lead 
Standard requirements ant that good work practices are followed to keep the job site as 
free as practicable from accumulation of lead. 

The results of this survey should be discussed with Mark Kamiya, EMO. He will assist you 
in determining whether or not the waste from this project will be considered hazardous. 

DURU:vsa 

Date of Survey November 3-4. 1997 
Survey by D. Lucas 
Analysis by 

Ct: J. Gaston 
J. Woodring 
R. Wynveen 
IH File, Building 301 
Lead-ANL Projects 
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Table: Lead Check Results on Various Paint Materials in Building 301 
November 3-4,1997 

Sample 
Number 

29256 

29257 

29258 

29259 

29260 

29261 

29262 

29263 

29264 

29265 

29266 

29267 

29268 

29269 

29270 

29271 

29272 

29273 

29274 

29275 

29276 

Area 

Main Stairwell 

C-102 

C-102 

C-102 

C-102 

C-102 

C-102 

C-102 

C-102 

C-102 

C-109 

C-109 

C-109 

C-109 

C-101 

C-109 

C109 

C-109 

Stairwell to 
Retention 

Tanks 

Stairwell to 
Retention 

Tanks 

Stairwell to 
Retention 

Tanks 

Material Description/ 
Sample Location 

Brown Paint on Walls 

Beige Paint on Floor 

Beige Paint on Floor 

m i t e Faint on Walls 

White Paint on Walls 

Brown Paint on Glove box 

White Paint on Cave 5 Door 

White Paint on Cell (2) 

White Paint on Large Sliding Door 

Grey Paint on Beam 

Light Brown Paint on Wall 

Grey Paint on Rear Wall Cell 413 

Green Paint on Map Tube Holder 

Grey Paint on Beam/Column 

Off-Whlte Paint on Brick WaU 

Beige Paint on Floor 

Grey Paint on Rear Door CeU (2) 

Light Grey Paint on WaU Between CeUs 1 & 2 

Dingy TeUow Paint on WaUs 

Dark Brown Paint on WaUs 

Dark Brown Paint on StalrweU Banister 

Lead 
Present 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

N 

Y 

Y 

Y 

Y 

Y 

N 

Y 

Y 

Y 

Y 

Y 

Y 

Amount 
(mg/cm ̂  

0.8 

0.1 

0.1 

0.02 

0.2 

0.7 

0.011 

0.2 

<LODNeg 
for Lead 

0.002 

0.06 

0.001 

0.3 

0.09 

<LODNeg 
for Lead 

G.G004 

0.2 

0.02 

0.01 

0.22 

0.94 
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Sample 
Number 

29277 

29278 

29279 

29280 

29281 

29282 

29283 

Area 

Retention 
Tank Area 

Retention 
Tank Area 

Retention 
Tank Area 

Retention 
Tank Area 

Fan Loft 

Penthouse 

Penthouse 

Material Description/ 
Sample Location 

Grey Paint off Tank 2 

Grey Paint off Tank 1 

White Paint on WaU 

Grey Paint on Floor 

Grey Paint on StalrweU Banister 

Ught Grey Paint on WaU 

Dark Grey Paint on WaU 

Lead 
Present 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Amount 
(mg/cm') 

1.10 

0.82 

0.2 

0.007 

0.48 

0.07 

1.1 
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ANALYTICAL CHEMISTRY LABORATORY 
Argonne National Laboratory 

Argonne, IL 60439 

REPORT OF ANALYTICAL RESULTS 

Sample Material: 

Submitted by: 

Paint 

Dolores Geraghty, ESH/HP, 200 

Date Received: 

Date Reported: 

1/28/98 

4/6/98 

Submitter's 
Sample No. 

ACL 
Sample No. 

PCB Analysis 

22HCEL 453 ppm Aroclor 1016/1242 
3650 ppm Aroclor 1254 

Accuracy = ± 20% 
Precision = ± 10% 

NOTE: Sample preparation was based on EPA-Method 3550A (SW-846, Revision 1, 
September 1994). Sample analysis vras based on EPA-Method 8081 (SW-846, 
Revision 0, September 1994} for the determination of polychlorinated biphenyls 
(PCBs) as Aroclors. Surrogate recoveries are within QA limits. Surrogate 
recovery limits are based upon limits established by CLP. 

NOTE: Unused sample material will be returned to the Client. Prepared samples will be discarded one (1) month 
after the date of this report unless other arrangements are made. When making future inquiries regarding this report, 
please reference the ACL sample number(s) above. For further information about the results reponed here, please call 
L. ChromizKv at 2- 7732 

Reference(s): Data Recorded in Logbook No. 1403, pp. 183-184; and File Folder in Cabinet in R-129: 

'PCBSamples:\data\1\04029B'. 
jies To: 

/lac 
4/7/98 

D. Geraghty 
M. Robinet 
B. Murdoch 
D. Green 
A. Boparai 

F. Martino 
L. Chromizky 

Analysl(s): L. Chromi: u 
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ARGONNE 
NATIONAL 
L A B O R ' ^ T O R V iNTRA-LrBoriATcny MEMO 

January 19, 1998 

TO: Dolores Geraghty ESH-HP 

FROM: Don Nelson ^ ^ O A - ESH-AS 

SUBJECT: 301 Paint Cliips 

On 11-4-97 Mike O'Connor delivered a bag of paint chips to the lab from the area of cave 3 in 
building 301. These chips were ashed, dissolved in mineral acids, and the acid solution gamma 
counted. Separate fractions were removed and analyzed for strontium and the actinides. The 
results are listed below in dpm (for the entire sample) ± 1 standard deviation. 

Cs-137 
Eu-154 
Co-60 
Eu-155 
Nb-94 

Sr-90 

Pu-239 -f 240 
Am-241 
Pu-238 

311000 
193 
64 
60 
45 

268000 

4200 
2150 

360 

± 
± 
± 
± 
± 

± 

± 
± 
± 

3000 
21 

3 
16 
5 

300 

300 
20 
30 

DMN/mks 

R. Schlenker 
C. Sholeen-^ 
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Date: January 16,1998 

To: C. Sholeen 

From: ..4^ D. R. Lucas 
R. C. Utesch W\y 

Subject: Industrial Hygiene Survey Summary Report 

ESH-HP 

ESH-Industrial Hygiene 
ESH-Industrial Hygiene 

Operation Surveyed: 

Location: 

Material or Hazard Measured: 

Method of Measurement: 

Sample Description and Results: 

See attached table: (Bldg. 301) 

Building Material 

Bldg. 301 

Fiber Identification 

Polarized Light Microscopy with 
Dispersion Staining 

Applicable Standards: 

Recommendations: 

OSHA Asbestos Standard (29CFR1926.il 01) 

These samples were collected to determine the fiber contertt of the material before 
removal or demolition. 

Since most of the materials were identified as asbestos-containing, employees working 
near the identified materials should be notified and precautions should be taken during 
the removal of the material. Only PFS-FPE administered licensed asbestos removal 
contractor or qualified EMO-Waste Management Mechanics can handle, repair, and/or 
remove asbestos-containing material. 

If you or employees have questions regarding results or precaution to be taken, contact 
Industrial Hygiene { 2-3310) or Doug Lucas (2-9781). 

Date of Survey: Sept. 1996 
Survey by: D. R. Lucas 
Laboratory Analyses by: Data Chem 

ct: D. Gerachty 
J. Gaston 
J. Woodring 
R. Wynveen 
File: Bldg. 301 
Asbestos- ANL 
Projects 

http://29CFR1926.il
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SITE ACM TABLE - SORT BY HSA 
ARGONNE NATIONAL LABORATORY 

HSA Listing 

BUILDING 
301 

HSA 
MATERIAL 
DESCRIPTION 

MATERIAL 
TYPE RESULT 

001 

002 

003 

STEAM SUPPLY PIPE 
INSULATION 

STEAM SUPPLY PJC 

CONDENSATE RETURN 
PIPE INSULATION 

TSl 

TSI 

TSI 

23759 

23760 

23761 

23762 

23763 

23764 

23765 

23766 

30-40% CHRYSOTILE 

NA 

NA 

3-5% CHRYSOTILE / 
10-20% AMOSITE 

NA 

NA 

S-10% CHRYSOTILE/ 
TRACE AIUIOSITE 

NA 

23767 

004 CONDENDATE RETURN 
PJC 

TSI 23768 

23769 

5-10% CHRYSOTILE/ 
5-10% AMOSITE 

NA 

23770 NA 

005 

006 

DOMESTIC HOT PIPE 
INSULATION 

DOMESTIC HOT PJC 

TSl 

TSl 

23771 

23772 

23773 

23774 

23775 

23776 

50-60% CHYRSOTILE 

NA 

NA 

20-30% CHRYSOTILE / 
1-3% AMOSITE 

NA 

NA 
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SITE ACM TABLE - SORT BY HSA 

ARGONNE NATIONAL LABORATORY 

HSA Listing | 

BUILDING 
301 

HSA 

MATERIAL 
DESCRIPTION 

MATERIAL 
TYPE SAMPLE* RESULT 

007 

008 

009 

010 

Oi l 

012 

DOMESTIC HOT RETURN 
PIPE INSULATION 

DOMESTIC HOT RETURN 
PJC 

DOMESTIC COLD PIPE 
INSULATION 

DOMESTIC COLD PJC 

LAB HOT PIPE 
INSULATION 

LAB HOT PJC 

TSl 

TSl 

TSl 

TSI 

TSI 

23777 

23778 

23779 

23780 

23781 

23782 

23783 

23784 

23785 

23786 

23787 

23788 

23789 

23790 

23791 

23792 

23793 

23794 

50-60% CHRYSOTILE 

NA 

NA 

20-30% CHRYSOTILE / 
3-5% AMOSITE 

NA 

NA 

1-3% CHRYSOTILE 

NA 

NA 

20-30% CHRYSOTILE / 
TRACE AMOSITE 

. NA 

NA 

40-50% CHRYSOTILE 

NA 

NA 

20-30% CHRYSOTILE/ 
5-10% AMOSITE 

NA 

NA 
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1 SITE ACM TABLE - SORT BY HSA 
1 ARGONNE NATIONAL LABORATORY 

HSA Listing 

BUILDING 
301 

HSA 
MATERIAL 
DESCRIPTION 

MATERIAL 
TYPE RESULT 

013 

016 

017 

018 

LAB COLD PIPE 
INSULATION 

LAB COLD PJC 

STORM DRAIN PIPE 
INSULATION 

STORM DRAIN PJC 

HOT WATER TANK 

HEAT EXCHANGER 

TSI 

TSI 

TSI 

TSI 

TSI 

TSI 

23795 

23796 

23797 

23798 

23799 

23800 

23915 

23916 

23917 

23918 

23919 

23920 

23921 

23922 

23923 

23924 

23925 

23926 

TRACE CHRYSOTILE 

1-3% CHYRSOTILE 

NA 

30-40% CHRYSOTILE/ 
TRACE AMOSITE 

NA 

NA 

1-3% CHRYSOTILE 

NA 

NA 

50-60% CHRYSOTILE 

NA 

NA 

10-20% CHRYSOTILE/ 
5-10% AMOSITE 

NA 

NA 

ND 

ND 

ND 
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SITE ACM TABLE - SORT BY HSA 
ARGONNE NATIONAL LABORATORY 

HSA Listing 

BUILDING 

301 

HSA 
MATERIAL 
DESCRIPTION 

MATERIAL 
TYPE RESULT 

019 

020 

021 

022 

023 

024 

LAB HOT RETURN PIPE 
INSULATION 

LAB HOT RETURN PJC 

LAB DRAIN PIPE 
INSULATION 

RED CAULK 

9X9 MAROON FLR TILE 

9X9 MAROON FLR TILE 
MASTIC 

TSI 

TSI 

TSI 

SM 

FT 

FTM 

23927 

23928 

23929 

23930 

23931 

23932 

23933 

23934 

23935 

23936 

23937 

23938 

23939 

23940 

23941 

23942 

23943 

23944 

40-50% CHRYSOTILE 

NA 

NA 

50-60% CHRYSOTILE/ 
TRACE AMOSITE 

NA 

NA 

1-3% CHRYSOTILE 

NA 

NA 

ND 

ND 

ND 

3-5% CHRYSOTILE 

NA 

NA 

5-10% CHRYSOTILE 

NA 

NA 
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SITE ACM TABLE - SORT BY HSA 
ARGONNE NATIONAL LABORATORY 

HSA 

HSA Listing 

MATERIAL 
DESCRIPTION 

BUILDING 

301 

MATERIAL 
TYPE SAMPLE # RESULT 

025 PINK FILL MATERIAL SM 23945 

026 FIRE DOOR DOOR 

23946 

23947 

XXXXX 

XXXXX 

ND 

ND 

ASSUMED ACM 

ASSUMED ACM 

027 HOT WATER TANK TSI 

029 

030 

HEAT EXCHANGER 

AIR CONDITIONER 1-1 
BODY INSULATION 

/MR CONDITIONER 1-1 
DUCT GASKET 

TSI 

TSI 

VIS 

23948 

23949 

23950 

23951 

23952 

23953 

23954 

23955 

23956 

23957 

23958 

23959 

3-5% CHRYSOTILE/ 
10-20%AMOSrrE 

NA 

NA 

20-30% CHRYSOTILE / 
10-20% AMOSITE 

NA 

NA 

10-20% CHRYSOTILE 

NA 

NA 

30-40% CHRYSOTILE 

NA 

NA 
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I SITE ACM TABLE -SORT BY HSA 
1 ARGONNE NATIONAL LABORATORY 

HSA Listing 

I 1 

BUILDING 
301 

HSA 
MATERIAL 
DESCRIPTION 

MATERIAL 
TYPE SAMPLE # RESULT 

031 

032 

033 

034 

036 

12X12 WHITE FLR TILE-
CREAM & GRAY FLECKS 

12X12 WHITE FLR TILE-
CREAM & GRAY FLECKS 
MASTIC 

BROWN BASEBOARD 

BROWN BASEBOARD 
MASTIC 

BROWN/GRAY CARPET 
MASTIC 

LIGHT BROWN CARPET 
MASTIC 

FT 

FTM 

BBM 

CM 

CM 

23960 

23961 

23962 

23963 

23964 

23965 

23966 

23967 

23968 

23969 

23970 

23971 

23972 

23973 

23974 

23975 

23976 

23977 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

1-3% CHRYSOTILE 



1-16 

SITE ACM TABLE - SORT BY HSA 
ARGONNE NATIONAL LABORATORY 

HSA Listing 

BUILDING 

301 

HSA 
MATERIAL 
DESCRIPTION 

MATERIAL 
TYPE SAMPLE # RESULT 

037 2X4 LAYIN CEILING TILE -
SWKU. WORMS & DOTS 

CT 23978 

038 

039 

040 

041 

042 

DRYWALL 

TANBROWN CARPET 
MASTIC 

RUST CAFJPET MASTIC 

9X9 RED FLOOR TILE 

9X9 RED FLOOR TILE 
MASTIC 

DW 

CM 

CM 

FT 

FTM 

23979 

23980 

23981 

23982 

23983 

23984 

23985 

23986 

23987 

23988 

23989 

23990 

23991 

23992 

23993 

23994 

23995 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

TRACE CHRYSOTILE 

TRACE CHRYSOTILE 

NA 

3-5% CHRYSOTILE 

NA 

NA 

10-20% CHRYSOTILE 

NA 

NA 
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SITE ACM TABLE - SORT BY HSA 
ARGONNE NATIONAL LABORATORY 

I HSA Listing 

BUILDING 
301 

HSA 
MATERIAL 
DESCRIPTION 

MATERIAL 
TYPE SAMPLE # RESULT 

043 CREAM BASEBOARD BB 

044 CREAM BASEBO/«^D 
MASTIC 

BBM 

23996 

23997 

23998 

23999 

24000 

21088 

ND 

ND 

ND 

ND 

NO 

ND 
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ANALYTICAL CHEMISTRY LABORATORY 
Argonne National Laboratory 

Argonne, IL 60439 

REPORT OF ANALYTICAL RESULTS 

Sariiple Material: 

Submitted by: 

Sump Water 

Dolores Geraghty, ESH/HP, 200 

Date Received: 

Date Reported: 

1/28/98 

3/26/98 

Submitter's 
Sample No. 

14 HCEL 

ACL 
Sample No. 

98-8101-01 

Preparation 
Blank 

Hg (pgA.) 

205 

<0.04 

ICV 298: 1.23 pg/L 

1.25 

1.22 

1.22 

Known concentration ol ICV 298 = 1.25 pg/L. 

Recovery: 98.1% 

100% 

97.6% 

97.6% 

NOTE: Mercury was determined by Cold Vapor Atomic Absorption (CVAA) according to 
U.S. EPA Method 7470/^, SW-846. Samples were digested according to SOP: 
ACL -209. 

NOTE: Unused sample material will be returned lo the Client. Prepared samples will be discarded one (1) month 
alter the date of this report unless other arrangements are made. When making future inquiries regarding this report, 
please reference the ACL sample number(s) above. For further information about the results reported here, please call 
L. TenKate ^ at 2- 7398 

R6ference(s): CI^T Notebook No. 1262. pp. 155-156 (Hg). 

•es To; 

/law 
3/30/98 

D. Geraghty 
M. Robinet 
B. Murdoch 
D. Green 
0. Graczyk 

•F. Martino 
L. TenKate 
ACL 200 File 

Analyst(s): L. TenKate 
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ANALYTICAL CHEMISTRY LABORATORY 
Argonne Natk)nal Laboratory 

Argonne, IL 60439 

REPORT OF ANALYTICAL RESULTS 

Sample Material: 

Submitted by: 

Sump Water 

Dolores Geraghty, ESH/HP, 200 

Date Received: 

Date Reported: 

1/27/93 

3/16/98 

Submitter's 
Sample No. 

ACL 
Sample No. 

pH 

14 HCEL 98-8101-01 6.66 ± 0.05 

Calibration Verification Standard Results: 

Initial 

pH 7.00 Buffer 7.00 

pH 4.00 Buffer 4.01 

Final 

6.99 

3.98 

pH was determined per EPA SW-846 Method 9040, pH Electrometric Measurement 

NOTE: Unused sample material will be returned to the Client. Prepared samples will be discarded one (1) month 
after the date of this report unless other arrangements are made. When making future inquiries regarding this report, 
please reference the ACL sample number(s) above. For further information about the results reported here, please call 
L TenKate at 2- 7398 

Reference(s): CMT Notebook No. 1491. p. 24. 

/amb 
3/17/98 

D. Geraghty 
M. Robinet 
B. Murdoch 
D. Green 
D. Grac2yl( 

F. Martino 
ACL 200 File 

Analyst(s): L. TenKate 
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ANALYTICAL CHEMISTRY LABORATORY 
Argonne National Laboratory 

Argonne, IL 60439 

REPORT OF ANALYTICAL RESULTS 

Sample Material: 

Submitted by: 

Water 

Dolores Geraghty. ESH/HP. 200 

Date Received: 

Date Reported: 

1/28/98 

3/27/98 

Submitteî s 

14HCEL 

NOTE: Unused sa 
after the date of th 
please reference t 
Y. Tsai 
Reference(s): C 

ACL 

Lab Blank 
(97-1029) 

98-8101-01 

Semivolatile Organic Results 

Rpmrvolatile Taraet 
r-rmp"lind Cnnrentration (uo/Ll Q 

No semivolatile target 
compounds were detected 
above the given 
quantitation limits. 

Di-n-butylphthalate 130 J 
bis(2-Ethylhexyl)phthatlate 49.2 J 

NOTE: Sample preparation is based on EPA-Method 3510 (SW-846, Revision 1, July 
1992). The analytteal method used is based on EPA-Method 8270A (SW-846. 
Revision 1. July 1992) for the determination of semivolatile organic compounds. 
The attached data sheets contain data for one sample and one laboratory blank. 
The surrogate recoveries are wrthin QC limits for 12 out of 12 values reported. 

For some of the compounds found in the sample that are not on the semivolatie 
target compound list, the table of tentatively identified compounds (TICs) is 
included. TICs were identified by library search. Quantitation is carried out using 
total ion chromatogram peak area compared to the peak area of the nearest 
intemal standard. 

The EPA-defined qualifiers to be used on the data sheets are as follows: 

U - lndk;ates compound was analyzed for, but not detected above the given quantitation 
limit. 

mple material will be returned to the Client. Prepared samples will be discarded one (1) month 
s report unless other arrangements are made. When making future inquiries regarding this report. 
le ACL sample number(s) above. For lurther information about the results reported here, please call 

at 2- 7732 

3C/.MSD 2-Run Logbook No. 2. pg. 69. 

ies To: 

/lac 
3/30/98 

Ci4T-W l».oe| 

D. Geraghty 
B. Murdoch 
M. Robinet 
D. Green 
A. Boparai 

D. Graczyk 
F. Martino 

Analyst(s); Y. Tsai 

i< 
Attachment 
(10 Pages) 

Page 1 of 2 
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ANALYTICAL CHEMISTRY LABORATORY 
Argonne National Laboratory 

Argonne, IL 60439 

REPORT OF ANALYTICAL RESULTS 

Sample Material: 

Submitted by: 

Water 

Dotores Geraghty, ESH/HP, 200 

Date Received: 

Date Reported: 

1/28/98 

3/27/98 

SubmrtteKs 
Sample No. 

ACL 
Sample No. 

Semivolatile Organic Results 

14HCEL 98-8101-01 J - Indicates an estimated value. This flag Is used under the following circumstances: (1) 
when estimating a concentration for tentatively identified compounds (TICs) where a 
1:1 response is assumed, (2) when the mass spectral and retention time data indicate 
the presence of a compound that meet the SV GC/MS identification criteria, and the 
results is less than the estimated quantitation limrt, but greater than zero. 

N - Indicates presumptive evidence of a compound. This flag is only used to TICs where 
the identification is based on a mass spectral library search. 

B - This flag is used when the analyte is found in the associated blank as well as the 
sample. It indicates possible blank contamination. 

NOTE: Unused sample material will be returned to the Client. Prepared samples will be discarded one (1) month 
after the date ol this report unless other arrangements are made. When making future inquiries regarding this report, 
please reference the ACL sample number(s) above. For further information about the results reported here, please call 
Y. Tsai at 2- 7732 

Heference(s): GC/.MSD 2-Run Logbook No. 2, pg. 69. 

pies To: 

/lac 
3/30/98 

CUT-S4(ft4() 

D. Geraghty 
B. Murdoch 
M. Robinet 
D. Green 
A. Boparai 

0. Graczyk 
F. Martino 

Analyst{s): Y. Tsai Attachment 
(10 Pages) 

Page 2 of £ 
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Data File: /data/msd2.i/2mar268.b/0401006.d 
Report Date: 27-Mar-1998 09:35 

TARGET COMPOUNDS 

Client Name: 
Client Sample ID: Lab Blank 
Sample Location: 
Lab Sample ID: Lab Blank 
Sample Matrix: WATER 
Analysis Type: SV 
Data Type : MS DATA 
Misc Info: 

Client SDG: 2raar268.b 
Sample Date: 
Sample Point: 
Date Received: 
Quant Type: ISTD 
Level: LOW 

CAS NO. COMPOUND 
CONCENTRATION UNITS: 
(ug/L or ug/KG) ug/L 

62-75-9 N-Nitrosodimethylamine 
109-06-8 2-Picoline 
66-27-3 Methyl methansulf onate 
62-50-0 Ethyl methansulf onate 
62-53-3 Aniline 
108-95-2 Phenol 
95-57-8 2-Chlorophenol 
111-44-4 bis(2-Chloroethyl)ether 
541-73-1 1,3 -Dichlorobenzene 
106-46-7 1,4-Dichlorobenzene 
95-50-1 1, 2-Dichlorobenzene 
100-51-6 Benzyl alcohol 
95-48-7- --2-Methylphenol 
108-60-1 bis (2-Chloroisopropyl) ether 
98-86-2 Acetophenone 
621-64-7 N-nitroso-di-n-propylamine 
106-44-S 4 -Methylphenol 
67-72-1 Hexachloroethane 
98-95-3 Nitrobenzene 
100-75-4 N-Nitrosopiperidine 
78-59-1 Isophorone 
a8-Vb-5 2-Nitrophenol 
10b-67-9 2,4-Dimethyphenol 
111-91-1 --bis(2-Chloroethoxy)methane 
120-83-2 2,4- Dichlorophenol 
fab-ab-u Benzoic acid 
ii!U-B2-i 1,2,4-Trichlorobenzene 
91-20-3 Naphthalene 
122-09-8 a,a-Dimethylphenethylamine 
87-65-0 2, 6-Dichlorophenol 
106-47-8 4-Chloroaniline 
a i-ba-i Hexachiorobut adiene 
924-16-3 N-Nitrosodibutylamine 
59-50-7 4-Chloro-3-methylphenol 
91-57-6 2-Methylnaphthalene 
95-94-3 1,2,4, 5-Tetrachlorobenzene 
77-47-4 Hexachlorocyclopentadiene 

167 
167 
333 
167 
167 
167 
167 
167 
167 
167 
167 
167 
167 
167 
167 
167 
167 
167 
167 
167 
167 
167 
167 
167 
167 
167 
167 
167 
333 
167 
167 
167 
167 
167 
167 
167 
333 

U 
U 
n 
U 
U 
U 
0 
U 
U 
U 
U 
0 
a 
u 
n 
u 
u 
n 
u 
n 
n 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
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Data File: /data/msd2.i/2mar268.b/0401006.d 
Report Date: 27-Mar-1998 09:35 3 

TARGET COMPOUNDS 

Client Name: 
Cl ient Sample ID: Lab Blank 
Sample Loca t i on : 
Lab Sample ID: Lab Blank-
Sample Ma t r ix : WATER 
Analysis Type: SV 
Data Type: MS DATA 
Misc Info: 

Client SDG: 2mar268. 
Sample Date: 
Sample Point: 
Date Received: 
Quant Type: ISTD 
Level: LOW 

CAS NO. COMPOUND 
CONCENTRATION UNITS: 
(ug/L or ug/KG) ug/L 

129-00-0 Pyrene 
60-11-7 p-Dimethylaminoazobenzene 
85-68-7 Butylbenzylphthalate 
b6-55-3 Benzo (a) anthracene 
91-94-1 3, 3'-Dichlorobenzidine 
218-01-9 Chrysene 
117-81-7 bis(2-Ethylhexyl)phthalate 
117-84-0 Di-n-octylphthalate 
205-99-2 Benzo (b)f luoranthene 
57-97-6 7,12Dimethylbenz (a) anthracen 
207-08-9 Benzo (k)f luoranthene 
50-32-8 Benzo (a) pyrene 
56-49-5 3-Methylcholanthrene 
224-42-0 Dibpnz(a, j)acridine 
193-3 9-5 Indeno (1,2, 3-cd) pyrene 
53-70-3 Dibenzo (a, h) anthracene 
191-24-2 Benzo (q, h, i) perylene 

367-12-4 2-Fluorophenol 
4165-62-2 Phenol-d5 
4165-60-0 Nitrobenzene-d5 • 
321-60-8 2-Fluorobiphenvl 
118-79-6 2,4,6 -Tr ibromophenol 
98904-43-9 Terphenvl-dl4 

167 
167 
167 
167 
167 
167 
167 
167 
167 
167 
167 
167 
167 
167 
167 
167 
167 

2670 
2830 
1470 
1450 
2320 
1500 

U 
U 

u 
u 
u 
u u 
u 
u u 
u 
u 
u 
u 
u 
u 
u 
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Data File: /data/rasd2.i/2mar268.b/OS01007.d 
Report Date: 27-Mar-1998 10:17 5' 

TARGET COMPOUNDS 

Client Name: Dolores Geraghty 
Client Sample ID: 14HCEL 
Sample Location: 
Lab Sample ID: 98-8101-01 
Sample Matrix: WATER 
Analysis Type: SV 
Data Type: MS DATA 
Misc Info: 

CAS NO. COMPOUND 

Client SDG: 2mar26a.b 
Sample Date: 
Sample Point: 
Date Received: JAN/28/98 
Quant Type: ISTD 
Level: LOW 

CONCENTRATION UNITS: 
(ug/L or ug/KG) ug/L 

62-75-9 N-Nitrosodimethylamine 
109-06-8 2-Picoline 
66-27-3 Methyl methansulf onate 
62-50-0 Ethyl methansulf onate 
62-53-3 Aniline 
108-95-2 Phenol 
95-57-8 2- Chlorophenol 
111-44-4 bis(2-Chloroethyl) ether 
541-73-1 1, 3-Dichlorobenzene 
106-46-7 1, 4-Dichlorobenzene 
95-50-1 1,2 - Dichlorobenzene 
100-51-6 Benzyl alcohol 
95-4 8-7 2-Methylphenol 
108-60-1 bis (2-Chloroisopropyl) ether 
98-86-2 Acetophenone 
621-64-7 N-nitroso-di-n-propylamine 
106-44-5-- 4-Methylphenol 
67-72-1 Hexachloroethane 
98-95-3 Nitrobenzene 
100-75-4 N-Nitrosopiperidine 
78-59-1 Isophorone 
88-75-5 --2-Nitrophenol 
105-67-9 2, 4-Dimethyphenol 
111-91-1 bis( 2 -Chloroethoxy) methane 
120-83-2 2, 4-Dichlorophenol 
65-85-0 Benzoic acid 
120-82-1 1,2, 4-Trichlorobenzene 
91-20-3 Naphthalene 
122-09-8 a,a-Dimethylphenethylamine 
87-65-0 2, 6-Dichlorophenol 
106-47-8 4 -Chloroaniline 
87-68-3 Hexachiorobut adiene • 
924-16-3 N-Nitrosodibutvlamine 
59-50-7 4-Chloro-3-methylphenol 
91-57-6 2-Methylnaphthalene 
95-94-3 1,2,4, 5-Tetrachlorobenzene 
77-47-4 Hexachlorocyclopentadiene 

167 
167 
333 
167 
167 
167 
167 
167 
167 
167 
167 
167 
167 
167 
167 
167 
167 
167 
167 
167 
167 
167 
167 
167 
167 
167 
167 
167 
333 
167 
167 
167 
167 
167 
167 
167 
333 

U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
n 
n 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
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Data File: /data/msd2.i/2mar268.b/0501007.d 
Report Date: 27-Mar-1998 10:17 7 

TARGET COMPOUNDS 

Client Name: Dolores Geraghty 
Client Sample ID: 14HCEL 
Sample Location: 
Lab Sample ID: 98-8101-01 
Sample Matrix: WATER 
Analysis Type: SV 
Data Type: MS DATA 
Misc Info: 

Client SDG: 2mar268.b 
Sample Date: 
Sample Point: 
Date Received: JAN/28/98 
Quant Type: ISTD 
Level: LOW 

CAS NO. COMPOUND 
CONCENTRATION UNITS: 
(ug/L or ug/KG) ug/L 

129-00-0 Pyrene 
60-11-7 p-Dimethylaminoazobenzene 
85-68-7 Butylbenzylphthalate 
56-55-3 Benzo (a) anthracene 
91-94-1 3,3' -Dichlorobenzidine 
218-01-9 Chrysene 
117-81-7 bis(2-Ethylhexyl)phthalate 
117-84-0 Di-n-octylphthalate 
205-99-2 Benzo (b) f luoranthene 
57-97-6 7,12Dimethylbenz (a) anthracen_ 
207-08-9 Benzo (k) f luoranthene 
50-32-8 Benzo (a) pyrene 
56-49-5 3 -Methylcholanthrene 
224-42-0 Dibenz(a,i)acridine 
193-39-5 Indeno (1,2, 3-cd) pyrene 
53-70-3 Dibenzo fa, h) anthracene 
191-24-2 Benzo (g,h,i) perylene 

367-12-4 2-FluoroDhenol 
4165-62-2 Phenol-d5 
4165-60-0 Nitrobenzene-d5 
.321-60-8 2-Fluorobiphenyl 
lia-79-S 2.4.6-Tribromoohenol 
98904-43-9 Terphenyl-dl4 

167 
167 
167 
167 
167 
167 

49.2 
167 
167 
167 
167 
167 
167 
167 
167 
167 
167 

2510 
2700 
1330 
1330 
2680 
1440 

U 
U 
U 
U 
U 
U 
J 
U 
U 
U 
U 
U 
U 
U 
u 
u 
u 
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Data File: /data/msd2.i/2mar268.b/0501007.d 
Report Date: 27-Mar-1998 10:17 ? 

RECOVERY REPORT 

Client Name: Dolores Geraghty 
Sample Matrix: LIQUID 
Client ID: 14HCEL 
Data Type: MS DATA 
SpikeList File: HPMSS.spk 
Method File: 
Misc Info: 

/data/msd2.i/2mar268.b/yt8270.m 

Client SDG: 2mar268.b 
Fraction: SV 
Level: LOW 
SampleType: SAMPLE 
Quant Type: ISTD 

SURROGATE COMPOUND 

$ 4 2-Fluorophenol 
$ 7 Phenol-d5 
$ 22 Nitrobenzene-d5 
$ 45 2-Fluorobiphenyl 
$ 70 2,4,6-Tribromophen 
$ 85 Terphenyl-dl4 

AMOUNT 
ADDED 
ng 

200 
200 
100 
100 
200 
100 

AMOUNT 
RECOVERED 

ng 

150 
162 

79.9 
79.6 
161 

86.7 

% 
RECOVERED 

75.21 
80.97 
79.88 
79.62 
80.37 
86.74 

LIMITS 

21-100 
10-94 
35-114 
43-116 
10-123 
33-141 

* - Values outside of QC limits 
Spike Recovery: 0 out of 6 outside limits 

0 out of 6 not found 
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ANALYTICAL CHEMISTRY LABORATORY 
Argonne National Laboratory 

Argonne, IL 60439 

REPORT OF ANALYTICAL RESULTS 

Iple Material: 

Submitted by: 

Water 

0. Geraghty, ESH/HP, 200 

Date Received: 

Date Reported: 

1/28/98 

4/10/98 

Submitter's 
Sample No. 

ACL 
Sample No. 

Volatile Organic Analysis (VOA) 

14HCEL Analysis of this sample for volatile organics was performed using Method 8260 in the 
U.S. EPA Document SW-846 (Third Edition). Attached are CLP (Contract Laboratory 
Program)-type reporting forms listing concentrations of Method 8260 target compounds 
and a recovery for surrogate compounds with which the sample was spiked. 

The EPA-defined qualifier used on the data sheets is defined as follows: 

U - Indicates compound was analyzed for, but not detected above the given quantitation 
limit. 

NOTE: Unused sample material will be returned to the Client. Prepared samples will be discarded one (1) month 
after the date of this report unless other arrangements are made. When making future inquiries regarding this report, 
please reference the ACL sample number(5) above. For further information about the results reported here, please call 
L. Chromizky at 2- 7732 

Reference(s): CMT Logbook No. 1418. p. 79: and file fokJer in cabinet located in Room E-127A. 

C"'̂ ies To: 

/law 
4/14/98 

D. Geraghty 
M. Robinet 
B. Murdoch 
D. Green 
A. Boparai 

F. Martino 
L Chromizky 

Analyst(s): L. Chrom'̂  

Attachment 
(3 pages) 
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Data File: /users/chem/msdl.i/lapr098.b/DG.d 
Report Date: lO-Apr-1998 13:55 

TARGET COMPOUNDS 

Client Name: D. Geraghty 
Client Sample ID: 14HCEL 
Sample Location: 301 hot cells 
Lab Sample ID: 98-8101-01 
Sample Matrix: WATER 
Analysis Type: VOA 
Data Type: MS DATA 
Misc Info: 14HCEL 

CAS NO. COMPOUND 

Client SDG: lapr098.b 
Sample Date: JAN/27/98 
Sample Point: sump pump 
Date Received: JAN/28/98 
Quant Type: ISTD 
Level: LOW 

CONCENTRATION UNITS: 
(ug/L or ug/KG) ug/L 

75-71-8 DICHLORODIFLUOROMETHANE 
74-87-3 CHLOROMETHANE 
75-01-4 VINYL CHLORIDE 
74-83-9 BROMOMETHANE 
75-00-3 CHLOROETHANE 
75-69-4 TRI CHLOROFLUOROMETHANE 
75-35-4 1 1-DICHLOROETHENE 
75-09-2 METHYLENE CHLORIDE 
156-60-5 -TRANS-1 2-DICHLOROETHENE 
75-34-3 1 1-DICHLOROETHANE 
594-20-7 2 2-DICHLOROPROPANE 
156-59-2 CIS-1, 2-DICHLOROETHENE 
74-97-5 BROMOCHLOROMETHANE 
67-66-3 CHLOROFORM 
71-55-6 1 1 1-TRI CHLOROETHANE 
56-23-5 CARBON TETRACHLORIDE 
563-58-6 -1 1 -DICHLOROPROPENE 
71-43-2 BENZENE 
107-06-2 1 2-DICHLOROETHANE 
79-01-6 TRICHLOROETHENE 
78-87-5 1 2-DICHLOROPROPANE 
74-95-3 DI BROMOMETHANE 
75-27-4 - -BROMODICHLOROMETHANE 
10061-02-06 CIS-1 3-DICHLOROPROPENE 
108-88-3 TOLUENE 
10061-01-05 TRANS-1 3-DICHLOROPROPENE 
79-00-5 -1 1 2-TRICHLOROETHANE 
127-18-4 TETRACHLOROETHENE 
142-28-9 1 3 - DI CHLOROPROPANE 
124-48-1 DI BROMOCHLOROMETHANE 
106-93-4 1 2-DIBROMOETHANE 
108-90-7- --CHLOROBENZENE 
630-20-6 1 1 1 2-TETRACHLOROETHANE 
100-41-4 ETHYL BENZENE 

95-47-6 o-XYLENE 
lUU-42-b STYRENE 

10.0 
10.0 
10.0 
10.0 
10.0 
10.0 
10.0 
10.0 
10.0 
10.0 
10.0 
10.0 
10.0 
10.0 
10.0 
10.0 
10.0 
10.0 
10.0 
10.0 
10.0 
10.0 
10.0 
10.0 
10.0 
10.0 
10.0 
10.0 
10.0 
10.0 
10.0 
10.0 
10.0 
10.0 
10.0 
10.0 
10.0 

u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
0 
u 
u 
u 
u 
u 
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Data File: /users/chem/msdl.i/iapr03S.b/DG.d 
Report Date: lO-Apr-1998 13:53 

TARGET COMPOUNDS 

Client Name: D. Geraghty 
Client Sample ID: 14HCEL 
Sample Location: 301 hot cells 
Lab Sample ID: 98-8101-Or 
Sample Matrix: WATER 
Analysis Type: VOA 
Data Type: MS DATA 
Misc Info: 14HCEL 

Client SDG: lapr098.b 
Sample Date: JAN/27/98 
Sample Point': sump pump 
Date Received: JAN/28/98 
Quant Type: ISTD 
Level: LOW 

CAS NO. COMPOUND 
CONCENTRATION UNITS: 
(ug/L or ug/KG) ug/L 

75-25-2 
98-82-8 
108-86-1 
79-34-5 
96-18-4 
103-65-1 
95-49-8 
95-49-8 
108-67-8 
98-06-6 
95-63-6 
135-98-8 
541-73-1 
106-46-7 
99-87-6 
95-50-1 
104-51-8 
96-12-8 
120-82-1 
87-68-3 
91-20-3 
87-61-6 

BROMOFORM 
ISOPROPYLBENZENE 
BROMOBENZENE 
1 1 2 2-TETRACHLOROETHANE 
1 2 3-TRICHLOROPROPANE 
n PROPYLBENZENE 
2 CHLOROTOLUENE 
4 CHLOROTOLUENE 
1 3 5-TRIMETHYLBENZENE 
TERT BUTYLBENZENE 
1,2,4-TRIMETHYLBENZENE 
SEC-BUTYLBENZENE 
1 3 DICHLOROBENZENE 

4 DICHLOROBENZENE 1 
p 
1 

ISOPROPYLTOLUENE 
2-DICHLOROBENZENE 

-n BUTYLBENZENE 
1 2-DIBROMO-3-CHLOROPROPANE_ 
1 2 4-TRICHLOROBENZENE 
HEXACHLOROBUTADIENE 
NAPHTHALENE ^ 
1 2 3-TRICHLOROBENZENE 

1 0 . 0 
1 0 . 0 
1 0 . 0 
1 0 . 0 
1 0 . 0 
1 0 . 0 
1 0 . 0 
1 0 . 0 
1 0 . 0 
1 0 . 0 
1 0 . 0 
1 0 . 0 
1 0 . 0 
1 0 . 0 
1 0 . 0 
1 0 . 0 
1 0 . 0 
1 0 . 0 
1 0 . 0 
1 0 . 0 
1 0 . 0 
1 0 . 0 

== = == 

u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 

s:ss = =l 
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Data File: /users/chem/msdl.i/lapr098.b/DG.d 
Report Date: lO-Apr-1998 13:55 

RECOVERY REPORT 

Client Name: D. Geraghty 
Sample Matrix: LIQUID 
Client ID: 14HCEL 
Data Type: MS DATA 
SpiI«eList File: CLPSOILMS.spk 
Method File: /users/chem/msdl.i/lapr098.b/rcrav2. 
Misc Info: 14HCEL 

Client SDG: lapr098.b 
Fraction: VOA 
Level: LOW 
SampleType : SAMPLE 
Quant Type: ISTD 

SURROGATE COMPOUND 

$ 16 DIBROMOFLUOROMETHA 
$ 28 TOLUENE d-8 
$ 45 4 BROMOFLUOROBENZE 

AMOUNT 
ADDED 
ug/L 

50.0 
50.0 
50.0 

AMOUNT 
RECOVERED 

ug/L 

52.4 
48.5 
43.5 

% 
RECOVERED 

104.88 
97.04 
87.02 

LIMITS 

86-118 
88-110 
86-115 

* - Values outside of QC limits 
Spilce Recovery: 0 out of 3 outside limits 

0 out of 3 not found 
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MJBLYTICftL CHEHISTRY LABORATORY 
Argonne National Laboratory 

Argonne, IL 60439 

ICP-AES Analysis Report 

Spec. No.: 59118 

Sample Material: Fluid 

Submitted by: Dolores Geraghty ESH/HP/200 

Reporting Units: ug/g in original sample* 

Date Received:04-10-98 

Date Reported:05-01-98 

ACL Number 

98-8162-01 

Your Number 

41 HCEL 

Zn 

215. 

NOTE: Samples will be discarded one (1) month after date of report unless otherwise arranged. When 
making future inquiries regarding this work, you roust reference OUR numberls) above. For further 
information about the results reported here, please call E. A. Huff at extension 2-3633. 
Reference Number: A£ Notebook Ho.l516-p.l02 

Estimated Accuracy:-f/-10% 

Copies To: D. Geraghty L. Seifert 
M. Robinet D. Green 
B. Murdock 
A. Essling 
D. Graczyk 

R-^mrks: Fluid pH=0.95. 
•Reporting unit correction. Please disregard previous reports 

ACL Office 
F. Martino 

Analyst(s): E. Huff 
D. Huff 
A. Essling 
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ANALYTICAL CHEMISTRY LABORATORY 
Argonne National Laboratory 

Argonne, IL 60439 

REPORT OF ANALYTICAL RESULTS 

Sample Material: 

Submitted by: 

Aqueous Solution 

Dolores Geraghty, ESH/HP, 200 

Date Received: 

Date Reported: 

4/10/98 

4/30/98 

Submitter's 
Sample No. 

ACL 
Sample No. 

Br", mg/g 

580 
580 

Estimated uncertainty is ±10%. 

NOTE: Unused sample material will be returned to the Client. Prepared samples will be discarded one (1) month 

aner the date of this report unless other anangements are made. When making future inquiries regarding this report, 
pl^se^relerence the ACL sample number(s) above. For further infom,ation about the results reported here, please call 

. at 2- 7980 
Reference(s): F. Smith Notebook No. 1410. p. 139. 

/amb 
5/1/98 

tWT-M(H>ei 

D. Geraghty 
L. Seifert 
M. Robinet 
B. Murdoch 
D. Green 

D. Graczyk 
F. Martino 
ACL 200 File 

Analyst(s): F. Smit 
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ARGONNE 
NATIONAL 
LABORATORY INTRA-LABORATORY MEMO 

To: Bruce Murdoch 

From: Alan Justus ^̂ bA 

Subject: Radon Results for Building 301 Locations 

May 29, 1998 

ESHfflP 

ESH/HP 

Four Eberline SC-5 (i.e., 500 ml volume) scintillation cells were evacuated to 1 torr (i.e., 99.9 % vacuum) 
and transported to building 330. Air samples were then immediately drawn through glass fiber prefilters. 
All four samples, identified simply as SW, NW, NE, and SE, were obtained at approximately 17:00 on 
4/8/1998. All were delivered back to me for subsequent counting at approximately 13:00 on 4/9/1998. 
Tlie results of analysis are detailed in the following table. The radon-222 concentrations at the time of 
sampling ranged from 23 to 36 pCi/1 with overall errors on the order of 10%. The occupational ALI is 
4 WLM/year, the DAC would then be 68.4 pCi/1. The samples therefore indicate relatively high 
concentrations of about one-half of a DAC. 

Sample 
Cell# 

301 
Location 

Bkgd 
cts/min 

Sample 
Gross 
cts/min 

Sample 
Net cpm; 
(% rel. 
error) 

Sample 
pCin' 

Sample 
pCi/1, 
decay 
corrected^ 

1 
3 
5 
9 

SW 
NW 
NE 
SE 

1207/900 1390/30 44.99(2.8%) 19.56 
244/360 2134/30 70.46(2.2°/J) 30.63 
375/900 1808/30 59.85(2.4%) 26.02 
228/240 1368/30 44.65(2.8%) 19.41 

at manufacturer's default efficiency of 2.3 net cpm per pCi/l ^̂ R̂n. 

' 30-minute count of sample in Cell #1 started at 13;09,4/9/98; 
30-minule count of sample in Cell *3 started at 13:52,4/9/98 
30-minute count of sample in Cell #5 started at 14:26,4/9/98; 
30-minute count of sample in Cell #9 started at 16:22,4/9/98. 

22.8 
35.9 
30.7 
23.2 

' Rn-222 lialf-life = 91.75 hours. 
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ARGONNE NATIONAL 
LABORATORY 

Environmental Management Operations 
Environmental Compliance Support Services 

FAX - MEMO 
Date: November?. 1997 

Total Pages (+ cover page): 18 

Attention: Dolores Geraohtv 

FAX Number: 2-3054 

Message: 

Dolores: 

This is the information that I collected from the hardcopy raw data of the floor drain project I looked at the 
raw stuff after I talked to you yesterday, because I couldn't believe that only one floor drain was traced as 
the spreadsheet data says. This is because the spreadsheet only contains those drains which are 
incorrectly hooked up, or are discharged directly to surface waters. 

As you can see, there are a lot more drains in B-301. Please keep in mind, however, (and please transmit 
to R. Rose as well) that these data have been found to be less than perfect on a few occasions, and 
investing total faith in their veracity is a hazardous course. 

Call me if you have any questions, 

Geoff Pierce 
2-2940 

Sender: Geoff Pierce Ext: (630^ 252-2940 

Confirmation: * Time: 6:20 PM 
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^ 
iBJOoai 

Argonne Drain Testing Program 
Project No. RJN 11-1005-00 
Building Name: 

RJfN Personnel: M4 CO 

fpatiire Tested: 
1 O Floor Diain 
2 Gl Slop Sink 
3 D Water Fountain 
4 a Shower Drain 
5 D Washroom Sink 
6 D Washroom Comode 

7 O Boiler Blowdown 
8 O Compressor Discharges 
9 O Spill Containment Area 

10 D Cooling Tower Drainage Basin 
11 a Other (describe): 

Date / /Ji 1 fA. 
Building No. 
Drain No. 
Wine No. 
Room No. 

30l 
1 

f> 
lOq 

ANL Personnel Contacted 
at this building OAV-TO S{)li^S 

nrain Di.scharge Location: 
12 D Sanitary MH 
13 D Laboratory MH 
14 D Storm MH 
15 O Storm Ditch 
16 O Sump Pump 
17 W Retention Tank 
18 D Undetermined 
19 • Other (describe): 

TatTyPt: Test Time: 
20 St Dye End _ 2 l i Q Hr: Min 
21 O Smoke Be pin <?.' IS' Hr: Min 

22 (JCTotal /g" Min 
Test Lotalion SKetth; 

T« t Location; 
23 D Column Number 
24 O Distance from Column to Drain 

Circle Direction, Enter Length 
NSEW Ft NSEW Ft 

25 • Distance from NW Comer of Room 
Circle Direction. Enter Length 
N S E W Ft NSEW Ft 

Photo No. if Taken: 
26 • Test Location Photo No. 
27 O Discharge Location Photo No.. 

Discharge Location .Sketch: 

Comments: 

ALL RIGHTS RESERVED: ThU fonn or pini thereof are nol lo be uied for <J<ii|B or eonimiclion tnd miy nol be rcpreijuced in any form wiihout wriuen 
pennitiion of RJN Eovinnmenut Atioeialei. Ine.. Whealon. Illinoii 601S7. 



1-36 

^ 
kzExiai 

Argonne Drain Testing Program 
ProjectNo.RJN 11-1005-00 RJN Personnel: ^R C <? Date / lAl 193 
Building Name: 

Feature Tested: 
1 D Floor Drain 
2 \$. Slop Sink 
3 D Water Fountain 
4 D Shower Drain 
5 D Washroom Sink 
6 D Washroom Comode 

Drain Discharge Location: 
12 D Sanitary MH 
13 O Laboratory MH 
14 O Storm MH 
15 D Storm Ditch 
16 D Sump Pump 
17 felT Retention Tank 
18 O Undetermined 
19 0 Other (describe): 

7 O Boiler Blowdown 
8 O Compressor Discharges 
9 n Spill Containment Area 

10 O Cooling Tower Drainage Basin 
11 O Other (describe): 

Building No. 
Drain No. 
Wing No. 
Room No. _ 

3 o / 

/CT.. 

ANL Personnel Contacted 
at this buUdingMililZJMjr 

Test Location: 
23 O Column Number 

TestTvne: 
20 1^ Dye 
21 O Smoke 

TatTime; . 
End ^• i^ 
Begin . 2 i 3 £ . 

22;Ef Total 10 
Test Location Sketch: 

Hr:Min 
Hr:Min 

Min 

24 O Distance from Column to Drain 
Circle Direction, Enter Length 
N S E W Ft N S E W Ft 

25 D Distance from NW Comer of Room 
Circle Direction, Enter Length 
N S E W Ft N S E W Ft 

FhotoNoiifTaktn.; 
26 D Test Location Photo No. 
27 O Discharge Location Photo No. 

Discharge Location .Sketch; 

Comments: 

A U R I C l m RESERVED: Tliii forai or panj thereof are not u be uied for deiiin or ccnitraction and may nol be reproduced in any fonn without written 
pemmiioo ol RJN Envirenmenul Anocialei. Inc. Whealon, Illinoii 601J7. 
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Argonne Drain Testing Program 
Project No. RJN 11-1005-00 
Building Name: 

RJN Personiiel: ^̂ ^ CO 

Ffadire Tested: 
1 'D Floor Drain 
2 a Slop Sink 
3 O Water Fountain 
4 ^ Shower Drain 
5 D Washroom Sink 
6 O Washroom Comode 

7 O Boiler Blowdown 
8 O Compressor Discharges 
9 O Spill Containment Area 

10 D Cooling Tower Drainage Basin 
11 D Other (describe): 

Date ( I J 3 / ? ^ 

-loL Building No. 
Drain No. 3 
Wing No. — ' 
Room No. forrifer-tf a. 

ANL Personnel Contacted 
at this building OAVS) TD^fJ 

Drain Discharge Location: 
12 D Sanitary MH 
13 O Laboratory MH 
14 0 Storm MH 
15 O Storm Ditch 
16 0 Sump Pump 
17 M Retention Tank 
18 O Undetermined 
19 O Other (describe): 

TestTvne: 
20 p Dye 
21 O Smoke 

Test Location Sketch: 
SSe ML foSoAftM 

Test Time: 
End 1=52. 
Begin J l Y i . 

22 V Total /S -

Hr:Min 
Hr:Min 

Min 

Test Location: 
23 O Column Number. 
24 0 

2 5 0 

Distance frtjm Column to Drain 
Circle Direction, Enter Length 
N S E W Ft N S E W Ft 
Distance from NW Comer of Room 
Circle Direction, Enter Length 
N S E W Ft N S E W F̂t 

Photo No. if Taken: 
26 O Test Location Photo No. 
27 O Discharge Location Photo No.. 

Discharge Location .Sketch: 

Comments: 

ALL RlGlfTS RESERVED; Thii forai or pani thereof are nol u be uied fordeiiin or coniuuclion and may nU be reproduced in any forai wiihoul wrioen 
penniuion of RJN Envirenmenul Anocialei. Inc.Whealon. Illinoii 60II7. 
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l?N Argonne Drain Testing Program 
kaxxaa 
ProjectNo.RJN 11-1005-00 
Building Name: 

RJN Personnel: -11̂  CO 

Feature Tested: 
1 ^ Floor Drain 
2 O Slop Sink 
3 O Water Fountain 
4 D Shower Drain 
5 O Washroom Sink 
6 O Washroom Comode 

7 D Boiler Blowdown 
8 0 Compressor Discharges 
9 O Spill Containment Area 

10 0 Cooling Tower Drainage Basin 
11 0 Other (describe): 

Date I / 
Building No. 
Drain No. 
Wing No. 
Room No. 

^3^SS 
- ^ 

B 
CO] 

ANL Personnel Contacted 
at this building PA'-tTP :JVflF 

13 0 
14 0 
15 O 
16 0 
17 0 
18 O 
19 O 

ischarge Location: 
anitaryMH (Cd-) nS3 

Laboratory MH 
Storm MH 
Storm Ditch 
Sump Pump "^Ol - (O 
Retention Tank 
Undetermined 
Other (describe): 

TestTvne: 
20 K Dye 
21 O Smoke 

TtfitTlme; , , 
End PJlO Hr:Min 
Begin /tC>/'cC> Hr: Min 

22;i^ Total in Min 
Test Location Sketch: 

Ttst Lwalion; 
23 O Column Number. 
24 D Distance from Column to Drain 

Circle Direction, Enter Length 
N S E W Ft N S E W Ft 

25 D Distance from NW Comer of Room 
Circle Direction, Enter Length 
N S E W Ft N S E W Ft 

Photo No. if Taken: 
26 O Test Location Photo No. 
27 O Discharge Location Photo No. 

Discharge Location Sketch: 

Comments: 

ALL RJGKTS R£SERVEI>; TTiii forai or pani thereof are not lo be uied for deiljn or coniuuclion and may nol be reproduced in any form wiihout wrioen 
Fcrmiition of RJN EnvironmenUl Anocialei. Inc. Whealon. Illinoii 60187. 
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^ 
tBxmai 

Argonne Drain Testing Program 
ProjectNo.RJN 11-1005-00 
BuUding Name: 

RJN Personnel: M CO 

feature Tested: 
1 jQ Floor Drain 
2 O Slop Sink 
3 O Water Fountain 
4 0 Shower Drain 
5 O Washroom Sink 
6 O Washroom Comode 

7 O Boiler B lowdown 
8 O Compressor Discharges 
9 O Spill Containment Area 

10 O Cooling Tower Drainage Basin 
n o Other (describe): 

Date I / 
Building N o . 
Drain N o . 
Wing N o . _ 
Room N o . 

:^JL 
Ml 
a p; 

m-
A N L Personnel Contacted 
at this hmli^zPAl/JlP ^£S 

I Discharge Location: 
Sanitary MHJ^YCTg"^ 
Laboratory MH 

14 0 Storm MH 
15 O Storm Ditch . 
16 O Sump Pump , S O / - /O 
17 0 Retention Tank _ 
18 O Undetermined 
19 0 Other (describe): 

Test T^atinn: 
2 3 O Column Number 

TgtTYPc: Test Time; 
2 0 3 Dye End _y^Ld?-Hr:Min 
21 0 Smoke Begin //^'l^ Hr: Min 

22S^otal y Min 
Test Location Sketch; ^ 

24 O Distance from Column to Drain 
Circle Direction, Enter Length 
N S E W Ft N S E W F̂t 

25 O Distance from NW Comer of Room 
Circle Direction, Enter Length 
N S E W Ft N S E W Ft 

Photo No. if Taken: 
26 D Test Location Photo No. 
27 D Discharge Location Photo No.. 

Dischawee Location Sketch: 

Comments: 

ALL RIGHTS RESERVED: TTiii form or paiu thereof are nol to be uied for deiijn or conitiuction and may not be reproduced in any forni wiihoul wriOen 
pemiiiiion of RJN EnvironmenUl Anocialei, Inc., Whealon. Illinoii 60187. 
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^ 
bEEca 

Argonne Drain Testing Program 
4 -̂Q ProjectNo.RJN 11-1005-00 

Building Name: 

Feature Tested: 
1 ^ Floor Drain 7 
2 O Slop Sink 8 
3 D Water Fountain 9 
4 D Shower Drain 10 
5 O Washroom Sink 11 
6 D Washroom Comode 

RJN Personnel: Date I l l } l<T} 

O Boiler Blowdown 
O Compressor Discharges 
O Spill Containment Area 
O Cooling Tower Drainage Basin 
O Other (describe): 

Building No. ?JO\ 
Drain No. ^ 
Wing No. fi 
Room No. f>Ol 

ANL Personnel Contacted 
at this building J 3 S k 2 E ^ - 5 

13TJ 
14 O 
15 0 
16 O 
17 O 
18 O 
19 0 

ocatior 
[ H I 

Sanitary MH 
Laboratory MH 
Storm MH 
Storm Ditch 
Sump Pump. 
Retention Tank 
Undetermined 
Other (describe): 

0S3 

20 / - /O 

Test Location: 
23 O Column Number. 

TestTvpe; Test Time: 
2 0 ^ Dye End iO-^^ Hr: Min 
21 a Smoke Begin l/?i^ Hr:Min 

22;^Total 5 Min 
Test Location Sketch: 

24 O Distance from Column to Drain 
Circle Direction, Enter Length 
N S E W Ft N S E W Ft 

25 O Distance from NW Comer of Room 
Circle Direction, Enter Length 
N S E W Ft N S E W Ft 

Photo No. if Taken; 
26 O Test Location Photo No. 
27 0 Discharge Location Photo No. 

Discharge Location Sketch; 

Comments: 

ALL RIGHTS RESERVED: Thii form or paiii thereof are not to be uied for deiijn or conilraclion and may nol be reproduced in any fomi withoul wrioen 
peraiiiiion of RJN EnvironmenUl Aiiociaiei. Inc.. Whealon. Illinois 60187. 
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Argonne Drain Testing Program 
ProjectNo.RJN 11-1005-00 
Building Name: 

RJN Personnel: .)l^ CO 

Feature Tested: 
1"% Floor Drain 7 D 
2 D Slop Sink 8 O 
3 0 Water Fountain 9 O 
4 O Shower Drain 10 0 
5 O Washroom Sink 11 O 
6 D Washroom Comode 

Boiler Blowdown 
Compressor Discharges 
Spill Containment Area 
Cooling Tower Drainage Basin 
Other (describe): 

i' n2 ,<r2-Date. 
Building No. 
Drain No. 
Wing No. 
Room No. 0Q\ 

M-
B 

ANL Personnel Contacted 
at this building OA\ltO'T0fii> 

nr!)iaJ)ischari»e Location: 
(T^S^anitaryMH ((SO P C S 
13 O Laboratory MH 
14 O StomiMH 
15 0 
16 0 
na 
18 0 
19 0 

Storm Ditch , 
Sump Pump , 
Retention Tank _ 
Undetermined 
Other (describe): 

Tol-IQ 

TestTvne: Test Time; 
2 0 ^ Dye End _Z2Zi4> Hr: Min 
2 1 0 Smoke B e g i n . M l A Hr:Min 

22 ̂  Total t Min 
Test location SKetth: ^ ^^, 

Test Location: 
23 O Column Number. 
24 0 Distance from Column to Drain 

Circle Direction, Enter Length 
N S E W F̂t N S E W F̂t 

25 O Distance from NW Comer of Room 
Circle Direction, Enter Length 
N S E W Ft N S E W Ft 

Photo No. If Taken; 
26 O Test Location Photo No. 
27 D Discharge Location Photo No. 

Dischai-ye Location Sketch: 

Comments: 

ALL RIGHTS RESERVED: Thii fonn or poiti thereof are nol lo be uied for da l |n orcoMlnielioo and may nol be repreiduced ui any fom wiihout v 

pemiiiiion of RJN EnvironmenUl Aiiocutei, Inc.Whealon. Illinoii 60187. 
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^ 
fcEEnS 

Argonne Drain Testing Program 
Project No. RJN 
Building Name:. 

11-1005-00 RJN Personnel: :JW CD Date i ,13 I "]%_ 

Feature Tested: 
1 ^ Floor Drain 7 O 
2 O Slop Sink 8 O 
3 D Water Fountain 9 O 
4 O Shower Drain 10 O 
5 O Washroom Sink 11 O 
6 O Washroom Comode 

Boiler Blowdown 
Compressor Discharges 
Spill Containment Area 
Cooling Tower Drainage Basin 
Other (describe): 

Building No. 
Drain No. £ 
Wing No. £_ 
Room No. OlS 

20L 

ANL Personnel Contacted 
at this hmmmOAWll^J 

Discharge Locai 
Sanitary MH. 
Laboratory MH 
Storm MH 
Storm Ditch 
Sump Pump , 
Retention Tank 
Undetermined 
Other (describe): 

Mjon: 
&»0 tf^i 

20\-)O 

TestTvpe: 
20ja Dye 
21 O Smoke 

Test Time: 
End . fO'SI 
Begin M i S . 

2 2 ^ Total 2 . 
Test Location Sketch: 

5ea f^m ^L^Q<^ eUfAl 

Test Location: 
23 O Column Number. 
24 0 Distance from Column to Drain 

Circle Direction. Enter Length 
N S E W Ft N S E W .Ft 

2 5 0 Distance from NW Comer of Room 
Circle Direction, Enter Length 
N S E W Ft N S E W Ft 

Hr:Min 
Hr:Min 

Min 

Photo No. if Taken; 
26 O Test Location Photo No. 
27 O Discharge Location Photo No.. 

Discharge Location Sketch; 

Comments: 

ALL RIGKTS RESERVED: TTiii fomi or paiti thereof are not lo be uied for deii(n or coniuvction and may nol be reproduced in any forni wiihout wrioen 
pemiiiiion of RJN EnvironmenUl Anocialei. Inc. Wheaton. Illinoii 60187. 
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Argonne Drain Testing Program 
ProjectNo.RJN 11-1005-00 
Building Name: 

RJN Personnel: ^H CfO Date / / "^.z / W"! 

peatiire Tested: 
1 Jjf Floor Drain 7 
2 a Slop Sink 8 
3 0 Water Fountain 9 
4 • Shower Drain 10 
5 D Washroom Sink 11 
6 O Washroom Comode 

O Boiler Blowdown 
O Compressor Discharges 
O Spill Containment Area 
O Cooling Tower Drainage Basin 
D Other (describe): 

Building No. 
Drain No, 
Wing No. 9 ' 
Room No. fllXT 

# 

ANL Personnel Contacted 
at this bui ldingfWWJfYl/ .^ 

Drain Discharge Lf)cation: 
12 JJ Sanitary MH _ . 
13 D Laboratory MH 
14Ta Storm MH 300 - 7 3 
15 O Storm Ditch 
16 O Sump Pump 
17 0 Retention Tank 
18 0 Undetemuned 
19 0 Other (describe): 

TestTvne: 
20-JSJ Dye 
21 a Smoke 

Test Location: 
23 O Column Number. 
24 0 

2 5 0 

Distance from Column to Drain 
Circle Direction, Enter Length 
N S E W Ft N S E W Ft 
Distance from NW Comer of Room 
Circle Direction, Enter Length 
N S E W F̂t N S E W Ft 

Photo No. if Taken; ^ 
Test Time: 26 O Test Location Photo No. I06i3 

End \l''O0 Hr: Min 27 O Discharge Location Photo No. fc^-l/ 
Begin/^/£3. Hr:Min 

22"|^ Total 7 Min 

Test Location Sketch: Discharge Location Sketch; ^tot. 

301-^ »1 

C? 300 - 7 J 

D'"'x"ii aAc) %e.'J^<' c.''« tOrv.vH<7Vv 

Comments: 

ALL RIGHTS RESERVED: Thii fonn or parti thereof are nol lo be uied for deiijn or conilraclion and may nol be reproduced in any forai without wiiuin 
pemiiiiion of RJN Envirormenul Aiiocialet. Inc.. Whealon. Illinoii 60187. 



1-44 

?N 
EEnnai 

Argonne Drain Testing Program 
ProjectNo.RJN 11-1005-00 
Building Name: 

RJN Personnel: i It cO Date / / o ^ ^ / 9 A 

Feature Tested: 
1 D Floor Drain 

Slop Sink 
Water Fountain 

4 O Shower Drain 
5 D Washroom Sink 
6 O Washroom Comode 

2 a 
3 O 

7 O Boiler Blowdown 
8 0 Compressor Discharges 
9 O Spill Containment Area 

10 O Cooling Tower Drainage Basin 

Building No. 
Drain No. 
Wing No. 
Room No. 

'3o/ 
/O 

J l . 
ft/'T 

11 ^ Other rdescribe): SoiMp ^(;>w.a 

ANL Personnel Contacted— 
at this building _2e£il.i£3f* 

Drain Discharge Locajion:^ 
1 2 ^ Sanitary MH. 
13 0 
14 0 
ISO 
16 O 
17 0 
18 O 

Laboratory MI 
Storm MH 
Storm Ditch 
Sump Pump 
Retention Tank _ 
Undetermined _ 

ication:. 
f)S^ 

19 O Other (describe): 

Test Type; 
20 Sj Dye 
2 l ' a Smoke 

Test Location Sketch: 

Test Time: 
End / A ' / f Hr: Min 
Begin i/-'Z3 Hr:Min 

22 ^Total f Min 

Test Location; 
23 O Column Number. 
24 0 Distance from Column to Drain 

Circle Direction, Enter Length 
N S E W Ft N S E W .Ft 

25 D Distance from NW Comer of Room 
Circle Direction, Enter Length 
N S E W Ft N S E W Ft 

Photo No. if Taken: 
26 O Test Location Photo No. 
27 O Discharge Location Photo No.. 

Discharge Location Sketch; 

Comments: 

ALL RJGHTS RESERVED; Thii form or pani thereof are nol lo be uied for deii|n or coniuuclion and may nol be reproduced in any forai wiihoul wrioen 
peraiiiiion of RJN EnvironmenUl Anocialei. Inc. Whealon. Illinoii 60187. 
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Argonne Drain Testing Program 
ProjectNo.RJN 11-1005-00 
Building Name: 

RJN Personnel: Aff- C r> Date f l23>l f^ 
3 0 / 

Feature Tested: 
1 O Roor Drain 
2 O Slop Sink 
3 0 Water Fountain 
4 O Shower Drain 
5 O Washroom Sink 
6 0 Washroom Comode 

Building No. 
Drain No. 
Wing No. 
Room No. x>/ <" 

-IL 
J i . 

7 O Boiler Blowdown 
8 O Compressor Discharges 
9 O Spill Containment Area ANL Personnel Contacted 

10 O Cooling Tower Drainage Basin _ at this building .^a^^iJjW^ 
11 0 Otiier (describe'): ^ o g rirat'f\ 

nrata-Discharge Location: 
([j^-^anitaryMH (O^J Oi^ 

13 0 Laboratory MH 
14 0 Storm MH _ 
15 O Storm Ditch . 
16 O Sump Pump . •^1-/0 -

Test Location: 
23 O Column Number. 

17 0 Retention Tank _ 
18 O Undetemuned 
19 0 Other (describe): 

TestTYpe; Test Time; , 
20 irDye End J Z L ^ Hr: Min 
2 1 0 Smoke Begin i H ^ H r : Min 

22 SlTotal 3 Min 
Test Location Sketch; . / 

24 O Distance from Column to Drain 
Circle Direction, Enter Length 
N S E W Ft N S E W Ft 

25 O Distance from NW Comer of Room 
Ci>c/e Direction, Enter length 
N S E W Ft N S E W Ft 

Photo No. if Taken: 
26 O Test Location Photo No. 
27 O Discharge Location Photo No. 

Dischai'ge Location Sketch: 

Comments: 

A a RIGHTS RJESERVED: Thii fonn or pani thereof are nol lo be uied for deii»n or eonimiclion and may nol be reproduced in any torai wiihout wriuen 

penniuion of RJN EnvironmenUl Anocialei. Int. Whealon, Illinoii 60187. 
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Argonne Drain Testing Program 
ProjectNo.RJN 11-1005-00 
Building Name: 

RJN Personnel: ^i^J- rO Date I I 3.il 9 J -
3o/ 

Feature Tested: 
1 I5» Floor Drain 
2 D Slop Sink 
3 D Water Fountain 
4 D Shower Drain 
5 D Washroom Sink 
6 D Washroom Comode 

I Discharge Location: 

7 D Boiler Blowdown 
8 O Compressor Discharges 
9 O SpiU Containment Area 

Building No . 
Drain No . 
Wing N o . 1^ 
Room No. <-0( 

J2^ 

ANL Personnel Contacted 
10 D Cooling Tower Drainage Basin at this building f^^e j x , ^ 
11 O Other (describe): 

Sanitary MH ('o^O^'^ 
I D Laboratory Mi 

14 0 Storm M H _ 
15 • Storm Ditch . 
16 O Sump Pump . 
17 D Retention T a n k . 
18 • Undetermined 
19 O Other (describe): 

^1- IO 

TestTvne: 
20 p Dye 
21 a Smoke 

Test Location Sketch; 

Test Time: 
End l^^^?' Hr:Min 
Begin \\'t>< Hr:Min 

22 52f Total ."̂  Min 

Test Location: 
23 D Column Number 
24 O Distance from Column to Drain 

Circ/« Direction, Enter Length 
N S E W Ft N S E W Ft 

25 O Distance from NW Comer of Room 
Circle Direction. Enter Length 
N S E W Ft N S E W F̂t 

Photo No. if Taken; 
26 0 Test Location Photo No. 
27 O Discharge Location Photo No.. 

Discharge Location Sketch; 

Comments: 

ALL RIGHTS RESERVED: Thii torai or pani Ihereof are 00110 be uied for deiljn or coniuuclion and may nol be reproduced in any forni wilhool wrioen 
peraiiiiion ot RJN EnvironmenUl Aiiociaiei. Inc. Wheaun. Illinoii 60187. 
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Argonne Drain Testing Program 
Project No. RJN 
Building Name:. 

11-1005-00 RJN Personnel: Jtf-CC> 

filature Tested: 
1 lljf'Floor Drain 
2 0 Slop Sink 
3 O Water Fountain 
4 O Shower Drain 
5 0 Washroom Sink 
6 0 Washroom Comode 

7 O Boiler Blowdown 
8 O Compressor Discharges 
9 O Spill Containment Area 

10 O Cooling Tower Drainage Basin 
11 O Other (describe): 

Date / 1 ^ 1 y<»-
Building No. 7SO/ 
Drain No. / .'̂  
Wing No. t^r 
Room No. rtg>/ 

ANL PersonnelXIontacted 
at tills building tWig. \eAAS 

13 0 
14 0 
15 0 
16 0 
17 0 
18 0 
19 0 

Discharge Locatioi 
Sanitary MH. 
Laboratory MH 
Storm MH _ 
Storm Ditch 
Sump Pump , 
Retention Tank. 

UiQIll 

'itO'tO 

Undetermined 
Other (descrilie): 

TestTvpe: Test Time: , 
2013 Dye End )C-l4- Hr:Min 
2 1 0 Smoke Begin |/'.0<T Hr:Min 

22 J5 Total '^ Min 
Test Location Sketch: 

Test Location: 
23 0 Column Number. 
24 O Distance from Column to Drain 

Circle Direction, Enter Length 
N S E W Ft N S E W Ft 

25 D Distance from NW Comer of Room 
Circle Direction, Enter Length 
N S E W Ft N S E W Ft 

Photo No. if Taken: 
26 O Test Location Photo No. 
27 O Discharge Location Photo No.. 

Dischafge Location Sketch: 

Comments: 

ALL RIGHTS RESERVED: Tliil fomi or pani thereof are not lo be uied for delijll or conUniclion and may nol be reproduced in any forai wilhool wrioen 

peraiiiiion of RJN EnvironmenUl Anocialei. Inc.. Whealon. Illinoii 60187. 
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APPENDIX J: 

INSTRUMENT CALIBRATION CERTIFICATES 
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Certificate #018-A0 
rev. 1.0, June 1993 

INSTRUMENT MAINTENANCE/CALIBRATION CERTIFICATE 

Set#:_[££21 Procedure#: 018 Configuration: Scintillator 
Type: 2 mm Nal X 1x1 Nal 2x2 Nal 

1x1 plastic 2x2 plastic Other 

s/^M3 
S / N : A ^ ^ 

Unit#:% 
anit#: 

Mf r/Model -.LotLC^^ piOd^L. /X. 
Mfr/Model it^eec/ztJfcu ^ggc ,/0^ -f-^-^ 

Pulse G e n e r a t o r , E b e r l i n e MP- <^ S/N 7 ^ b > 
E l e c t r o s t a t i c K i l o V o l t m e t e r : 
Source (s) ; PO c{^^ 

.. S/N 
,S/N -̂ SS"..̂  .Activity »-/ /SO, COO A/AY 
, S/N .Activity ' , -- -

. . S / N _ , A c t i v i t y _ 

I) MAINTEHANCE/PRECALIBRATIOH: 

B a t t e r i e s : _ j , / _ C a b l i n g : • ^ M e c h a n i c a l / C l e a n l i n e s s : 

T h r e s h o l d : /L mV ( t y p . : 5 t o 10 mV) 
Window: mV = i^Hw.-. 25 t o 50% of T h r e s h o l d mV) 
Audible F u n c t i o n Check: ^ 

y P r e - Q ^ i B r a t o r 

I I ) PRIMARY CALIBRATION: 

4 ^ ^ 4 l ^ 
Range 
(cpm) 

Pulser 
Rate 

As 
Found 
(cpm) 

As 
Left 
(cpm) :pm) 

CD 

% Diff. 
Pulser vs 
As Left â ô  

vrm 
3^ 3 E AeX. t. .^m uno<- A. 

With PHA in, adjust HV to maiximize detector response to 
isotope of interest: 

Response Efficiency 
Mode Isotope As Found As Left (If Applicable) 

(cpm) (cpm) (%) 

^:_ £2:.^ r^^^ Q^f-

HV-

Mode of O p e r a t i o n : HV- , ' " (PHA o r G r o s s ) ^ ^ 
Ambient Background i n chosen O p e r a t i o n a l Mode: (pQO 

REMARKS: 

_cptn 

j/TPrim^y-Calibragtor Date 
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Certificate #018-A1 
rev. 1.0, June 1993 

INSTRT3MENT MAINTKNANCB/CALIBRATION CERTIFICATE 

Set#:/4^ Procedures: 018 Configuration: Scintillator 
Type: _X_ 2 mm Nal 

Unit#: ySfO Mfr/Model: Eberline PRM-5-3 S/N: ^ ^ ^ 
Unit#:^§l Mfr/Model: Eberline PG-2 S/N: J?7J^ 

Pulse Generator, Eberline MP- / , S/N~gS5~ 
Electrostatic KiloVoltmeter: yH" , S/N 
Source(s): Pu-239 ,S/N 7552 .Activity 4150000 dpm 

Am-241 ,S/N 7551 ,Activity 6028000 dpm 
U-235 ,S/N 22B6102 .Activity 1.06 g foil 

I) MAINTENANCE/PRECALIBRATION: 

Batteries :̂ _,;:;;f̂ ablinq: ..-—' Mechanical/Cleanliness: ^ 

Threshold• /J mV (fixed at 5 to 10 mV) 
Window: /(p mV = J2C t ^ref.: 25% of Threshold mV) 
Audible Function Cĥ ck:_ 

Pre-Calibrator Date 

II) PRIMARY CALIBRATION: 

Pulser As As % Diff. 
Range Rate Found Left Pulser vs 
(cpm) (cpm) (cpm) (cpm) As Ĵ ef t 

rtr y< HK ^^ 
^^ "/CK vofic '/ec: /yd' 
i^K ii^2^ '^'^ ^^^ (2^ 

with PHA in. adjust HV to maximize detector response to 
isotope of interest: 

Response Efficiency 
Mode Isotope As Found As Left (If Applicable) 

(cpm) (cpm) (%) 

AX / r < N/A 
/np/< !&:< N/A 
/iff AT /ae/: N/A 

Mode of Operation: HV- 1 , Groaa 
Ambient Bkgd in chosen Oper. Mode: //^ cpm (ref.: > 300 cpm) 

HV-
HV-
HV-

1 
2 
3 

Pu-239 
Am-241 

U-235 

REMARKS: 

'?~<P'-f7 
Primary-Calibrator Date 
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<- Cercificace #015-A2 
rev. 1.1, June 1993 

INSTRtrBSIrT''KAI2rrBOklICE/CALIBRAT10N CERTIFICATE 

Sec# :̂ ££ '̂;;:::=5fiKQj:edure# : 015 Configuration: Surface Contam 
Type; _^_C2%0^_jst<^ cm (floor monitor) propane flow prop. c t r . 

nnit#:^/i'C-t Mfr/Model: Eberline PAC-4G-3 S/N: -;—" 
Unit#:7'^i?/.- Mfr/Model: Eberline AC-22 s/N: ., 

Pulse Generator, Eberline MP- / S/N_J.(j23 
Electrostatic K i l o V o l t m e t e r : _ ^ ^ ,SlYi/S_3p-^ 
Alpha Sources tee-3.39 .S/N 7>4>!fO - -7s-:SV- 7<S ̂ 7 -"^jZ^e' 
Beta Source Tk - y y , S/N / y i^£ur 

I) WIINTENAMCE/PKECALIBRATION: 

Batteries: X- Cabling: ^ Mechanical/Cl^anlineatfa^jP 
Probe Window: -rai- Feedthrough Connector: jl-

Gas Flow - Operate Flame Height: '^J-H inches (ref.: 3/4") 
^.Flush Flame Height: /i^g, inches (ref.: 2") 

Threshold: -fjjZ mV (ref.: 2 mV) 
Audible Function Check; t^ii 
Alpha High Voltage: ^ ^ > Vdc (ref.: 1600 V) 

Pre - CaliHzS^^ Date ' 

II) PRIMARY CALIBSATION: 

Alpha % Diff. 
Range Standard As Found As Left Standard vs 
(cpm) (dpm/2) (cpm) (cpm) As Left 

0-500 lin 3 ^ / •3.0C' J.ro 
500-5k log •:/ •¥ k /)~K t-
5k-S0k lin a » , t.. K- '*(''•'., 
50k-S00k log V.'̂ --fc- Soor:f- ^^t^^ 
Beta Standard: -^^k. -̂-̂"M B£^t? 

Alpha Mode Bkgd: .3--<r' cpm reading 
Beta Mode Bkgd: cpm reading 

D a S e / ' 
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C e r c i f i c a c e # 0 1 8 - A 1 
r e v . 1 . 0 , J u n e 1993 

IHSTRUMKHT MAINTBNANCK/CALIBRfcTIOH CERTIFICATE 

S e t # : AS^J P r o c e d u r e t t : 018 C o n f i g u r a t i o n : S c i n t i l l a t o r 
Type: _X_ 2 mm Nal 

UniC#:£j^r Mfr/Model: Eberline Pia(-5-3 S/N: "xf-/-^ 
Unit#:?y/.9 Mfr/Model: Eberline PG-2 S/N: 

Pulse Generator. Eberline MP- / S/N A o ^ 
Electrostatic KiloVoltmeter: .g ĝ -̂.̂ .̂  f ^ ,S/H / S" 3 Tj 
Source(s): Pu-239 ,S/N 7552 .Activity 4150000 dpm 

Am-241 ,S/N 7551 .Activity 6028000 dpm 
U-235 ,S/N 22B6102 .Activity 1.06 g foil 

I) KAINTEHANCB/PRSCALIBRATION: 

Batteries: 3^ Cabling: {^e'/C Mechanical/Cleeuiliness; 7i-

^^^/Threshold: /£> mV (fixed at 5 to 10 mV) 
jP^'^^aindow: /.;?,J?mV =• SLS' * (ref. : 25% of Threshold mV) ~^^"'-'"-- 1'̂ .'-̂  "•' - .Siii—j,^,' 

Audible Function CheckL/£ik 
y/£7 

Pre-Cal i l^^§ptfr Dat 

II) PRIMMtY CALIBRATION: 

Pulser As As % Diff. 
Rsmge Rate Pound Left Pulser vs 
(cpm) (cpm) (cpm) (cpm) As Left 

—/E-^a aLfci ^ ^i^ 
p ^T- i/ep< V ^ a V •yai-k 

With PHA in. adjust HV to maximize detector response to 
isotope of interest: 

Response Efficiency 
Mode Isotope As Found As Left (If Applicable) 

(cpm) (cpm) (%) 

HV- 1 Pu-239 ^'^^ 'Q.l< N/A 
HV- 2 Am-241 U.6 r'fe- ^CJ& 1- N/A ..̂ ^ . , ( 
HV- 3 U-235 /as-\^ 2 2 S N/A—its* /<i^ ̂ <=^.a4^ 

Mode of Operation: HV- 1 . Groaa 
Ambient Bkgd in chosen Oper. Mode: /Si^ cpm (ref.: > 300 cpm) 

Rat«KS! % - (ujDl^.i. L'<i/::^iijc>, , YT- A.fJ'^) e i ^ . 

P c i m a r y - C a l t b t a c o r D a t e 
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Certificate #018-A1 
rev. 1.0. June 1993 

INSTRUMENT MAINTENANCE/CALIBRATION CERTIFICATE 

Set#:rKhrt- Procedure*: 018 Configuration: Scintillator 
Type: _X_ 2 mm Nal 

Onit#:j/̂ 5fc Mfr/Model: Eberline PRM-5-3 S/N:.^.^?^ 
Unit#:7T/3 Mfr/Model: Eberline PG-2 S/N: 

Pulse Generator, Eberline MP- J^ S/N yy/^ 
Electrostatic KiloVoltmeter: ,S/N 
Source(s): Pu-239 ,S/N 7552 .Activity 4150000 dpm ~ 

Am-241 ,S/N 7551 .Activity 6028000 dpm 
U-235 ,S/N 22B6102 .Activity 1.06 g foil 

I) MAINTENANCE/PRECALIBRATION: 

Batteries: y'^ Cabling: /^ Mechanical/Cleanliness:_ 

Threshold• IX) mV (fixed at 5 to 10 mV) 
window: (3 mV = X-Cs % .^ef. : 25% of Threshold mV) 
Audible Function Check- -^ ^^ 

Pre-'Calibrator Date 

II) PRIMARY CALIBRATION: 

Pulser As As % Diff. 
Range Rate Found Left Pulser vs 
(cpm) (cpm) (cpm) (cpm) As Ijgft 

goo 9&P Va=?:> ' ^z M^ 'ZTfc: WK WK W'^ 
^7)CK t^fflic yak it^K 

with PHA in, adjust HV to maximize detector response to 
isotope of interest: 

Response Efficiency 
Mode Isotope As Found As Left (If Applicable) 

(cpm) (cpm) (%) 

HV- 1 Pu-239 /Ok' /O K N/A 
HV-- 2 Am-241 AjCyX ^.ar^ N/A 
HV- 3 U-235 \<;Df^ iO K N/A 

Mode of Operation: HV- 1 , Grosa .^^ 
Ambient Bkgd in chosen Oper. Mode: / AL cpm (ref.: > 300 cpm) 

REMARKS: 
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Certificate #018-A1 
rev. 1.0, June 1993 

INSTRUMENT MAINTENANCE/CALIBRATION CERTIFICATE 

Sett*:-̂ '' '^ Proceduretf: 018 Configuration: Scintillator 
Type: _X_ 2 mm Nal 

Unit#:^2f^ Mfr/Model: Eberline PRM-5-3 S/N:^7'^g 
Unit#:2^5 Mfr/Model: Eberline PG-2 S/N: 

Pulse Generator, Eberline MP- / S/N Ac!<^ 
. Electrostatic KiloVoltmeter: j=i /g^.^^o^ frrr , S/N /S'3T'f 
Source(s): Pu-239 ,S/N 7552 .Activity 4150000 dpm 

Am-241 .S/N 7551 .Activity 6028000 dpm 
U-235 .S/N 22B6102 .Activity 1.06 g foil 

I) MAINTENANCE/PRECALIBRATIOH: 

Batteries: <S?fC Cabling:_^^_^ Mechanical/Cleanliness: Pia-t>L 

Threshold: /.Q mV (fixed at 5 to 10 mV) 
window; •'̂ .̂smV = 3t^S~ % (ref.: 25% of Threshold mV) 
Audible Function Check: />afe.'7~ 

/ / 
P r e - C a l i t l t a t o r Date 

I I ) PRIMARY CALIBRATION: 

Range 
(cpm) 

rrs 

P u l s e r 
Rate 
(cpm) 
MiPC' 

As 
Found 
(cpm) 

. T><^.0 

A s 
L e f t 
(cpm) 
-yf^Ci 

% D i f f . 
P u l s e r v s 

As L e f t 

f? r? i U i -3./..t^ i/Ai. 
p - y •H'6 M' ? - f /v -Vo AT 
p .K- */£>OlC •^•7C'W iPi>K 

with PHA in. adjust HV to maximize detector response to 
isotope of interest: 

Response Efficiency 
Mode Isotope As Found As Left (If Applicable) 

(cpm) (cpm) (%) 

HV-
HV-
HV-

1 
2 
3 

P u - 2 3 9 
Am-241 

U-235 

//^^ _J_±f< N/A 
300 ;^ _2_2Si< N/A 
COk-. 7.<-K N/A 

Mode of Operation: HV- i . Groaa noae ot uperation: HV- i . Groaa 
Ar^ient Bkgd in chosen Oper. Mode: a/C cpm (ref.: > 300 cpmU. 

Primary-Calibrator Date 
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Argonne N a t i o n a l Laboratory C e r t i f i c a t e #029-A4 

Health P h y s i c s Instrument Group rev . 1 . 0 , Jem. 1994 

INSTRUMENT MAIHTEHANCB/CALIBRATION CERTIFICATE 

S e t # : S ' a - ^ Procedures: 029 Conf igurat ion: uR F i e l d 

Type: _X_ 1x1 p l a s t i c s c i n t . 

Unittf:WyS6 Mfr/Model: Bicron mlcro-rem S/Vl:-l\r^^T-^ 

Pulse Generator , Eber l ine MP- «y~- S/N ^"?-S~ 
E l e c t r o s t a t i c K i l o V o l t m e t e r : _ ^ , S / N j 3 V V 5 
Gamma Source (llS ; 3 9 - TSTN H ^ 
I) MAINTENANCE/PRECALIBRATION: Mechanical: y^ C l e a n l i n e s s : '^ B a t t e r i e s : 
Cabling: JP^ Meter Mechanical Zero:^;^__ 

Meter- Zero: y^ ; Span: ^ 
Threshold: ^ mV (not adjus te ib le ) 
On P l a t e a u ? : ^^^^ ^ s h o u l d respond t o Am-241 gammas) 
High V o l t a g e : ^ Vdc (typicaljLy n e a r 800 V) 
High Vo l tage OK I n d i c a t i o n : £?!—- (w i th in checkband) 

P r e - C a l i b r a t e d by-.JUAAM 'j^J::CUu\M>y] Date: S>/^/T/-

II ) PRIMARY CALIBRATIOl 

• • • • • M i d - F i e l d * * * * **Low-Field*** **High-F ie ld** 
Rsmge F i e l d As As F i e l d Response F i e l d Response 

Found Left 

(0 t o 200 urem/h) 

<^50)ac.xioao g*̂ .̂ ? ^ j ^ g^ja?xvosQ.?3 ^£_iiOxioj^:AJi ll^S' 

E l e c t r o n i c C a l i b r a t i o n , r e f e r e n c e d t o the xlO range a s 
f o l l o w s : 'cpm = • urem/h 

XI J23_ ^ J^ 6 ^ A i L , z ^ ^ i ^ 
XO.l ,n\ T D ^ T?)5r 
Off -Sca le R e s p o n s e ? : P^ ( f i e l d s h o u l d be 2x the t o p range) 

Condi t ions : P r e s s u r e T 4 T ; Temperature dP ^ 

REMARKS: 

P r i m a r y - C a l i b r a t o r : \AAM. JjlSOlyirJ Date: 3 ] 3 3 - t e . 
n I ^ C a l i b r a t i ( * n Due D a t e : l g _ J 3 2 _ _ _ 
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C e r t i f i c a t e (t018-Al 
r e v . 1.0, June 1993 

mSTRUMKNT MAINTKNANCK/CALIBRATIOH CKRTIFICATE 

Settt: -^1*^3 Procedurelt: 018 
Type: _X_ 2 mm Nal 

Configuration: Scintillator 

Unitltfy^y Mfr/Model: Eberline Pim-5-3 
Onittt:2^2' Mfr/Model: Eberline PO-2 

Pulse Generator, Eberline MP-
Electrostatic KiloVoltmeter: 
Source(s): Pu-239 ,S/N 7552 

Am-241 ,S/N 7551 
U-23S ,S/N 22B6102 

Z S/N 

S/N: 
S/N: 

Slffy 

.^ g^-^,0.^ ^rn 

.Activity 4150000 dpm 

.Activity 6028000 dpm 
,Activity 1.06 g foil 

S/N/.^37/ 

I) KAmTSKAMCE/PRECALIBRATIOH: 

5: î fC Cabling: -^ Mechanical/Cleanliness: CZfrC Batteries: 

Threshold: /(i^ 
Window 

mV (fixed at 5 to 10 mV) 
>̂ . ̂  mV = <3.5~ t (ref.: 25% of Threshold mV) 

y/?7 

Audible Function Check 

Date 

II) PRIMARy CALIBRATION: 

•u-

Rcinge 
(cpm) 

js.a-

Pulser 
Rate 
(cpm) 

-^-^ 
-diM. 

As 
Found 
(cpm) 
^7 ^ 

As 
Left 
(cpm) 

V Diff. 
Pulser vs 
As Left 

-/2-iC. 
-yg A-

^.srk •v-^ 

»-g"g>^ 

'/2>l^ •VO kr 

^c^i-^ f^cK 

With PHA in. adjust HV to maximize detector response to 
isotope of interest: 

Response Efficiency 
Mode Isotope As Found As Left (If Appliceible) 

(cpm) (cpm) (*) 

HV-
HV-
HV-

1 
2 
3 

Pu-239 
Am-241 
U-235 

/^ k:- L^ 
'•^f' fe- J^^iSj. 

/ire i< /<gg< 

N/A 
N/A . , 
N/A—^=a^ P^i-

Mode of Operation: HV- 1 , ĝ gjui _^ 

Ainbient Bkgd in chosen Oper. Mode: 9 • •TK cpm (ref. 

REMARKS: ^-..A^f-^f^ oJ^'^^^'^^^ISi. , 
"• i/>^-c 

300 cpml^.'J^C; -^ 

i s : - Q ' ^ -

mary . C a l i b r a t o r 

y ,g 3/»7 
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Argonne National Laboratory Certificate #029-Al 
Health Physics Instrument Group rev. 1.0, Jan. 1994 

IHSTRDMKHT MAINTENANCE/CALIBRATION CERTIFICATE 

Set#: "^V,^ Procedures: 029 Configuration: uR Field 
Type: _X_ 1x1 Nal scint. 

Unit#:^^-^Mfr/Model: Eberline PRM-7 S/H:__^££. 

o 

TSTN' -97^ 

Pulse G e n e r a t o r , E b e r l i n e MP- / S/N ^^'^ 
E l e c t r o s t a t i c Ki loVol tmete r : , ^ ^ .-^^,-^-> .S/N >-^~ 3*7 */ 
Gamma Source /^ ,<r- /37 ^ ----- . ^ "S/N o T ^ 

I) MAINTENANCE/PRECALIBRATION: 

Mechanical :_jj>5_ C l e a n l i n e s s : J ^ A 
B a t t e r i e s : ^ . ^ Cabl ing: ^^^ Meter Zero: -Prs. 

Threshold: / ^ mV (f ixed n e a r 15 mV) 
PMT Gain Adj . : e>K (only i f new PMT, then maximize) 
On P l a t e a u ? : ^ / < (should respond t o Am-241 gammas) 
High Vo l t age : 3- Vdc ( t y p i c a l l y n e a r 1000 V) 
Audible Func t ion Check: ig^C ( d i v i d e s by 16) 

P r e - C a l i b r a t e d by; p < $ < ^ < ^ Da te : y / ^ / 9 7 

I I ) PRIMARY CALIBRATION: 

• • • • • M i d - F i e l d * * * * **Low-Field*** **High-Field** 
Range F i e l d As As F i e l d Response F i e l d Response 

Found Left 
(uR/h) 

5000 \hH d.^ t ^ .^ .^ 3.S- 3M_ 
500 ,^^ -T3^ . ao ToT" ZMZ' ~?Z7 T ^ 

Electronic Calibration, referenced to the 500 uR/h range as 
follows: VCK cpm = /Ut) uR/h 

50 Zk 31 .11 
" ITZ A^ )U 
Off-Scale Response?: (field should be 2x the top range) 

Conditions: Pressure irWfo ; Temperature >"W ' 

REMARKS: Z"~ P ^ 0 ^ 7 ^ ^ . .g^.e iy . i£ . - /J^-Q^"^^ J^^T-.>-v^j!3!l!-,^ 

~~ ^}n. /y 
Primary-Cal i b r a t o r )^I^<^y>^i:gl^^ D a t e : A- ^ "P 

R e - C a l i b r a t i o n Due D a t e : 
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Certificate #015-D2 
rev. 1.2, March 1997 

INSTRUMENT MAINTENANCE/CALIBRATION CERTIFICATE 

Set#: ^o'-l Procedure**: 015 Configuration: Surface Contam 
Type: X_ Dual Scintillator (dpm units) 
Unit#:"^1tJ Mfr/Model: NE Technology Electra S/N: 2<fO 
Unit#:2lii Mfr/Model: NE Technology DP6.^ S/N: "jes 

Pulse Generator. Eberline MP- ^ S/N 77M 
Electrostatic KiloVoltmeter: g£e , S/N_9£fl£f« 
Alpha Source: At"\'"" , S/N ^ V ^ S T . Activity ki.lTO dpm 
Beta Source: SfVQo. S/N \)>ol>^X , Activity //f jg" dpm 

I) MAINTENANCE/PRECALIBRATION: 
Window: 01̂  Cabling: oK Mechanical/Cleanliness :_SJ£__ 
Battery Voltage (Parameter # 0 ) : W.5 (ref: > 4) 
Threshold: 1S..J (verify 25 mV with the MiniPulser) 
Count Rate Check ® 10 k cpm:_£K__ 
HV Calib.: QIC (compare Parameter #3 w/ the Electrostatic) 

High Voltage Adjustment: 
Temporarily raise ULD. Using Sr-90 source, observe count rate 
in beta channel as a function of HV. Adjust HV to 50 V above 
the knee of the plateau. HV = 0<»» '<̂ ?''and INHIBIT: ^ 
Now bring down the ULD so that count rate in alpha channel is 
approx. 0.1% or less of count rate in beta channel. 
Beta cpm:_3£j_Z_!£ Alpha cpm: 2 t (e.g., o-̂ ^̂  % of beta) 
ULD (Parameter #6): Z-oS v (ref: 2.00 V ) , then INHIBIT: y 

Parameter Settings: 
As the Electra "supervisor" (i.e., the intemal switch Sl-
2 to ON). set the remaining parameters as follows: 

Parameter #l (Alarm Level) : OFF; then INHIBIT: ^ -^y 
Parameter #4 (Overload Current) ̂ 1 0 ^."^then INHIBIT: 
Parameter #5 (Deadtime): 3 asec. then INHIBIT:"^ 
Parameter #8 (Units): cpm ^ ^ 
Parameter #A (inhibit bkgd subt): set to ON y 
Parameter #b (inhibit integrate): set to OFF ' 
Parameter #C (rate mode): set to Auto "^ 
Parameter #E (pulse mode): set to dUAL^-^ 
Parameter #F (ohms): set to S66ty 

II) PRIMARY CALIBRATION: 
Response to Alpha Std: I 3- / l\:pm; "^o- ' % efficiency (alpha) 
Alpha Mode Bkgd: M cpm (ref.: < 7 cpm) 
Response to Beta Std: I/.'L'. K-Cpm; 2 9 - 7 % efficiency (beta) 
Beta Mode Bkgd: 3 7L cpm (ref.: < 400 cpm) 
Integrate Check: p \< Audible Functional Check: C K 

Parameter #8 (Units) : change from cpm to dpm ^ 
Parameter #9 (Efficiencies): enter efficiencies from above 

Now set switch Sl-2 back to OFP-iuser). and leave switch 
Sl-3 set to ON ( h i d e ) . y 

REMARKS: 

Calibrated by: -p^..^^1Ci-^^^-^ Date: ^f'^/?'! 
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Certificate #015-D2 
rev. 1.2. March 1997 

INSTRUMENT MAINTENANCE/CALIBRATION CERTIFICATE 

Set#: z:^y^^ Procedure*: 015 Configuration: Surface Contam 
Type: X Dual Scintillator (dpm units) ./-̂  
Unit#:35^ Mfr/Model: NE Technology Electra S/N: oM^ 
Unit#:?S67?- Mfr/Model: NE Technology DP6j4_ S/N; y;?/~~ 

Pulse Generator, Eberline M P - ^ ^ . S/N JT^ QIJU2 
Electrostatic KiloVoltmeter; •€?/) '-f ,S/nj£_2jf 
Alpha Source:A/M ay/ . S/sh^lljC . Activity ̂ 3'7/^7" dpm 
Beta Source: s?-̂  HO , S/N b/0(f6l , Activity lOciiHOO dpm 

EIMNCE/PRECALIBRA^ION: 
X Cabling: ./ Mechanical/Cleanliness:_ 

I) MAINTEN^CE/PRECALIBRA^ION 
Window 

" tagi 
Threshold: lO ( v e r i f y 25 mV w i t h t h e MiniPulser) 
Count Rate Cheek ® 10 k cpm: ]Ov-

Bat te ry Vol tage (Parameter # 0) : t-//^ (ref : > 4) 

ame)< _ 
HV Calib.: y (con5>are Parameter #3 w/ the Electrostatic) 

High Voltage Adjustment: 
Temporarily raise ULD. Using Sr-90 source, observe count rate 
in beta channel as a function of HV. Adjust HV to 50 V,above 
the knee of the plateau. HV = )?̂ 0 and INHlBn-..^^ 
Now bring down the ULD so that count rate in alpha channel is 
approx. 0.1% or less of count rate in beta channel. 
Beta cpm: 50,^H^ Alpha cpm; ^O (e.g., ^Pl % of beta) ̂ ^ Lpha cpi 
ULD (Parameter #6): ,j-^ V (ref; 2.00 V), then INHIBIT: 

Parameter Settings: 
As the Electra "supervisor" (i.e., the intemal switch Sl-
2 to ON) , set the remaining parameters as folLeJws: 

Parameter #1 (Alarm Level) : OFF, then INHIBIT:.;/. ^ 
Parameter #4 (Overload Current) : 10 /xA, then" INHIg-IT: y^ 
Parameter #5 (Deadtime) ; 3 fisec, then INHIBIT; y^ 
Parameter #8 (Units); cpm 
Parameter #A (inhibit bkgd subt) ; set to ON 
Parameter #b (inhibit integrate): set to OFF 
Parameter #C (rate mode): set to Auto 
Parameter #E (pulse mode): set to dUAL 
Parameter #F (ohms): set to S66 

II) PRIMARY CALIBRATION:^ ,^ . r, 
Response to Alpha Std: )?.-jf—cpm; /'KUh % efficiency (alpha) 
Alpha Mode Bkgd: 3 cpm (ref.; < J-cpm) 
Response to Beta Std; yc>/?p cpm; /t̂ iT % efficiency (beta) 
Beta Mode Bkgd; ?V'^ cpm (ref.; < 400 cpm) ^ 
Integrate Check: .y Audible Functional Check: y 

Parameter #8 (Units): change from cpm to dpm 
Parameter #9 (Efficiencies): enter efficiencies from above 

Now set switch Sl-2 back JEro OFF (user), and leave switch 
Sl-3 set to ON (hide). y 

REMARKS: j 

Calibrated hv .XIAAAX . Jx LXAJ/MA ] Date: n l ^ l l i 
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C e r t i f i c a t e #015-D2 
r e v . 1.2. March 1997 

INSTRUMENT MAINTENANCE/CALIBRATION CERTIFICATE 

Settt: '>5i'— Proceduret t : 015 C o n f i g u r a t i o n : Surface Contam 
Type: _X Dual S c i n t i l l a t o r (dpm un i t s ) ^\0 

'Th Mfr/Model: NE Technology Electra S/U-.of'^/ 
- •J:Jzi:__ 

Unittt: 
U n i t # : ^ I Mfr/Model: NE Technology DP6;t-

< ^ . S / N _ ^ ^ 

S/N:^7r' 
Pulse Genera tor , Ebe r l i ne MP 
E l e c t r o s t a t i c Ki loVol tmeter : 
Alpha Source : yf/ZĴ  |// 
Beta Source: <i^Y'iL 'U 

er,: -̂ < .sm/>WS 
A c t i v i t y Q^'^fO dpm 

S/N &Jf.,̂ / . Activity nM^/OO dpm 

I) MAINTEN^CE/PRECALIBRATION 
f: ^ ^ Window: ^ Cabling: —^ Mechanical/Cleanliness: 

Battery Voltage (Parameter # 0) : y,. < ^ (ref: > 4) 
Threshold: 30 (verify 25 mV with the MiniPulser) 
Count Rate Cheek @ 10 k cpm: I OK. 
HV Calib.: .̂ / (compare Parameter #3 w/ the Electrostatic) 

High Voltage Adjustment: 
Temporarily raise ULD. Using Sr-90 source, observe count rate 
in beta channel as a function o£ HV. Adjust HV to SO Vabove 
the knee of the plateau. HV = J^§0_, and INHIBIT: '-"""̂  
Now bring down the ULD so that count rate in alpha channel is 
approx. 0.1% or less of count rate in beta channel. 
Beta cpm: ^0,SiC- Alpha cpm: Sv— (e.g.,<d»/ % of beta) 
ULD (Parameter #6): ,̂ !̂ gT V (ref: 2.00 V). then INHIBIT: ,..̂ -̂  

Parameter Settings: 
As the Electra "supervisor" (i.e., the intemal switch Sl-
2 to ON), set the remaining parameters as follows: 

Parameter #1 (Alarm Level) : OFF. then INHIBIT:.^ ^ ^ 
Parameter #4 (Overload Current) : 10 \i.K, then INHIB-IT:.̂ -̂ ^ 
Parameter #5 (Deadtime) : 3 /isec. then INHIBIT:/_ 
Parameter #8 (Units) : cpm 
Parameter #A (inhibit bkgd subt) : set to ON 
Parameter #b (inhibit integrate): set to OFF 
Parameter #C (rate mode): set to Auto 
Parameter #E (pulse mode): set to dUAL 
Parameter #F (ohms): set to S66 

'^0\ 
II) PRIMARY CALIBRATION: 
Response to Alpha Std: j^rJC- cpm; ''^^^ % efficiency (alpha) 
Alpha Mode Bkgd: O cpm (ref.: < 7 cpm) 
Response to Beta Std: ;iO/S^pm; ,ofli- % efficiency (beta) 
Beta Mode Bkgd: -^^T^ cpm (ref.: < 400 cpm) 
Integrate Check: ,^y Audible Functional Check: ^ y 

Parameter #8 (Units): change from cpm to dpm 
Parameter #9 (Efficiencies): enter efficiencies from above 

Now set swicch Sl-2 back j:̂ 'OFF (user), and leave switch 
Sl-3 set to ON (hide) 

z)/.t^<. 

REMARKS: 

Calibrat ̂̂ ^ bv: j/XXq -i h^Y^J Date: iGld^l^l-
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Certificate #015-D2 
rev. 1.2. March 1997 

INSTRUMENT MAINTENANCE/CALIBRATION CERTIFICATE 

Settt: r l')~ Procedurett: 015 Configuration: Surface Contam 
Type: X Dual Scintillator (dpm units) i O^/ 
Unittt :&M' Mfr/Model: NE Technology Electra S/N: •'-^^ 
unittt:?/??? Mfr/Model; NE Technology DPS^/ S/N; H/>6C 

Pulse Generator, Eberline MP- crr~- . S/Ujrjl^ i/U^ 
Electrostatic Kiloypltmeter: -F<.i) W .S/N //'^"5 
Alpha Source: 7] W V / . S/Ni>\''Yt<̂ / . Activity !>/7/^ dpm 
Beta Source: -jJiY fO . S/S t/^ifi^i , Activity /O^H^o dpm 

I) MAINTENANCE/PRECyiLIBRATION: ^^• 
Window: -̂  Ceibling: ,x̂  Mechanical/Cleanliness:_____ 
Battery Voltage (Parameter i/i 0) : t//6? (ref: > 4) 
Threshold: (̂J •(verify 25 mV with the MiniPulser) 
Count Rate Chepk @ 10 k cpm: jOCCO ite Chepk 

u:_jy__ HV Calib.:_j/__ (coit̂ are Parameter #3 w/ the Electrostatic) 

High Voltage Adjustment: 
Temporarily raise ULD. Using Sr-90 source, observe count rate 
in beta channel as a function o£,HY. Adjust HV to 50 V̂ ..above 
the )aiee of the plateau. HV = 'JAO . and INHIBIT: ^ 
Now bring down the ULD so that count rate in alpha channel is 
approx. 0.1% or less of count rate in beta channel. 
Beta cpm: •̂ .̂ ,,̂ K- Alpha cpm: i-̂*̂  (e.g., tOl % of beta) ^^ 
ULD (Parameter #6): 9— V (ref: 2.00 V), then INHIBIT; ^ 

Parameter Settings: 
As the Electra "supervisor" (i.e., the intemal switch Sl-
2 to ON) . set the remaining parameters as f ol><5ws; 

Parameter #1 (Alarm Level); OFF, then INHIBIT:/ y^ 
Parameter #4 (Overload Current); 10 /zA. then INHIBIT:y 
Parameter #5 (Deadtime): 3 /isec, then INHIBIT: y 
Parameter #8 (Units): cpm 
Parameter #A (inhibit bkgd subt): set to ON 
Parameter #b (inhibit integrate): set to OFF 
Parameter #C (rate mode): set to Auto 
Parameter ttE (pulse mode): set to dUAL 
Parameter ttF (ohms): set to S66 

II) PRIMARY CALIBRATION: , . ^, 
Response to Alpha Std: W/^'lL cpm; j / rCg % efficiency (alpha) 
Alpha Mode Bkgd:_£]^__^cpm (ref.; < 7 cpm) 
Response to Beta Std: •Q.dtC cpm; ,3l3^ % efficiency (beta) 
Beta Mode Bkgd: ?^^ ̂ -'cpm (ref.; < 400 cpm) ^ y 
Integrate CheckT"^-^ Audible Functional Check: y 

Parameter tt8 (Units): change from cpm to dpm 
Parameter #9 (Efficiencies); enter efficiencies from above 

Now set switch Sl-2 bacJcto OFF (user), and leave switch 
Sl-3 set to ON (hide).y 

REMARKS 

Calibrated by •i Alj^/^QJ De.t^:lOl^l9J-



J-16 

Certificate #019-A2 
rev. 1.1. August 1995 

INSTRUMENT MAINTENANCE/CALIBRATION CERTIFICATE 

Settt: (JO' Procedurett: 019 Configuration: Neutron Field 
Typel _X_ 9" Hankins Sphere 10" Bonner Sphere 

Anderson-Braun Leake Other 
Unittt :i£2Zr Mfr/Model: Eberline ASP-1 Sl'&:/£7/__ 
Unittt: 77V7 Mfr/Model: Ludlum 42-31 S/N:/^i'-?y 

Pulse Generator. Eberline MP-_ 
Electrostatic KiloVoltmeter: 
Neutron Source iTJs^ 
Gamma Source Cs /S7 

-J- eg>r . S/N«2^gf 
.s/N QVJja-
.s/N 7ifrj 

I) MAINTENANCE/PRECALIBRATION: 

Batteries: ^^ Cabling: , y Mechanical/Cleanliness: 

High Voltage: /SlX) Vdc (ref.: 1600 V w/ N. Wood G-5-1 tube) 
HV Cal: -y 
Threshold: A mV (ref.: 2 mV w/ G-5-1) ; Window: Gross 
Rcinge Switch Check: ^^ Audible Function Check: -^ 
Integrate Function Check: •' 

Dial: XIOOK to XI Rate Unit: mrem/h 
Dip Switches: 

Dead Time: 10 usee Test: Run 
Min Sw: Open Hour Sw: Closed 

Cal Sw 3: Closed Cal Sw 4: Closed 
Audio: Divide by 1 

As Found Std. Current: ̂ H^ 
Gamma Insensitivity Check 

[ (̂ f 

Pre-Calibrator 

II) PRIMARY CALIBRATION: 

Source to 
Field Detector 

Range Intensity Distance 
(mrem/h) (cm) 

0.48 if initial setup) 

Date 

As As % Diff. 
Found Left Field vs 
(mrem/h) (mrem/h) As Left 

\i.S 
x/cc /iTT -JE_ 
X /o 3JL. 7sr^ 1 ^lO S.I /J-r-

As Left Std. Current: /5"c) 

REMARKS: 

.^^dMy 
Primary-Calibrator Date 
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Certificate tt015-Al 
rev. 1.1. June 1993 

INSTRUMENT MAINTENANCE/CALIBRATION CERTIFICATE 

Settt: 9/S Procedurett: CIS Configuration: Surface Contam 
Type: _X_ 61 sq cm propane flow prop. ctr. 

Unittt-.Ti^^ Mfr/Model: Eberline PAC-4G-3 S/N: 3 S*^^ 
Unittt??.o-.r<̂  Mfr/Model: Eberline AC-21 s/N; 

Pulse Generator. Eberline MP- / S/N St^o 
Electrostatic KiloVoltmeter: f^^ 11, n m -
Alpha Sources 7*2^..T^» .S/N 7S~-^^ 7̂ g/̂ . , -pf-f-y 
Beta Source -fZ. Vf .S/N / T •* " ' "-^ 

I) MAINTENANCE/PRECALIBRATION: 

Batteries: {J/C Cabling: C^4^ Mechanical/Cleanliness:. 
Probe Window: ^ ^ Feedthrough Connector: £ff/Z 

_.S/N /•StdJyf' 

a^ 

Gas Flow - Operate Flame Height: Vp- inches (ref. 
Flush Flame Height:" f^ inches (ref. 

Threshold: iX- mV (ref.: 2 mV) 
Audible Function Check: ^jQ— 

3/4") 
2") 

Alpha High Voltage:.^ (ref.: 1600 V) 

7. 7/97 
Pre-CaliBrtrtTor 

ID PRIMARY CALIBRATION: 

Range 
(cpm) 

0-500 lin 
500-5k log 
5k-50k lin 
SOk-SOOk log 

Beta Stcuidard: 

Alpha 
Standarg 

n72p 

3.e>t< 

As Found 
(cpm) 

~7-y^ 

Date 

As Left 
(cpm) 

_iA:£L 

% Diff. 
Standard vs 
As Left 

^<rgi£^ 

3 ok' 

Alpha Mode Bkgd: J-3 cpm reading 
Beta Mode Bkgd: -' ^'/O cpm reading 

1 > h^-QfJ^J REMARKS: 

-^rs^A^M 
Prim&ry-Calibrator Date, 

v A / ^ y 
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Certificate tt015-D2 
rev. 1.2. March 1997 

INSTRUMENT MAINTENANCE/CALIBRATION CERTIFICATE 

SetttH-A> Procedurett: 015 Configuration: Surface Contam 
Type: X Dual Scintillator (dpm units) , _ 
Unittt :SJ»41- Mfr/Model: NE Technology Electra S/N: ^0( 
Unittt : 0 L E Mfr/Model: NE Technology DP64^ S/N: ^ \ 

Pulse Generator. Eberline MP- .A-- , S/n-fT^ aituZ 
Electrostatic KiloVoltmeter :--F>J:) W ,̂.̂ ..̂ ' S/N /7Y7^ 
Alpha Source:MiiL_. S/H DVqfC>/ , Activity />W<^_ dpm 
Beta Source :S4-"̂  HL> , S/N Ĵ /u;̂ / .Activity iDd'^OO dpm 

I) MAINTENANCE/PRECALIBRATION: ^ ^ 
Window: y Cabling: • Mechanical/Cleanliness;ty^ 
Battery Voltage (Parameter ii 0) : W/C^ (ref: > 4) 
Threshold: jt5 (verify 25 mV with the MiniPulser) 
Count Rate Check ® 10 k cpm: (0(C 
HV Calib.: y (compare Parameter tt3 w/ the Electrostatic) 

High Voltage Adjustment: 
Temporarily raise ULD. Using Sr-90 source, observe count rate 
in beta channel as a function of HV̂ Ĵidjust HV to 50 Vabove 
the knee of the plateau. HV = |0?-S^ . and INHIBIT: >y^ 
Now bring down the ULD so that count rate in alpha channel is 
approx. 0.1% or less of count rate in beta chainnel. 
Beta cpm: ^OSC Alpha cpm: cpiX (e.g.. /C^ % of beta) ^ ^ 
ULD (Parameter tt6) : .3_ v (ref: 2.00 V). then INHIBIT: y^ 

Parameter Settings: 
As the Electra "supervisor" (i.e.. the intemal switch Sl-
2 to ON). set the remaining parameters as follpws; 

Parameter #1 (Alarm Level): OFF. then INHIBIT: y 
Parameter tt4 (Overload Current) ; 10 /xA. then INHIBIT: ^''^ 
Parameter tt5 (Deadtime): 3 ̂ sec, then INHIBIT: ^^ 
Parameter #8 (Units): cpm 
Parameter ttA (inhibit bkgd subt) : set to ON 
Parameter ttb (inhibit integrate): set to OFF 
Parameter #C (rate mode): set to Auto 
Parameter ttE (pulse mode): set to dUAL 
Parameter ttF (ohms): set to S66 

II) PRIMARY CALIBRATION: 
Response to Alpha Std: jS.SjfL. cpm; /•^^U' % efficiency (alpha) 
Alpha Mode Bkgd: > cpm (ref.: < Z-Cpm) 
Response to Beta Std: ^D.S^m; ,dnT-^ efficiency (beta) 
Beta Mode Bkgd: gQSgcpm (ref.: < 400 cpm) ^ 
Integrate Check: ^^ Audible Functional Check: y 

Parameter tt8 (Units): change from cpm to dpm 
Parameter tt9 (Efficiencies): enter efficiencies from above 

Now set switch Sl-2 back to OFF (user), and leave switch 
Sl-3 set to ON (hide). ^ 

REMARKS: 

Calibrated b v : J i ^ j . ijUCLL/J\.) Date: ]0\^l^'h 
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Certificate tt015-D2 
rev. 1.2. March 1997 

INSTRUMENT MAINTENANCE/CALIBRATION CERTIFICATE 

Settt: /"V n Procedurett: 015 Configuration: Surface Contam 
Type: _X Dual Scintillator (dpm units) '̂ Q̂••? 
Unittt :S^93 Mfr/Model: NE Technology Elec^tra S/N; oil ^ 
Unittt -JfW^ Mfr/Model; NE Technology D P 6 ^ S/N: "-jfyXT 

Pulse Generator, Eberline MP- " ^ , S/N ~rT-'^ 
Electrostatic KiloVoltmeter.: ^ ' ' S/N/?<M - . • , : ^ - . _ . , - . . . ^ 

Alpha Source:ihHJlW/ . S/N N'^LPl , A c t i v i t y /„fl15 dpm 
i:s/^/q -.-^—^.^ . . Beta Source: j^f ^U ," S/Nj>A;Ci>?/ , A c t i v i t y /CQ VOCJ dpm 

I ) HAINTEN^CE/PRECALIBRATION 

tage 
Threshold: ^ ^ (verify 25 mV with the MiniPulser) 

Window: • Cabling: ^^ MechaniCfil/Cleanliness: 
Voltage ( 
i: ^O ( 
te Cherfc 

HV Calib.: y (compare Parameter #3 w/ the Electrostatic) 

anicpi 
Battery Voltage (Parameter Vi 0): ^,2> (ref: > 4) 

; witl 
Count Rate Ch&g& @ 10 k cpm: jOr— 

High Voltage Adjustment: 
Temporarily raise ULD. Using Sr-90 source, observe count rate 
in beta channel as a function ot HV. Adjust HV to 50 y--^ove 
the >mee of the plateau. HV = _^^0_J_, and INHIBIT: '^ 
Now bring down the ULD so that count rate in alpha channel is 
approx. 0.1% or less of count rate in beta channel. 
Beta cpm: ̂ ,S"|L. Alpha cpm: "2,0 (e.g., t,\ % of beta) ̂ X 
ULD (Parameter tt6); d~~ V (ref: 2.00 V ) , then INHIBIT;-^ 

Parameter Settings: 
As the Electra "supervisor" (i.e., the intemal switch Sl-
2 to ON). set the remaining parameters as fo3Aaws: 

Parameter ttl (Alarm Level): OFF. then INHIBIT;/ ^ 
Parameter tt4 (Overload Current) : 10 /iA, th«n INHIBIT:''^^ 
Parameter ttS (Deadtime) : 3 /zsec, then INHIBIT; y"^ 
Parameter #8 (Units); cpm 
Parameter #A (inhibit bkgd subt); set to ON 
Parameter ttb (inhibit integrate): set to OFF 
Parameter #C (rate mode): set to Auto 
Parameter ttE (pulse mode); set to dUAL 
Parameter #F (ohms); set to S66 

II) PRIMARY CALIBRATION: , . ^ _ j ^ 
Response to Alpha Std: MrZ^ cpm; ,11'^^ % efficiency (alpha) 
Alpha Mode Bkgd: H cpm (ref.; < 7 cpm) ,• 
Response to Beta Std: cftSC- cpm; y^ilK % efficiency (beta) 
Beta Mode Bkgd: ^ T S T ' ^P"* (i^ef.; < 400 cpm) 'y 
Integrate Check: J/ Audible Functional Check: •/ 

Parameter ttS (Units): change from cpm to dpm 
Parameter tt9 (Efficiencies) : enter efficiencies from above 

Now set switch Sl-2 back to OFF (user), and l^ave switch 

Sl-3 set to ON (hide). 

REMARKS: fCL^ Q-Ai^/f^B(/^ Tu5G . 
Calibraced bvAPjAyJ^ 1 JSCiAy{/\l Date: ~^\]^jn7— 
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Certificate tt015-D2 
rev. 1.2, March 1997 

INSTRUMENT MAINTENANCE/CALIBRATION CERTIFICATE 

Settt: fS/ Procedurett: 015 Configuration: Surface Contam 
Type: _X_ Dual Scint i l la tor (dpm units) c/->c 
Unittt: CiS'S Mfr/Model: NE Technology Electra S/N: Y ^/ 
Unittt : ^ Z . Mfr/Model: NE Technology DP6_il S/N: J3T? 

Pulse Generator, Eberline MP- J2 S/Vl?7'/ 
Electrostatic K i l o V o l t m e t e r : ^ , S/N es--/?f^ 
Alpha Source: 4.t ,JV/ S/THgl/fC^tr Activity ^afio dpm 
Beta Source: Sr^f/y S/N /î feytf Activity 99^/^ dpm 

I) MAINTENANCE/PRECALIBRATItSN: 
Window: X Cabling: y Mechanical/Cleanliness; -'""""̂  
Battery Voltage IParameter tt 0) : ^ ^ (ref: > 4) 
Threshold: .T^^verify 25 mV with the MiniPulser) 
Count Rate Check ® 10 k cpm: ^ ^ 
HV Calib. : ,.y (compare Parameter #3 w/ the Electrostatic) 

High Voltage Adjustment: 
Temporarily raise ULD. Using Sr-90 source, observe count rate 
in beta channel as a function of HV. Adjust HV to 50 V above 
the knee of the plateau. HV = /£y<r , and INHIBIT; 
Now bring down the ULD so that count rate in alpha channel is 
approx. 0.1% or less of count rate in beta channel. 
Beta cpm: ^ . Ifc: Alpha cpm: ^ (e.g.. yj_\ of beta) 
ULD (Parameter tt6): „P. / V (ref; 2.00 V ) . then INHIBIT: 

Parameter Settings: 
As the Electra "supervisor" (i.e., the intemal switch Sl-
2 to ON), set the remaining parameters as follows: 

Parameter ttl (Alarm Level) : OFF. then INHIBIT: .y^ 
Parameter tt4 (Overload Current) : 10 /xA, then INHIBIT: . ^ 
Parameter ttS (Deadtime): 3 /xsec. then INHIBIT: -/' 
Parameter #8 (Units): cpm 
Parameter #A (inhibit bkgd subt): set to ON 
Parameter #b (inhibit integrate); set to OFF 
Parameter ttC (rate mode); set to Auto 
Parameter #E (pulse mode): set to dUAL 
Parameter #F (ohms): set to S66 

II) PRIMARY CALIBRATION: 
Response to Alpha Std: IX'^k cpm; '2\^ % efficiency (alpha) 
Alpha Mode Bkgd: / cpm (ref.: < 7 cpm) 
Response to Beta Std: oy/i<r cpm; . Jjll % efficiency (beta) 
Beta Mode Bkgd; J r ? cpm (ref.; < 400 cpm) 
Integrate Check: .^ Audible Functional Check; ---

Parameter tt8 (Units) : change from cpm to dpm 
Parameter tt9 (Efficiencies): enter efficiencies from above 

Now set switch Sl-2 back to OFF (user), and leave switch 
Sl-3 sec to ON (hide: 

lack to 

REMARKS; ^ j 

Calibrated b y : , ; : ; ; ; ^ Date: //0^'^-f'? 
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Certificate #015-D2 
rev. 1.2, March 1997 

'••lUW 

INSTRUMENT MAINTENANCE/CALIBRATION CERTIFICATE 

Settt: 1^ Procedurett; 015 Configuration: Surface Contam 
Type: _X Dual Scintillator (dpm units) 
Unittt:S55£ Mfr/Model: NE Technology Electra S/N: 
Unittt :T7JU?' Mfr/Model; NE Technology DP62_ S/N: 

Pulse Generator, Eberline MP- i/~~~ S/N-/-rb' iJiuiZ 
Electrostatic KiloVoltmeter ;-pg,h ̂  , S/N / P V T ^ 
Alpha Source:fyA/S'-ll , S/nh\}HW . Activity h'-^liO' dpm 
Beta Source: SX/yO , S/N feoCg/V . Activity / Q ^ V W dpm 

I) MAINTENJ^CE/PREC:ALIBRATION 
r: / window: X Cabling: / Mechanicgl/Cleanliness:_ 

Battery Voltage (Parameter # 0 ) : t/^ (ref; > 4) 
Threshold: Ĵ S (verify 25 mV with the MiniPulser) 
Count Rate Cheek @ 10 k cpm; iCf-ite Ch^. 

> • = / 
HV Calib.:_j/__ (compare Parameter #3 w/ the Electrostatic) 

High Voltage Adjustment: 
Temporarily raise ULD. Using Sr-90 source, observe count rate 
in beta channel as a function of HV. Adjust HV to 50 V^SSOOVG 
the knee of the plateau. HV = J ^ v / _ . and INHIBIT: y 
Now bring down the ULD so that count rate in alpha channel is 
approx. 0.1,% or less of count rate in beta channel. 
Beta cpm: yjJL. Alpha cpm: •33 (e.g., tl % of beta) 
ULD " "" ^ - - - - - - -• -(Parameter #6); J2— v (ref: 2.00 V ) , then INHIBIT; f̂.̂ "̂̂  

Pareuaeter Settings: 
As the Electra "supervisor" (i.e., the intemal switch Sl-
2 to ON), set the remaining parameters as foilers; 

Parameter ttl (Alarm Level); OFF, then INHIBIT: -^ 
Parameter tt4 (Overload C^irrent) ; 10 jxA, thfen INHIBIT; y 
Parameter tt5 (Deadtime); 3 /zsec. then INHIBIT; • 
Parameter tt8 (Units); cpm 
Parameter ttA (inhibit bkgd subt): set to ON 
Parameter ttb (inhibit integrate); set to OFF 
Parameter ttC (rate mode); set to Auto 
Parameter #E (pulse mode); set to dUAL 
Parameter ttF (ohms); set to S66 

II) PRIMARY CALIBRATION: ^ .̂ -/y. 
Response to Alpha Std: /?̂ .-?h-- cpm; jC^Vi % efficiency (alpha) 
Alpha Mode Bkgd: S" cpm (ref.; < 7 cpm) 
Response to Beta Std: ̂ 3>:L cpm; x.?(^p~-% efficiency (beta) 
Beta Mode Bkgd: 3-hhy cpm (ref.; < 400 cpm) y 
Integrate Checkl jy Audible Functional Check; y 

Parameter #8 (Units); change from cpm to dpm 
Parameter #9 (Efficiencies): enter efficiencies from above 

Now set switch Sl-2 back/to OFF (user). and leave switch 
Sl-3 set to ON (hide). "' 

REMARKS; , . . ^ 

Calibrated bv:Ji/t^^i;j Jj'XZLiy)) Uate: ,^[U9•?-



J-22 

Certificate tt015-D2 
rev. 1.2, March 1997 

INSTRUMENT MAINTENANCE/CALIBRATION CERTIFICATE 

Settt: t(Ĉ  Procedurett: 015 Configuration: Surface Contam 
Type: _X_ Dual Scintillator (dpm xmits) ^rnp-
Unittt :'7̂ ST̂ , Mfr/Model: NE Technology Electra S/N: OC-^T" 
Unittt:to'̂ 7s Mfr/Model: NE Technology DPS^r 

Eberline MP- <^^ ^ 
pVpltmeter: j ^ 2 Z 3 

S/N: 
S / N : ^ ^ : 

Pulse Generator. 
Electrostatic Ki 

S / N ? ^ 
. . S / N 

Alpha Source:/(^<^(a^/ | , S/NJU'V/^/ .' A c t i v i t y i^^V/Q" dpm 
/m5 

Beta Source: C^^Cfp , Sin t>/->(oi> ( . Activity lO^jJOO dpm 

I) MAINTENAJjeE/PRECALIBRAJidN: 
Window: y^ Cabling: ^ Mechanical/Cleanliness:_ 
Battery Voltage (Parameter # 0) : V/ (jP (ref: > 4) 
Threshold: 30 (verify 25 mV>;ith the MiniPulser) 
Count Rate Chi 
HV Calib.: 

e4 
Cheek ® 10 k cpm:JV£__ 
ty (compare Parameter tt3 w/ the Electrostatic) 

High Voltage Adjustment: 
Temporarily raise ULD. Using Sr-90 source, observe count rate 
in beta channel as a function of, HY.. Adjust HV to 50 V,-€*ove 
the knee of the plateau. HV °Mt and INHIBIT: 
Now bring down the ULD so that count rate in alpha channel 
approx. 0.1% or less of count rate in beta channel. 
Beta cpm: j/„Ptl- Alpha cpm: 3 (e.g.. rOI % of beta) 
ULD (Parameter tt6): i^M V (ref: 2.00 V). then INHIBIT: y 

Parameter Settings: 
As the Electra "supervisor" 
2 to ON) 

Parameter ttl 
Parameter 
Parameter 
Parameter 
Parameter 
Parameter 
Parameter 
Parameter 
Parameter 

(i.e.. the intemal switch Sl-

#4 
ttS 
tt8 
ttA 
ttb 
ttC 
ttE 
ttF 

s e t t h e r e m a i n i n g p a r a m e t e r s a s f o l l p w s : 
(Alarm L e v e l ) : OFF. t h e n INHIBIT: y ^ y 
( O v e r l o a d C^i r ren t ) : 10 /iA. t h e n I N H I B I T : t / 
(Dead t ime) : 3 / i s e c . t h e n INHIBIT: , X 
( U n i t s ) : cpm 
(inhibit bkgd subt): set to ON 
(inhibit integrate): set to OFF 
(rate mode): set to Auto 
(pulse mode): set to dUAL 
(ohms): set to S66 

II) PRIMARY CALIBRATION; , 
Response to Alpha Std: idSf— cpm; 
Alpha Mode Bkgd: Q cpm (ref 

wfr, efficiency (alpha) 
Response to Beta St;: 
Beta Mode Bkgd: ^ t 
Integrate Check7~~2 

cpm ( 

_cpm 
cpm; 

(ref. 

< 7 Cpm) 
, SID % efficiency (beta) 
400 cpm) 

Audible Functional Check: 

Parameter #8 (Units): change from cpm to dpm 
Parameter tt9 (Efficiencies): enter efficiencies from above 

Now sec switch Sl-2 back/to OFF (user), and leave switch 
Sl-3 sec to ON (hide)./_ 

REMARKS: 

T\ calibrated by: ^ ^ l j I XA'A^A.) Date ~SM^ 



J-23 

Certificate #017-A1 
rev. 1.0, August 1993 

INSTROMBHT UAZNTSNAHCB/CALIBRATIOH CERTIFICATE 

Settt:_Tl_f_ Procedurett; 017 Configuration; Ion Field 
Type: _X_ Ionization Chamber 

»:9^V 
s: _X_ ] 

Unittt:57^S'Mfr/Model: Eberline RO-20 S/N; 3 / ^ 

Gamma Source C S | 3 T " , S/N TCMZ? 

I) MAINTEHAHCS/PRECALZBRATIOH: rAHCS/^EC 

Mechanical: y y Cleanliness: 
Detector Window: '^y Meter Zero; Batteries: .Supply >̂  ; chamber Bias 

ibrator ̂  Date 

II) PRIMARY CALIBRATION (Linear Scales): 

•••••Mid-Field***** **Low-Field*** **High-Field** 
Range Field As As Field Response Field Response 

Found Left 

(0 to 5 ^ , ^ ^ ^^^ - ^^^_ 

xioo ^ ^ -Ja^Q- -JSfi n po ^ E ^ ^ 

(0 to 5 R/h) .- , ^ ,^ fxrr^ 

XlO 5>y,(. "??:^ ' ^ o r ~?75 "yzr ?c./ 2^ 
Off-Scale Response?:_j^/_ (field should be about 100 R/h) 

Integrate Mode - N/A 

Conditions: Pressure ?-M T mm Hg ; Temperature CfC) O 

REMARKS: 

(iPring^-Calibraioor Date 
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Certificate tt015-D2 
rev. 1.2. March 1997 

INSTRUMENT MAINTENANCE/CALIBRATION CERTIFICATE 

Settt:I On I Procedurett: 015 Configuration: Surface Contam 
Type: _X Dual Scintillator (dpm units) 
Unittt :?tW^ Mfr/Model: NE Technology Electra S/N: ^ f 
Unittt :$yOO Mfr/Model: NE Technology DPe^i S/N: s^S 

Pulse Generator. Eberline MP- a~-- . 
Electrostatic KiloVoltmeter: €^i) V 
Alpha Source :W^aM( . S/NtNPW 
Beta Source: sE-V^O , S/N 

S/N^i^ 
.S/N/iVV3 

Activity ('̂-̂'̂ Ô dpm 
Activity ;Oî ^ _dpm 

I) MAINTENAJJCE/PRECALIBRATION: 
Window: .^/^ Cabl ing: . y / Mechan ica l /C lean l iness :_ 
Ba t t e ry Voltj^ge (Parameter ^ 0) : y.-^ ( ref : > 4) 

m Threshold: ĵĈ  (verify 25 mV with the MiniPulser) 
® 10 k cpm: lO\c^ Count Rate Chej 

HV Calib. 
:hepk-̂  

(compare Parameter tt3 w/ the Electrostatic) 

High Voltage Adjustment: 
Temporarily raise ULD. Using Sr-90 source, observe coiint rate 
in beta channel as a function of HV. Adjust HV to 50 V,.above 
the knee of the plateau. HV = XOO . and INHIBIT: .y 
Now bring down the ULD so that count rate in alpha channel is 
approx. 0.1% or less of count rate in beta channel. 
Beta cpm: 3ii,a>^ Alpha cpm: ^ O (e.g. ,il, I % of beta) ^ 
ULD (Parameter tt6) ; ^^.O V (ref; 2.00 V), then INHIBIT: ...--̂  

Parameter Settings: 
As the Electra "supervisor" (i.e.. the intemal switch Sl-
2 to ON). set the remaining parameters as follows: 

Parameter ttl (Alarm Level): OFF. then INHIBIT: ̂  ^ 
Parameter tt4 (Overload Current) : 10 /zA, then INHIBIT: "̂ "̂̂  
Parameter #5 (Deadtime) : 3 /isec. then INHIBIT: •^^ 
Parameter #8 (Units): cpm 
Parameter #A (inhibit bkgd subt); set to ON 
Parameter ttb (inhibit integrate): set to OFF 
Parameter ttC (rate mode): set to Auto 
Parameter ttE (pulse mode); set to dUAL 
Parameter ttF (ohms): set to S66 

II) PRIMARY CALIBRATIONu ... . ^Q 
Response to Alpha Std: l>HK^ cpm; , W O l % efficiency (alpha) 
Alpha Mode Bkgd: t-/ ,cpm (ref.: < 7 cpm) 
Response to Beta Std: ĵ .g?ill.cpm; ,y\H % efficiency (beta) 
Beta Mode Bkgd; Vg^^^cpm (ref.: < 400 cpm) ^ ^ 
Integrate Check: ,y Audible Functional Check: -y 

Parameter tt8 (Units): change from cpm to dpm 
Parameter #9 (Efficiencies): enCer efficiencies from above 

Now sec swicch Sl-2 back^tro OFF (user) , and leave swicch 
Sl-3 sec Co ON (hide). 

REMARKS; 

Calibraced by :,WwU jiA/Af^ Dace : l/lG/9^ 
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Certificate #015-D2 
rev. 1.2. March 1997 

INSTRUMENT MAINTENANCE/CALIBRATION CERTIFICATE 

Settt:IP^g^ Procedure*: 015 Configuration: Surface Contam 
Type: _X_ Dual Scintillator (dpm units) ot-A 
Unittt :i;!ii£?- Mfr/Model: NE Technology Elec,tra S/N;-^^^ 
Unittt :Zwf- Mfr/Model; NE Technology DPSjf S/N; 6?t>/~ 

Pulse Generator, Eberline MP- x~~ _, S/N r'^^ y,,//J 
Electrostatic KiloVoltmeter:-eb-^ Q , S/N /»V^V 
Alpha Source; MJ^I . S/N^'oyCcl , Activity 6^^V/^" dpm 
Beta Source:_^v32ZT S/HJjofj^if Activity iQdiUOO dpm 
I) MAINTENANCE/PRECALIBRA^fai: ^^^ 
Window: t/ Cabling: iX̂ ^̂  Mechanical/Cleanliness; """"̂  
Battery Voltage (Parameter it 0) : S(>^ (ref: > 4) 
Threshold: J5_.(verify 25 mV with the MiniPulser) 
Count Rate Ch^ek @ 10 k cpm: \0^ 
HV Calib.: .y (compare Parameter #3 w/ the Electrostatic) 

High Voltage Adjustment: 
Temporarily raise ULD. Using Sr-90 source, observe count rate 
in beta channel as a function of. HVj_ Adjust HV to 50 V,-ai)ove 
the knee of the plateau. HV = Y 3 S , and INHIBIT; ^^ 
Now bring down the ULD so that count rate in alpha channel is 
approx. 0.1% or less of count rate in beta channel. 
Beta cpm: ?0,HtL Alpha,cpm: cSH (e.g., <./ % of beta) ^ ^ 
ULD (Parameter #6): ^.cjS V (ref; 2.00 V), then INHIBIT: -̂ "̂̂  

Parameter Settings: 
As the Electra "supervisor" (i.e., the internal switch Sl-
2 to ON) . set the remaining parameters as follows: 

Parameter #1 (Alarm Level) : OFF. then INHIBIT:.;/. 
Parameter #4 (Overload Current); 10 /iA, thfen INHIBIT: -y 
Parameter #5 (Deadtime) : 3 /isec, then INHIBIT: .y'^ 
Parameter tt8 (Units): cpm 
Parameter #A (inhibit bkgd subt): set to ON 
Parameter #b (inhibit integrate); set to OFF 
Parameter #C (rate mode): set to Auto 
Parameter ttE (pulse mode): set to dUAL 
Parameter #F (ohms): set to S66 

II) PRIMARY CALIBRATION: 
Response to Alpha Std: / j . ^ cpm; f ^ l l % efficiency (alpha) 
Alpha Mode Bkgd: C? cP"" .(ref.; < 7 cpm) 
Response to Beta Std; "jOJ^'fi cpm; ,?0\ % efficiency (beta) 
Beta Mode Bkgd; 5|?- .^cpm (ref.: < 400 cpm) ^y^ 
Integrate C h e c k T T Z Z T Audible Functional Check: -^ 

Parameter #8 (Units): change from cpm to dpm 
Parameter #9 (Efficiencies): enter efficiencies from above 

Now set switch Sl-2 back J6ro OFF (user), and leave switch 
Sl-3 set to ON (hide). y 

REMARKS 

Calibrated hw:\}AAAJ 1 T^UM) Date: llR//'j^ 
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Certificate tt015-D2 
rev. 1.2, March 1997 

INSTRUMENT MAINTENANCE/CALIBRATION CERTIFICATE 

Settt : /^yy Procedurett : 015 Configuration: Surface Contam 
Type: _X_ Dual Scintillator (dpm units) 
Unittt: 5987 Mfr/Model: NE Technology Electra S/N: SZ9 
Unittt :^£Z Mfr/Model: NE Technology DP64_ S/N:6i?7 

Pulse Generator. Eberline MP- 3. S/'s77y 
Electrostatic KiloVoltmeter: /S^X^ ,S/ni3^7f/CP 
Alpha Source: /Z-.^/ , S/N.^^<gr^ . Activity < i ^ ^ ^ dpm 
Beta Source: 'iY^,7 , S/N/̂ '̂/̂  ?i6 . Activity ^y^^O^ dpm 

I) MAINTENANCE/PRECALIBRATION: / 
Window: y Cabling: / Mechanical/Cleanliness:_/__ 
Battery Voltage (Parameter ^ 0) : ^ ^ (ref: > 4) 
Threshold: ^{jj/'-^^^^^y 25 mV with the MiniPulser) 
Count Rate Check @ 10 k cpm: -.y 
HV Calib.: y (compare Parameter tt3 w/ the Electrostatic) 

High Voltage Adjustment: 
Temporarily raise ULD. Using Sr-90 source, observe count rate 
in beta channel as a function of HV. Adjust HV to 50 V above 
the knee of the plateau. HV = %ZS^ . and INHIBIT: ,^ 
Now bring down the ULD so that count rate in alpha channel is 
approx. 0.1% or less of count rate in beta channel. 
Beta cpm: ^Y, 5 K Alpha cpm: / 7 (e.g.. <̂ ./ % of beta) 
ULD (Parameter tt6): ̂  V (ref: 2.00 V). then INHIBIT: 

Parameter Settings: 
As the Electra "supervisor" (i.e., the intemal switch Sl-
2 to ON), set the remaining parameters as follows: 

Parameter #1 (Alarm Level): OFF, then INHIBIT: •^ 
Parameter tt4 (Overload Current); 10 /lA. then INHIBIT: ^ 
Parameter #5 (Deadtime): 3 /isec, then INHIBIT: • ' 
Parameter #8 (Units): cpm 
Parameter ttA (inhibit bkgd subt): set to ON 
Parameter ttb (inhibit integrate); set to OFF 
Parameter ttC (rate mode); set to Auto 
Parameter ttE (pulse mode): set to dUAL 
Parameter #F (ohms): set to S66 

II) PRIMARY CALIBRATION: 
Response to Alpha Std: //-^ Kcym.; ./P7 % efficiency (alpha) 
Alpha Mode Bkgd: ^ cpm (ref.: < 7 cpm) 
Response to Beta Std: S.B'. ?/< cpm; .o??y % efficiency (beta) 
Beta Mode Bkgd: STT cpm (ref.: < 400 cpm) 
Integrate Check: y Audible Functional Check: ^^ 

Parameter tt8 (Units): change from cpm to dpm 
Parameter tt9 (Efficiencies): enter efficiencies from above 

Now sec switch Sl-2 back to OFF (user), and leave switch 
Sl-3 sec CO ON (hide) . [^^^ 

REMARKS: 

Calibraced by: -^^-yc^'^^.^y^ Date: /T)l>^- ?/ 
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Certificate #015-D2 
rev. 1.2. March 1997 

INSTRUMENT MAINTEHANCE/CALIBRATION CERTIFICATE 

Settt:/0Ŝ ' Procedurett: 015 Configuration: Surface Contam 
Type: _X Dual Scintillator (dpm imits) T̂ir? 
Unittt :SH5? Mfr/Model: NE Technology Electra S/N:>r7 
Unittt :fjfrî  Mfr/Model: NE Technology DP6^ S/N: ̂ ^? ~ 

Pulse Generator. Eberline MP- <^ , S/N -?-T3 
Electrostatic KiloVoltmeter: ̂ P '^ . S/N_/£r 
Alpha Source :4;MA^IiL_. S/N P'^'ijJl , Activity fe3?f<? " dpm 
Beta Source: s/̂ Y ̂ O < S/Nji,ofâ / , Activity iOT^^co dpm 

I) MAINTENANCE/PRECALIBRATION: 
Window: vX̂  Cabling: , / Mechanical/Cleanliness ;^^___ 
Battery Voltage (ParameCer tt 0) : V.t-/ (ref: > 4) 
Threshold: iO (verify 25 mV with the MiniPulser) 
Count Rate Che/zk ® 10 k cpm; lOJL^ 
HV Calib.: y (compare Parameter #3 w/ the Electrostatic) 

High Voltage Adjustment: 
Temporarily raise ULD. Using Sr-90 source, observe count rate 
in beta channel as a function of HV. Adjust HV to 50 V above 
the knee of the plateau. HV = . and INHIBIT: 
Now bring down the ULD so that count rate in alpha channel is 
approx. 1.1% or less of count rate in beta channel. 
Beta cpm^ 1\J?^ Alpha cpm: ̂ P — (e.g.. ^0/ % of beta) pha cpm: 

,/- V ( tJLD (Parameter #6); ,/— V (ref; 2.00 V). then INHIBIT:^ 

Parameter Settings: 
As the Electra "supervisor" (i.e., the intemal switch Sl-
2 to ON). set the remaining parameters as follows: 

Parameter ttl (Alarm Level); OFF. then INHIBIT: y 
Parameter #4 (Overload Current) : 10 /lA, thfen INHIBIT:.^ 
Parameter ttS (Deadtime); 3 /xsec, then INHIBIT;y 
Parameter tt8 (Units); cpm 
Parameter ttA (inhibit bkgd subt): set to ON 
Parameter ttb (inhibit integrate); set to OFF 
Parameter #C (rate mode); set to Auto 
Parameter ttE (pulse mode): set to dUAL 
Parameter ttF (ohms): set to S66 

II) PRIMARY CALIBRATION: ^ 
Response to Alpha Std: \Onf- cpm; ,I^O % efficiency (alpha) 
Alpha Mode Bkgd: / cyt^ (ref.; < 7_cpm) 
Response to Beta Std: '•jA.^X- cpm; ,6>^'-' % efficiency (beta) 
Beta Mode Bkgd: ^S^, cpm (ref.; < 400 cpm) 
Integrate Check"TT/ Audible Functional Check: . ^ 

Parameter #8 (Units): change from cpm to dpm 
Parameter #9 (Efficiencies); enter efficiencies from above 

Now set switch Sl-2 baclc^o OFF (user) . and leave switch 
Sl-3 set to ON (hide).y 

REMARKS: _ 

Calibraced bv :^y . ^ t> j i l/Cj'jyCnJ Date: iol(^199-

file:///Onf
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C e r t i f i c a t e #015 -D2 
r e v . 1 .2 , M a r c h 1997 

INSTRUMENT MAINTENANCE/CALIBRATION CERTIFICATE 

S e t t t : / C 3 3 — P r o c e d u r e t t : 015 C o n f i g u r a t i o n : S u r f a c e Contam 
Type: _X D u a l S c i n t i l l a t o r (dpm u n i t s ) , 
U n i c t t : 5 S g ^ M f r / M o d e l : NE T e c h n o l o g y E l e c t r a S /N: S C ^ _ 
U n i t t t : W < ^ M f r / M o d e l : NE T e c h n o l o g y DP6Xr S/N: (jQS^ 

Pulse Generator. Eberline MP- A- , S/N 7'^'^ ^r/o/z 
E l e c t r o s t a t i c K i l o V o l t m e t e r : € S ^ M , S / N / > V V - ^ 
Alpha S o u r c e : W ^ l , S/upy^^f/ • A c t i v i t y (a:i>1/0~ dpm 
Beta S o u r c e : 9LWW , S/N b/OQ6l . A c t i v i t y lOMOO d"pm 

I) MAINTENANCE/PRECALIBRATION; ^ , ^ 
W i n d o w : _ i / _ C a b l i n g : y M e c h a n i c a l / C l e a n l i n e s s : -"'^ 
B a t t e r y V o l t a g e ( P a r a m e t e r # 0) : ^,{/> ( r e f : > 4) 
T h r e s h o l d : ,^b ^j(-verify 25 mV w j ^ h Che M i n i P u l s e r ) 
CounC R a t e Che<rk ® 10 k cpm ' • ^ 

HV Calib.: ,y (compare Parameter tt3 w/ the Electrostatic) 

High Voltage Adjustment: 
Temporarily raise ULD. Using Sr-90 source, observe count rate 
in beta channel as a function of HV. Adjust HV to 50 V̂ îibove 
the knee of the plateau. HV = <ySlj . and INHIBIT: y^ 
Now bring down the ULD so that count rate in alpha channel is 
approx. 0.1% or less of count rate in beta channel. 
Beta cpm: »C?/j, )C. Alpha cpm: cy I (e.g., ,Ol-H of beta) ^ 
ULD (Parameter tt6) : ?~^ V (ref: 2.00 V), then INHIBIT: ^y^ 

Parameter Settings: 
As the Electra "supervisor" (i.e., the intemal switch Sl-
2 to ON) , set the remaining parameters as folJ,<5ws: 

Parameter ttl (Alarm Level): OFF. then INHIBIT:^ / 
Parameter tt4 (Overload Current) : 10 /lA. then INH^IT: y 
Parameter #5 (Deadtime) : 3 /isec, then INHIBIT: y 
Parameter tt8 (Units): cpm 
Parameter ttA (inhibit bkgd subt) ; set to ON 
Parameter ttb (inhibit integrate) : set to OFF ' 
Parameter ttC (rate mode): set to Auto 
Parameter ttE (pulse mode) ; set to dUAL 
Parameter ttF (ohms): set to S66 

II) PRIMARY CALIBRATION: 
Response to Alpha Std: i^S'f- cpm; j^}l % efficiency (alpha) 
Alpha Mode Bkgd: ?• cpm (ref.: < 7 cpm) • 
Response to Beta Std_: yO-ditJ. cpm; ,fiMY % efficiency (beta) 
Beta Mode Bkgd: ^^S"^ cpm (ref.: < 400 cpm) 
Integrate Check: y Audible Functional Check: ^^^"^ 

Parameter tt8 (Units): change from cpm to dpm 
Parameter tt9 (Efficiencies): epter efficiencies from above 

Now set switch Sl-2 back̂ r̂b OFF (user), and leave switch 
Sl-3 set to ON (hide).y 

REMARKS: 

Calibrated by: U y U - U j ybCO^A) DaCe: ^1 Mf^l-

0 (^ ^ 
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Certificate #029-Cl 
rev. 1.0, Dec. 1993 

INSTRUMENT MAINTENANCE/CALIBRATION CERTIFICATE 

Settt:1172. Procedurett: 029 Configuration: uR Field 
Type: _X_ Energy Compensated GM 

Unittt: (rf^ Mfr/Model; Eberline ASP-1 S/N: jyej 
Unittt; lrYT<r- Mfr/Model; TGM H378S/BHC S/N; 

Pulse Generator, Eberline MP-
Electrostatic KiloVoltmeter;_[| 
Gamma Source C/f7 

/ S/N jy-r* 
.S/N 

,S/N?a.^ 

I) MAINTENANCE/PRECALIBRATION: 

Batteries; y Cabling: Mechanical/Cleanliness: 

High Voltage: ̂ IT* Vdc (ref.; 450 V) 
HV Cal; _ _ y^ 

-j^'mV (ref^: 30 mV); Window: Gross 
Audible Function Check: 

Threshold 
Range Switch Check 
Integrate Function Check: 

Dial: XIM to XlO Rate Unit: uR/h 
Dip Switches: /^y. 

Dead Time: J00 usee Test; Run 
Min Sw: Open Hour Sw: Closed 

Cal Sw 3; Closed Cal Sw 4; Open 
Audio: Divide by 1 

As Found Std. CXirrent: 0.55 

Pre-Calibrator 

II) PRIMARY CALIBRATION: 

Date 

Range 
F i e l d 

I n t e n s i t y 
(uR/h) 

S o u r c e t o 
D e t e c t o r 
D i s t a n c e 

(cm) 

As 
Found 
(uR/h) 

As 
L e f t 

(uR/h) 

% D i f f . 
F i e l d v s 
As L e f t 

JK 
m 

idFk 
IM 

<r 
<6) 

5rao 
i/«is-

.2rc>*^i/ 
/sx> V itm 
/ C O ' y P O 
/<rLVJ> 

. « . . s 
K.U <«.6 
S ' 3 - S-^-

n\)^rP-U>»^ 

As Left Std. Current: l̂ fe» .' 
As Left Dead Time; /-̂ gk usee 

REMARKS: 

alibratc^t Date 
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Certificate tt015-D2 
rev. 1.2. March 1997 

INSTRUMENT MAINTENANCE/CALIBRATION CERTIFICATE 

Settt: \~Vl I Procedurett: 015 Configuration: Surface Contam 
Type: _X Dual Scintillator (dpm units) j_Qif 
Unittt :/JWC)3 Mfr/Model: NE Technology Electra S/N:_£ti?£_ 
Unittt :^W? Mfr/Model: NE Technology DP6.^ S/N: /fy^l 

Pulse Generator. Eberline MP- <̂ ~- . S/N TT-> iZ.UUX 
Electrostatic KiloVoltmeter.: -̂ =S/) '•f , S/N lyi^y 
Alpha Source: frM.IW/ , S/uP^'^dl . Activity G^'Vp' dpm 
Beta Source :_$C232lT S/N J)^J(Al , Activity /nMQO dpm 

I) MAINTEN^CE/PRECALIBRAJION: 

Parame 
verify 

:hejrfc . .̂  
HV Calib.: y (compare Parameter tt3 w/ the Electrostatic) 

Window: y Cabling: y Mechanical/Cleanliness: 
tt 0) : • 
mV w i t 

Count R a t e Ch§jrfc @ 10 k cpm; /0{— 

an.ica 
Battery Voltage (Parameter # 0): ^yy (ref: > 4) 
Threshold: ^O (verify 25 mV^^^th the MiniPulser) 

High Voltage Adjustment: 
Temporarily raise ULD. Using Sr-90 source, observe count rate 
in beta channel as a function of HV, Adjust HV to 50 V,-«bove 
the knee of the plateau. HV = Xi^ . and INHIBIT;_u/_ 
Now bring down the ULD so that count rate in alpha channel is 
approx. 0.l%^or less of count rate in beta channel. 
Beta cpm: 33>" ̂  Alpha cpm: ^OA (e.g.. ,(* % of beta) ^ 
ULD (Parameter tt6) : of.O V (ref: 2.00 V). then INHIBIT: y 

Parameter Settings: 
As the Electra "supervisor" (i.e.. the intemal switch Sl-
2 to ON). set the remaining parameters as follows: 

Parameter ttl (Alarm Level): OFF, then INHIBIT:X y 
Parameter tt4 (Overload Current) : 10 /lA, then INHIBIT: y^ 
Parameter #5 (Deadtime) : 3 /isec, then INHIBIT: y 
Parameter #8 (Units): cpm 
Parameter #A (inhibit bkgd subt); set to ON 
Parameter ttb (inhibit integrate); set to OFF 
Parameter ttC (rate mode); set to Auto 
Parameter ttE (pulse mode); set to dUAL 
Parameter ttF (ohms); set to S66 

II) PRIMARY CALIBRATION^ -.̂  
Response to Alpha Std: M/i^K. cpm; » JlL? % efficiency (alpha) 
Alpha Mode Bkgd: 0 cpm.(ref.; < 7 cpm) 
Response to Beta Std: ??3Sb^cpm; ,331 % efficiency (beta) 
Beta Mode Bkgd: ^OC?^ cpm (ref.: < 400 cpm) , 
Integrate Check: y Audible Functional Oieck-.^y 

Parameter tt8 (Units): change from cpm to dpm 
Parameter tt9 (Efficiencies): enter efficiencies from above 

Now sec switch Sl-2 back^^ OFF (user) , and leave switch 
Sl-3 set to ON (hide).y 

REMARKS: 

Calibrated hy•.\AAjd JJLXZUJ/^] Dace: ^IIMT (LxA^LxyAv) 



J-31 

C e r t i f i c a t e tt0l5-Al 
rev. 1 .1 , June 1993 

, S / N / « 6 - f i > 

INSTRUMENT MAINTENANCE/CALIBRATION CERTIFICATE 

Settt: /^,f^ Procedure)*: 015 Configuration: Surface Contam 
Type: _X_ 61 sq cm propane flow prop. ctr. 

Unittt:%;gy Mfr/Model: Eberline PAC-4G-3 S/N; V353 
Unittt;j^£^Mfr/Model: Eberline AC-21 S/N: • • 

Pulse Generator, Eberline MP- / S/N ^ o 
Electrostatic KJJ.oVoltmeter; jp. ...„_.. ,„,„ 
Alpha Sources ?^.,^» .S/N Tg^gj;;"??^,,, ,^.o-, y^f>^ 
Beta Source -T^f^ .s/N /y^^ -* '^^i *^^^ 

I) HAIHTKHANCE/PRECALIBRATIOK: 

Batteri-es: -'-̂  Cabling: Mechanical/Cleanliness: y ^ 
Probe Window: ,^!£l'Feedthrough Connector: ^ ^ 

Gas Flow - Operate Flame Height; '/^ inches (ref.: 3/4") 
Flush Flame Height;"~/t. inches (ref.: 2") 

Threshold; S- mV (ref.: 2 mV) 
Audible Function Check; <î fe_ 
Alpha High Voltage:yzr^/-^ Vdc (ref.: 1600 V) 

Pre - CaHferaEor 

II) PRIMARY CALIBRATION: 

Date 
• y / 0^ 

Range 
^ (cpm) 

1 0-500 lin 
.yf \ 500-5k log 
BL-\ 5k-S0k lin 

"S SOk-SOOk log 

NjBeta Standard: 

Alpha 
Standard 
(dpm/2) 

3C7 
V^k" 

a ^ ^ 
tssx 

3&l^t^>) 

As Found 
(cpm) 

Alpha Mode Bkgd; g - 3 cpm reading 
^ t a Mode Bkgd; ri TT cpm reading 

As Left 
(c^m) 

3e>k-

% Diff . 
Standard vs 

As Left 

'j&U-

O TS^ 
Primary -rCal ibrator Date 

^/^-Ay 
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C e r t i f i c a t e tt018-Al 
r e v . 1 . 0 , J u n e 1 9 9 3 

INSTRUMENT MAINTENANCE/CALIBRATION CKSTIFICATB 

S e t t t : ^i^ P r o c e d u r e t t : 0 1 8 C o n f i g u r a t i o n : S c i n t i l l a t o r 
T y p e : _X_ 2 mm N a l 

Unit t t> /3 '^*^ M f r / M o d e l : E b e r l i n e PRM-5-3 S / N : _ a £ / f -
U n i t t t : 7 » 7 ? M f r / M o d e l ; E b e r l i n e PO-a S / N ; 

P u l s e G e n e r a t o r . E b e r l i n e MP- / S /N ^ 0 < i 
E l e c t r o s t a t i c K i l o V o l t m e t e r : ^ g.^y.^.o-^ fvri ,S/lt /£~3 yj 
S o u r c e ( s ) : P u - 2 3 9 . S / N 7 5 5 2 . A c t i v i t y 4 1 5 0 0 0 0 dpm 

A m - 2 4 1 , S / N 7 5 5 1 , A c t i v i t y 6 0 2 8 0 0 0 dpm 
U - 2 3 5 , S / N 2 2 B 6 1 0 2 , A c t i v i t y 1 . 0 6 g f o i l 

I ) MAIirrEHANCB/PRECALIBRATIOH: 

B a t t e r i e s : /^(r C a b l i n g : C(^^ M e c h a n i c a l / C l e a n l i n e s s ; cs/tj. 

T h r e s h o l d : yc> mV ( f i x e d a t 5 t o 1 0 mV) 
Window: A?..-i" mV =. A 5 " % J j - e f . : 25% o f T h r e s h o l d mV) 
A u d i b l e F u n c t i o n C h e c k : 

/i' J9r 
D a t e 

II) PRIMARY CALIBRATION: 

Range 
(cpm) 
XT 5" 
F '' 
p-cr 

•—eys:.. 

P u l s e r 
R a t e 
(cpm) 

-vt--
.¥Z> /<f 
*/eoic 

As 
F o u n d 
(cpm) 

^/-^ 
-v,*/--
3S&lf 

A s 
L e f t 
(cpm) 
.f/A-IS 

iter 
Mni^ 
s.iCe^-' 

% D i f f . 
l ? u l s e r v s 

A s L e f t 

HV- 1 
HV- 2 
HV- 3 

P u - 2 3 9 
A m - 2 4 1 

U - 2 3 5 

With PHA in, adjust HV to maximize detector response to 
isotope of interest: 

Response Efficiency 
Mode Isotope As Found As Left (If Applicable) 

(cpm) (cpm) (%) 

'^f<' _L£><: N/A 
_3C£_K Scoir N/A 
3'.5-V ?J-Ar N/A 

Mode of Operation: HV- 1 , Groaa 
Ambient Bkgd in chosen Oper. Mode:^££_cpm (ref.: > 300 cpm) 

VOAXKS.: y . ~ / i ^ - o , . ^ . 

O^^js^e^ / g A / ^ 7 
P E i t h a r y - C a l i b r a t o r D a t e ' 
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Settt: y< . 
Type: _X 

C e r t i f i c a t e »018-A1 
r e v . 1 . 0 . J u n e 1993 

INSTRUMENT MAINTEHANCK/CALIBRATIOH CERTIFICATE 

C o n f i g u r a t i o n : S c i n t i l l a t o r Proceduret t : 018 
~2 mm Nal 

Unittt : y 5 7 H Mfr /Mode l : E b e r l i n e PRM-5-3 S /N: 
Unittt;77r!<r^ Mfr /Mode l : E b e r l i n e PG-2 S/N:] 

P u l s e G e n e r a t o r . E b e r l i n e MP- / S/N ^ d 
E l e c t r o s t a t i c K i l o V o l t m e t e r : -
S o u r c e ( s ) : P u - 2 3 9 , S / N 7552 

Am-241 , S / N 7SS1 
U-23S ,S/N 22B6102 

^"SC'O 

A k'^u.^ r^ , S/N/.f 3 7 i 
.Activity 4150000 dpm 
.Activity 6028000 dpm 
.Activity 1.06 g foil 

I) MAIMTENANCE/PRSCALIBRATIOH: 

Batteries: ^'£' Cabling: £-J^ ^ 
:--/-

Mechemical/Cleanliness: . ^ 

Threshold: ' 
Window; /7, < mV 
Audible Function Check: 

Pre-Cal it 

II) PRIMARY CALIBRATION: 

mV (fixed at 5 to 10 mV) 
3^d % (ref.: 25% of Threshold mV) 

y/yr 
Date 

Range 
(cpm) 

Pulser 
Rate 
(cpm) 

As 
Found 
(cpm) 
•h/1^ 

-^-3-
^ 

•^h-. •i/,Sk 

As 
Left 
(cpm) 

% Diff. 
Pulser vs 
As Left 

^»^ 37 
*tk 

*fpt>ii. m< S/fOk 

With PHA in. adjust HV to maximize detector response to 
isotope of interest: 

Response Efficiency 
Mode Isotope As Found As Left (If Applicable) 

(cpm) (cpm) (%) 

HV- 1 
HV- 2 
HV- 3 

Pu-239 
Am-241 
U-235 

/Ok-

/'Ok 
//?M N/A 

N/A 
N/A 

Mode Of Operation: WLz. X , Groaa nuue ot ijperacion: nv- A > uroaa 
Ambient Bkgd in chosen Oper. Mode;^j£Tcpm (ref.: > 300 cpm)̂ 6.ti -t. fl'A r~ '' ' tL^r^vi. 
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C e r t i f i c a t e tt018-Al 
r e v . 1 . 0 . J u n e 1 9 9 3 

INSTRUMENT MAINTENANCE/CALIBRATION CERTIFICATE 

S e t t t : Co 7 P r o c e d u r e t t : 018 C o n f i g u r a t i o n : S c i n t i l l a t o r 
T y p e : _X_ 2 mm N a l 

Un i t t t : i i : ^ M f r / M o d e l : E b e r l i n e PRM-5-3 Sf&:<£222. 
Uni t t t : %gC? M f r / M o d e l ; E b e r l i n e P 6 - 2 S /N: 

P u l s e G e n e r a t o r , E b e r l i n e MP- / S/N t5^f~" 
E l e c t r o s t a t i c K i l o V o l t m e t e r : ^:9y S^ , S /N cry^/PJip-
S o u r c e ( s ) : P u - 2 3 9 . S / N 7552 . A c t i v i t y 4 1 5 0 0 0 0 dpm 

Am-241 , S / N 7551 . A c t i v i t y 6028000 dpm 
U-23S , S / N 22B6102 . A c t i v i t y 1 .06 g f o i l 

I ) MAINTENANCE/PRECALIBRATION: 

B a t t e r i e s : _ / _ C a b l i n g : y ^ M e c h a n i c a l / C l e a n l i n e s s ; ^ ^ 

T h r e s h o l d : ^ mV (fished a t 5 t o 10 mV) T h r e s h o l d : •' mV (f iJ^ed a t 5 t o 10 mV) 
Window: A? mV = y ^ % . t r e f . : 25% of T h r e s h o l d mV) 
A u d i b l e F u n c t i o n C h e c k : - ^ T ^ ^ 

P r e - C a l i b r a t o r D a t e 

I I ) PRIMARY CALIBRATION: 

P u l s e r As As % D i f f . 
Range R a t e Found L e f t P u l s e r v s 
(cpm) (cpm) (cpm) (cpm) As L e f t 

yao ^ e v^ 5<g7 ^Ji 
'St ^if </A: </M ^:i 

-jg/̂  -ify vcTK ^/< ns: 
-ŷ 'g'/fc y ^ ^^/< 'X'cx 'Qy: 

With PHA i n . a d j u s t HV t o m a x i m i z e d e t e c t o r r e s p o n s e t o 
i s o t o p e of i n t e r e s t : 

R e s p o n s e E f f i c i e n c y 
Mode I s o t o p e As Found As L e f t ( I f A p p l i c a b l e ) 

(cpm) (cpm) (%) 

• ^ X - /Tt t- N/A 
y!n7Ar- AvV N/A 
/ a ^ ^ / ^ ^ N/A 

Mode of O p e r a t i o n : HV- 1 . Groaa 
Ambien t Bkgd i n c h o s e n O p e r . Mode ; /M. cpm ( r e f . ; > 3 0 0 cpm) 

REMARKS; 

P r i m a r y - C a l i b r a t o r D a t e 

HV- 1 
HV- 2 
HV- 3 

P u - 2 3 9 
Am-241 

U - 2 3 5 
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Certificate »018-A1 
rev. 1.0. June 1993 

INSTRUMENT MAINTENANCE/CALIBRATION CERTIFICATE 

Settt: y^g Procedurett: 018 Configuration: Scintillator 
Type: _X_ 2 mm Nal 

Unittt;£^2^Mfr/Model: Eberline PRM-5-3 S/N; A^//' 
Unittt; c^//r:2 Mfr/Model; Eberline PG-2 S/N; 

Pulse Generator. Eberline MP- / S/N Ao<^ 
Electrostatic KiloVoltmeter; >q g^v..^ — ^ .S/H yS-3 7'•/ 
Source(s): Pu-239 ,S/N 7552 .Activity 4150000 dpm 

Am-241 .S/N 7551 .Activity 6028000 dpm 
U-235 .S/N 22B6102 .Activity 1.06 g foil 

I) MAINTENANCE/PRECALIBRATION: 

Batteries; /gV^ Ceibling; .JT. Mechanical/Clecmliness; -^ 

Threshold: / / mV (fixed at 5 to 10 mV) 
Window; /S.y mV . SLS~ % (ref.; 25% of Threshold mV) 
Audible Function Chec)s^—'^Z' 

? / » 7 
Pre-Caljiircftor Date • 

II) PRIMARY CALIBRATION: 

Pulser As As % Diff. 
Range Rate Found Left Pulser vs 
(cpm) (cpm) (cpm) (cpm) As Left 

rr — ^ - ^ ^^ &^—^sii:^ 
yP.A- &£>o< •ragV'-t -vV-gfe 

With PHA in. adjust HV to maximize detector response to 
isotope of interest: 

Response Efficiency 
Mode Isotope As Found As Left (If Applicable) 

(cpm) (cpm) (%) 

fSv- 1 Pu-239 3-3./^ /^^ N/A 
r/ J HV- 2 Am-241 •̂?.";> A. '7'j«iax̂  N/A 
^^\JIV- 3 U-23S v̂rgiAr- J-,al< N/A 

Mode of Operation: HV- 1 . Groaa , 
Ambient Bkgd in chosen Oper. Mode;j2fl£icpm (ref.; > 300 cpm) 

REMARKS :^X ,f̂ 7̂ î ' Jt:n>^:f^J-^ ^ c-JJl-. f M-j^^-*^ Oii^ . 

Prinydry-Calibi'ator Date 
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C e r t i f i c a t e tt018-Al 
r e v . 1 .0 , J u n e 1993 

INSTRUMENT MAINTEHANCB/CALIBRATIOM CERTIFICATE 

Set t t : /*? P r o c e d u r e t t : 018 C o n f i g u r a t i o n : S c i n t i l l a t o r 
Type: _X_ 2 mm Nal 

Uni t t t ; • ^ •v /2 Mfr /Model : E b e r l i n e PRM-5-3 S/N: Jin^A" 
Unittt yTy^T Mfr /Model : E b e r l i n e PO-2 S/N: ' 

P u l s e G e n e r a t o r . E b e r l i n e MP- / S/N ^O*^ 
E l e c t r o s t a t i c K i l o V o l t m e t e r : ^ g^.y.^^.A m-,^ . S / N / . f 3 7 / 
S o u r c e ( s ) : P u - 2 3 9 ,S/N 7552 . A c t i v i t y 4150000 dpm 

Am-241 .S/N 7551 . A c t i v i t y 6028000 dpm 
U-23S ,S/N 22B6102 . A c t i v i t y 1.06 g f o i l 

I ) MAINTENANCE/FRECALIBRATIOH: 

B a t t e r i e s : _ _ 2 _ C a b l i n g : <X^ M e c h a n i c a l / C l e e u i l i n e s s : ^SePz. 

Threshold;...̂  > mV (fixed at 5 to 10 mV) 
y<:y window: m̂V = S..S~ % (ref.: 25% of Threshold mV) 
X^ Audible Function Check:. 

Pre-Calibr̂ ê eor̂  Date 

I I ) PRIMARY CALIBRATION: 

P u l s e r As As % D i f f . 
Range R a t e Found L e f t P u l s e r v s 
(cpm) (cpm) (cpm) (cpm) As L e f t 
/g'g v ^ g <^c> -v^>a 

w i t h PHA i n , a d j u s t HV t o m a x i m i z e d e t e c t o r r e s p o n s e t o 
i s o t o p e of i n t e r e s t : 

R e s p o n s e E f f i c i e n c y 
Mode I s o t o p e As Found As L e f t ( I f A p p l i c a b l e ) 

(cpm) (cpm) (%) 

MJc- N/A 
J - y e t^ N/A 

t>gteC N/A 

HV- 1 
HV- 2 
HV- 3 

P u - 2 3 9 
A m - 2 4 1 

U - 2 3 S 

JD-K 

Mode of O p e r a t i o n : HV- 1 . Groaa 
Ambient Bkgd i n chosen O p e r . Mode: . ^ g r ^ p m ( r e f . : > 300 cpm) 

P r i m a r ^ C a l i D r a t o r Da te 
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Certificate tt018-Al 
rev. 1.0. June 1993 

INSTRUMENT MAINTENANCE/CALIBRATION CERTIFICATE 

Settt: yo9 Procedurett: 018 Configuration: Scintillator 
Type: _X_ 2 mm Nal 

Unittt:5^.5'Mfr/Model: Eberline PRM-S-3 S/N: 9 ^ 7 
Unittt:^Z^ Mfr/Model: Eberline PG-2 s/N: 

Pulse Generator, Eberline MP- / S/N ^0& 
Electrostatic KiloVoltmeter: ^ e - ^ , ^ ^ .S/-&ySy^7"( 
Source(S); Pu-239 ,S/N 7552 .Activity 4150000 dpm ̂  

Am-241 ,S/N 7551 .Activity 6028000 dpm 
U-235 .S/N 22B6102 .Activity 1.06 g foil 

I) MAINTENANCE/PRECALIBRATION: 

Batteries: J.— Cabling: ^/j^ Mechanical/Cleanliness:^^ 

Threshold: // mV (fixed at 5 to 10 mV) 
Window: /'?,-?mV = ^ 5 ~ % (ref.: 25% of Threshold mV) 
Audible Function Check: p^Jr 

Pre-Ca<LibeiSt6r Dat 

II) PRIMARY CALIBRATION: 

Pulser As As % Diff. 
Range Rate Found Left Pulser vs 
(cpm) (cpm) (cpm) (cpm) As Left 

p ."r ^ec-K •/0£>t^ */C'0^ 

With PHA i n . a d j u s t HV t o m a x i m i z e d e t e c t o r r e s p o n s e t o 
i s o t o p e of i n t e r e s t : 

R e s p o n s e E f f i c i e n c y 
Mode I s o t o p e As Found As L e f t ( I f App l i ce ib l e ) 

(cpm) (cpm) (%) 

../HV- 1 P u - 2 3 9 /^H _ A g j ^ K N/A 
HV- 2 Am-241 Ag-g (c £1 7S U. N/A 
— - 3 U-235 sr-kir^ >r.-V-t^ N/A 

Mode of O p e r a t i o n : gV:: 1 , Groaa (i^ jC^ 
Ambient Bkgd i n chosen O p e r . Mode: ,Sl<fet5itKiref. : > 300 cpm) 

REMARKS: J^- ^X^:^tS<-l. ^ ^.It^Jj^^tX- k^y&'P^A. 

<ty^.J^ ?/V^/ 
P r i n ^ r y - C a l i b r a t o r Date ' 
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Certificate tt018-Al 
rev. 1.0, June 1993 

INSTRUMENT MAINTENANCE/CAL I BRAT I ON CKRTIFICATE 

Settt: ^7^ Procedurett: 018 Configuration: Scintillator 
Type: _X_ 2 mm Nal 

u n i t t t : > y ^ / ; ? Mfr /Model : E b e r l i n e PRM-5-3 S/N: AfP'A 
Uni t t t : 7.ft»iy Mfr /Model : E b e r l i n e PG-2 S/N; i 

P u l s e G e n e r a t o r . E b e r l i n e MP- / S/N Aa^ 
E l e c t r o s t a t i c K i l o V o l t m e t e r : .<q g ^ . / , - o ^ .^.^ .S /N / ST 3 y j 
S o u r c e ( s ) : Pu-239 .S/N 7SS2 . A c t i v i t y 4150000 dpm 

Am-241 .S/N 7551 . A c t i v i t y 6028000 dpm 
U-235 .S/N 22B6102 . A c t i v i t y 1.06 g f o i l 

I) MAINTENANCE/PRECALIBRATION: 

B a t t e r i e s : J^ C a b l i n g : d2^ M e c h a n i c a l / C l e a n l i n e s s : IL. 

T h r e s h o l d : ^ g mV ( f i x e d a t 5 t o 10 mV) 
Window: •'.•f-mV = S^i> % ( r e f . : 25% of T h r e s h o l d mV) 
A u d i b l e F u n c t i o n Chegkj. ^2?^^ 

7/91 

D a t e 

I I ) PRIMARY CALIBRATION: 

P u l s e r As As % D i f f . 
Reuige R a t e Found Le f t P u l s e r v s 
(cpm) (cpm) (cpm) (cpm) As L e f t 

-F-3. 4Lfc:i %:^U<-

With PHA in. adjust HV to maximize detector response to 
isotope of interest: 

Response Efficiency 
Mode Isotope As Found As Left (If Applicable) 

(cpm) (cpm) (%) 

HV- 1 
HV- 2 
HV- 3 

P u - 2 3 9 
A m - 2 4 1 

U - 2 3 S 

.'.2.fe-
•5)7-57c-

-TCK 

'SlK N/A 
Xy.'TK N/A 

.^:£^ N/A 

Mode of Operation: HV- 1 . SSQAA / 
Ambient Bkgd in chosen Oper. Mode: .,?..'2<£pm (ref.: > 300 cpm)(̂ F<fc<r -i.̂  

REMARKS: .^-. J-'-o 7/^3^-^i-o XZ- .^^'i.'t^Afd^ yi>ry3k. .'Ze^.r>r^.tnyi.-n\ 

Primary-calibrator Date 



J-39 

Certificate tt030-A2. 
rev. 1.1, July 1994 

Page 1 

INSTRUMENT MAINTENANCE/CALIBRATION CERTIFICATE 

Settt :/^rT^ Procedurett: 030 Configuration: Area Monitor 
Type: Multiplying Ion Chamber in Gamma Field Type: Multiplying Ion Chamber in Gamma Field —o->ac-x , 
Unittt •.^HM Mfr/Model; NucResCorp. IP-100(V3) S/tl:4-f_2J^0Al 
Readout & Control Unit: NucResCorp ADM-610A(V7) S/N; 

Electrostatic KiloVoltmeter: 
Gamma Source: C^j^f— 

,, S/N. 

Other: 
I) MAINTENANCE/PRECALIBRATION: 
Mechanical: y^ Cleanliness: . y 
Note: If full precalibration is required, use 2nd page. 

II) PRIMARY CALIBRATION: 

Depress MODE and SET of ADM-610 while powering ON. SET 
low range calibration MODE. Enter and SET the calibration 
field intensity (ref.: 100 mR/h). 
Known Field Intensity (mR/h): 

Start Calibration MODE. When DONE, enter new scale factor. 
HV Change? (R4) ; turns-CW or CCW? 

Note : " scale factor too high " requires CW, whereas 
" scale factor too low " requires CCW. 

Old Scale Factor: New Scale Factor: 
Turn ADM-610 OFF, and then ON again. Confirm calibration 
field reading on ADM; mR/h (ref.; within +/-10%) . 

Calibration Check: 

Field (mR/h) 
^dOV ico lT^~o% (ref. 

(ref. 
20 mR/h) 
10 mR/h) 

lOOKO 1 

(R/h) 
_ (ref.: 0 
_ (ref.; 2 

(ref.: 

5 R/h) 
R/h) 

10 R/h) 

ADM Reading (mR/h) 
\Q,t (ref.; +/-15 % of field) 
i(),>- fref.; +/-1S % of field) 

ADM.Reading (R/h) 
(ref.: +/-1S % of field) 
(ref.; +/-15 % of field) 
(ref.; +/-15 % of field) 3 

REMARKS: 

Calibrated by:_ .̂  Date: -7-^^-7? 
Re-Calib"r>tion Due Date: 
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Certificate tt015-D2 
rev. 1.2. March 1997 

INSTRUMENT MAINTENANCE/CALIBRATION CERTIFICATE 

Settt: \0^i Procedurett: 015 Configuration: Surface Contam 
Type: _X Dual Scintillator (dpm units) 
Unittt :StJ^ Mfr/Model: NE Technology Electra S/N: 
Unittt :/'̂ /̂ >— Mfr/Model: NE Technology DP6_21 S/N; Ci>(/>^ 

Pulse Generator, Eberline MP- >^-< , S/N -?'r^ *^J__^ 
Electrostatic KiloVoltmeter: i^7) n , S/N-^"^ " 
Alpha Source: J W W ' . S/NJ)vg?^ . Activity/^^7^'^ dpm 
Beta Source: '^PYHU , S/N_^^J^5J3" Activity jD^L/OO dpm 

I) MAINTENANCE/PRECALIBRArfoN: ^ 
Window: / Cabling: / Mechanical/Cleanliness: -^ 
Baccery Volcaae (ParameCer ^ 0) : "-//̂  (ref: > 4) 
Threshold: (xS (verify 25 mV wich the MiniPulser) 
Count Rate Ch^)c/@ 10 k cpm: lO^ 
HV Calib. :jQjSj/^(compare Parameter tt3 w/ the Electrostatic) 

High Voltage Adjustment: 
Temporarily raise ULD. Using Sr-90 source, observe count rate 
in beta channel as a function of HV.. Adjust HV to 50 V,.above 
the knee of the plateau. HV = fOOO , and INHIBIT; ^-^ 
Now bring down the ULD so that count rate in alpha channel is 
approx. 0.1% or less of count rate in beta channel. 
Beta cpm: c^'^^QO Alpha cpm: 30 (e.g.. , / % of beta) y 
ULD (Parameter #6): ;̂ ,P V (ref: 2.00 V). then INHIBIT:/_ 

Parameter Settings: 
As the Electra "supervisor" (i.e., the internal switch Sl-
2 to ON). set the remaining parameters as follpws: 

Parameter #1 (Alarm Level); OFF. then INHIBIT: y y 
Parameter #4 (Overload (^irrent) : 10 /lA. then INHIg-IT: y 
Parameter #5 (Deadtime) : 3 /isec. then INHIBIT: y 
Parameter #8 (Units): cpm 
Parameter ttA (inhibit bkgd subt); set to ON 
Parameter ttb (inhibit integrate); set to OFF 
Parameter ttC (rate mode): set to Auto 
Parameter ttE (pulse mode): set to dUAL 
Parameter ttF (ohms): set to S66 

II) PRIMARY CALIBRATION: . , -^ 
Response to Alpha Std: \^Ji>~- cpm; ,<^\J0 % efficiency (alpha) 
Alpha Mode Bkgd: CD cpm (ref.: < 7 cpm) 
Response to Beta Std: pff.'t^cpm; ,^'-\\ % efficiency (beta) 
Beta Mode Bkgd: oi^y cpm (ref.: < 40(1 cpm) ^y 
Integrate Check: ./ Audible Functional Check: 

Parameter tt8 (Units): change from cpm to dpm 
Parameter tt9 (Efficiencies): enter efficiencies from above 

Now set swicch Sl-2 back^b OFF (user), and leave swicch 
Sl-3 sec CO ON (hide) 

REMARKS: _ 

Calibraced by:JXXXtl -UXLiMA) Dace: 7-l/Sf'^T-
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C e r t i f i c a t e #016-A4 
r e v . 0 . 0 , March 1994 

INSTRUMENT HAIMTENANCS/CALIBRATIOH CERTIFICATE 

S e t t t ; / ^ ^ < P rocedure t t ; 016 C o n f i g u r a t i o n ; GM F i e l d 
Type; _X_ Energy Compensated 

Unittt ; , ^ ^ Mfr /Model : Ludlum 3 S/H:M77j 
U n i t t t ; g ^ 5 ' Mfr /Model : Eber l ine HP-270 S/N: 

Pulse G e n e r a t o r , E b e r l i n e MP-_ 
E l e c t r o s t a t i c K i l o V o l t m e t e r : 
Gamma Source_ Cs/i7 

/ S/N . f X — 
-<££2.^£1- ,S/N er-/7/(f 

,s/s~^c^^^ 
I) MAINTENANCE/PRECALIBRATION: 

Batteries: 
Meter Zero yyzsaxi. 

TZ_y_ Clea 

ling: 
Cleanliness: 

High Voltage: f^'0 Vdc 
Audible Function Check 

4echa: 

JT 
Mec: nical/Handle; 

Threshold; ./^ mV (fixed @ approx. 30 to 50 mV) 
"̂̂  ( r e ^ 900 V) 

Date Pre-Calibr; 

II) PRIMARY CALIBRATION (Linear Scales) : 

•••••Mid-Field**** 
Range Field As As 

Found Left 

(0 to 2 mR/h) 

xO.l /OJ 

XlO -'ft-
xlOO 

A. 
i 3n: 

Off-Scale Response^ 

REMARKS: 

J. 

I 

**Low-Field*** **High-Field** 
Field Response Field Response 

5^ ja 

.If 

(field should be aODOut 400 mR/h) 

Primary-CSlibrator 
/-//'f7 
Date 
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C e r t i f i c a t e tt015-D2 
r e v . 1 . 2 . M a r c h 1997 

INSTRUMENT MAINTENANCE/CALIBRATION CERTIFICATE 

Se t t t : L? S ^ P r o c e d u r e t t : 015 C o n f i g u r a t i o n : S u r f a c e Contam 
Type : _X_ D u a l S c i n t i l l a t o r (dpm u n i t s ) 
Unit t t :.S^t?7 M f r / M o d e l : NE T e c h n o l o g y E l e c t r a S / N : cT/C 
Unit t t : C 4 n 7 M f r / M o d e l : NE T e c h n o l o g y DP6_^ S / N : S^y 

P u l s e G e n e r a t o r , E b e r l i n e MP- ^ S / N ? ? / 
E l e c t r o s t a t i c K i l o V o l t m e t e r : Ps'ti'y- ,S/tier-zlfftp 
Alpha S o u r c e : Ay^H\ , S/^tX/lleC , A c t i v i t y Cofl^T) dpm 
B e t a S o u r c e : S r / f P , S/NO^/iff, A c t i v i t y 9'j(,>r>f) dpm 

I) MAINTENANCE/PRECALIBRATION: 
Window:^^_i^ Cabling: y Mechanical/Cleanliness: j . ^ 
Battery Voltage (Parameter ^ 0) ; V.-? (ref: > 4) 
Threshold: ,/ (verify 25 mV wlEh the MiniPulser) 
Count Rate Check ® 10 k cpm: »/ 
HV Calib.: y (compare Parameter #3 w/ the Electrostatic) 

High Voltage Adjustment: 
Temporarily raise tJLD. Using Sr-90 source, observe count rate 
in beta channel as a function of HV. Adjust HV to 50 V above 
the knee of the plateau. HV = /OOO , and INHIBIT; y 
Now bring down the ULD so that count rate in alpha channel is 
approx. 0.1% or less of count rate in beta chainnel. 
Beta cpm: J'/T. *?/<" Alpha cpm; ^ (e.g.. t'l % of beta) ^ 
ULD (Parameter #6); ^ V (ref: 2.00 V). then INHIBIT: ...•-' 

Pareuneter Settings: 
As the Electra "supervisor" (i.e.. the internal switch Sl-
2 to ON) , set the remaining parameters as follows-: 

Parameter ttl (Alarm Level) : OFF, then INHIBIT: y " ^ 
Parameter tt4 (Overload Current) : 10 /lA, then INHIBITi^^"^ 
Parameter tt5 (Deadtime) : 3 /isec, then INHIBIT: y ^ 
Parameter tt8 (Units): cpm 
Parameter ttA (inhibit bkgd subt): set to ON 
Parameter ttb (inhibit integrate) : set to OFF 
Parameter #C (rate mode); set to Auto 
Parameter #E (pulse mode): set to dUAL 
Parameter #F (ohms): set to S66 

II) PRIMARY CALIBRATION: 
Response to Alpha Std: /̂ ...r/̂ cpm; .fJOS" % efficiency (alpha) 
Alpha Mode Bkgd: JT cpm (ref.: < 7 ,cpm) 
Response to Beta Std: Ĵ /.̂ fc-cpm; -If^ % efficiency (beta) 
Beta Mode Bkgd: 3S0 cpm (ref.: < 400 cpm) 
Integrate Check: ,^ Audible Functional Check: . .^ 

Parameter tt8 (Units): change from cpm to dpm 
Parameter tt9 (Efficiencies): enter efficiencies from above 

Now set switch Sl-2 back yn OFF (user), and leave swicch 
Sl-3 sec Co ON (hide). y 

REMARKS; 

Calibraced by: CJZ^^I^^yyy-y^t^"^' DaCe: //-/j'—'^y^ 
' f ' ^ ^ ^ ^ " ^ ^ •/• ' — 
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C e r t i f i c a t e tt015-D2 
r e v . 1 . 2 . March 1997 

INSTRUMENT MAINTENANCE/CALIBRATION CERTIFICATE 

Sst^•.\lM)o~~ Proceduret t : 015 C o n f i g u r a t i o n : S u r f a c e Contam 
Type: _X_ Dual S c i n t i l l a t o r (dpm u n i t s ) Q. . 
Unittt : j 2 i ^ Mfr /Mode l : NE T e c h n o l o g y E l e c t r a S /N: 7 ^ ( _ 
Unittt : 5 5 3 Mfr /Mode l : HE T e c h n o l o g y D P 6 ^ S/N: ^ ^ V " 

Pu l se G e n e r a t o r , E b e r l i n e MP- d— S/N T T ' S ^ y, ^ .^ 
E l e c t r o s t a t i c Ki loVoltmeter;- f=^f) W S / N / T W T / 
Alpha S o u r c e : AM^Mf , S / N / ) V 7 W . A c t i v i t y (abliO doS 
Beta Source 

e : M | ^ ^ _ , S/N PVlUl '. A c t i v i t y ( ^ S 7 / 0 * dpS" 
: S^VWO . S/NJ^J25L7 A c t i v i t y /OAVW dpm 

I) IMAINTEN^NCE/PRECALIBRAJJION: 
window: / ^ C a b l i n g : y M e c h a n i c a l / C l e a n l i n e s s : 
B a t t e r y V o l t a g e (Parameter H 0) -. '^M ( r e f : > 4) 
Thresho ld: fC ( v e r i f y 25 mV wiph t h e M i n i P u l s e r ) 
Count Rate Ch^k @ 10 k cpm:_/C^ 
HV Calib.: y (compare Parameter #3 w/ the Electrostatic) 
High Voltage Adjustment: 
Temporarily raise ULD. Using Sr-90 source, observe count rate 
in beta channel as a function of HV, Adjust HV to 50 V̂ eibove 
the knee of the plateau. HV = irSS , and INHIBIT: — 
Now bring down the ULD so that count rate in alpha channel is 
approx. 0.1% or less of count rate in beta channel. 
Beta cpm: -̂(.*-j/d- Alpha cpm: •? O (e.g., ,0? % of beta) 
ULD (Parameter #6): (^,V V (ref: 2.00 V), then INHIBIT:J 

Parameter Settings: 
As the Electra "supervisor" (i.e.. the intemal switch Sl-
2 to ON) . set the remaining parameters as f ollWs: 

Parameter #1 (Alarm Level) : OFF. then INHIBIT: •^ y 
Parameter #4 (Overload Current) : 10 /lA. then INHIB-IT; y 
Parameter #5 (Deadtime) : 3 /isec, then INHIBIT;>.-^ 
Parameter ttS (Units): cpm 
Parameter ttA (inhibit bkgd subt): set to ON 
Parameter ttb (inhibit integrate): set to OFF 
Parameter **C (rate mode) ; set to Auto 
Parameter ttE (pulse mode); set to dUAL 
Parameter ttF (ohms); set to S66 

II) PRIMARY CALIBRATION: , 
Response to Alpha Std;_JS3^cpm; / (i>Ot % efficiency (alpha) 
Alpha Mode Bkgd: 5 ^ cpm (ref.; < 7 cpm) 
Response to Beta Std: A[.^lC cpm; ,^0^ % efficiency (beta) 
Beta Mode Bkgd; b'^,)-^ cpm (ref.; < 400 cpm) ^ y 
Integrate CheckT" y Audible Functional Check; y^ 

Parameter tt8 (Units): change from cpm to dpm 
Parameter tt9 (Efficiencies): enter efficiencies from above 

Now set switch Sl-2 back >o OFF (user), and leave switch 
Sl-3 set to ON (hide) 

REMARKS: 

Calibrated by:. 

es ) : erjt 
ack t o 0 

h/AAA^ i/^'jJA} Date: f / a^ /9 J I 
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Certificate tt015-D2 
rev. 1.2. March 1997 

INSTRUMENT MAINTENANCE/CALIBRATION CERTIFICATE 

Settt: /AQV Procedurett: 015 Configuration: Surface Contam 
Type: _X_ Dual Scintillator (dpm units) 
Unittt: .fiiS Mfr/Model: NE Technology Electra S/N: ̂ <^7' 
Unittt :?^r Mfr/Model: NE Technology D P 6 ^ S/N: ?7^ 

Pulse Generator. Eberline MP- / S/N.jyr" 
Electrostatic KiloVoltmeter; esQP , S/N_^^v^j> 
Alpha Source: Ay.X'M , S/N/a/ffef , Activity iff^tio dpm 
Beta Source: ^'/fO , S/t^X^Cf^^^ , Activity 9y£^T7 dpm 

I) MAINTENANCE/PRECALIBRATION: 
Window: ^ Cabling: y ^ Mechanic.aj:7^1eanliness : y 
Battery Voltagg-^arameter lii 0) -.^yf/lV (ref: > 4) 
Threshold: /^ (verify 25 mV wi*h the MiniPulser) 

\:y__ 
HV Calib. : '•'^ (compare Parameter #3 w/ the Electrostatic) 

Count Rate Checjc @ 10 k cpm leci. 

High Voltage Adjustment: 
Temporarily raise ULD. Using Sr-90 source, observe count rate 
in beta channel as a function of HV. Adjust HV to 50 V above 
the knee of the plateau. HV = y^ys^ . and INHIBIT: .-^^ 
Now bring down the ULD so that count rate in alpha channel is 
approx. 0.1% or less of count rate in beta channel. 
Beta cpm: XS'k!' Alpha cpm: •^ (e.g.. ^ V _ % of beta) 
ULD (Parameter #6): J^ V (ref; 2.00 V ) . then I N H I B I T : y 

Parameter Settings: 
As the Electra "supervisor" (i.e., the intemal switch Sl-
2 to ON), set the remaining parameters as follows: 

Parameter ttl (Alarm Level): OFF. then INHIBIT:_ 
Parameter #4 (Overload Current) : 10 /lA. then Tt 
Parameter #5 (Deadtime): 3 /isec, then INHIBIT; 
Parameter tt8 (Units): cpm 
Parameter ttA (inhibit bkgd subt): set to ON 
Parameter ttb (inhibit integrate): set to OFF 
Parameter ttC (rate mode): set to Auto 
Parameter ttE (pulse mode); set to dUAL 
Parameter #F (ohms): set to S66 

II) PRIMARY CALIBRATION: 
Response to Alpha Std: /USlCoym; .^C<r % efficiency (alpha) 
Alpha Mode Bkgd: / cpm (ref.: < 7 cpm) 
Response to Beta Std; .̂̂/fcCT cpm; .al9G % efficiency (beta) 
Beta Mode Bkgd:__f£/_cpm (ref.: < 400 cpm) 
Integrate Check: ,-—Audible Functional Check:_ 

Parameter #8 (Units): change from cpm to dpm 
Parameter #9 (Efficiencies).: enter efficiencies from above 

Now set swicch Sl-2 back to OFF (user), and leave switch 
Sl-3 set Co ON (hide) ._^ 

REMARKS; V i - . < ^ 

Calibraced hy-.^-^'^^K^}^ Dace: (^'-/^"f? 
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Certificate #015-D2 
rev. 1.2. March 1997 

INSTRUMENT MAINTENAHCE/CALIBRATIOH CERTIFICATE 

Settt i - i2^.£" 'P^ocsduret t : 015 C o n f i g u r a t i o n : Surface Contam 
Type: _X_ Dual S c i n t i l l a t o r (dpm u n i t s ) 
Unittt:,rS(fV Mfr/Model: NE Technology Electra S/N: ?'7.f 
Unittt:/̂ ^̂ fc<V» Mfr/Model; NE Technology X)P6/£ S/N; f^^ 

Pulse G e n e r a t o r , E b e r l i n e MP- / * S/N jf{— 
E l e c t r o s t a t i c K i l o V o l t m e t e r : ^ , S/tJ/rr-ZZSifP-
Alpha Source : > ^ ^ V / . S/Vl/fy^^.r , A c t i v i t y ^ufiet dpm 
Beta Source : s>y»i? . S/N /!<. g jy . A c t i v i t y 7Yaoo dpm 

I) MAINTENANCE/PRECALIBRATION: 
window: y Cabling: ,y-' Mechanical/Cleanliness; i^ 
Battery Voltage (Parameter ^ 0 ) : y ^ — (ref: > 4) 
Threshold: ^^%c^ (verify 25 mV with the MiniPulser) 
Count Rate Check @ 10 k cpm: /tPi<: 
HV Calib.: y (compare Parameter #3 w/ the Electrostatic) 

High Voltage Adjustment: 
Temporarily raise ULD. Using Sr-90 source, observe count rate 
in beta channel as a function of HV. Adjust HV to 50 V a b o v e 
the knee of the plateau. HV = 'p'/yr) . and INHIBIT; --^ 
Now bring down the ULD so that count rate in alpha channel is 
approx. 0.1% or less of count rate in beta channel. 
Beta cpm: ^&-S~K Alpha cpm; ^ (e.g.. y./h of beta) 
ULD (Parameter # 6 ) : ^ V (ref: 2.00 V ) , then INHIBIT: y ^ 

Parameter Settings: 
As the Electra "supervisor" (i.e., the intemal switch Sl-
2 to ON) . set the remaining parameters as followg; 

Parameter ttl (Alarm Level) : OFF, then INHIBIT; — " 
Parameter #4 (Overload Current) ; 10 /lA. th^n INHIBIT-; -'•'̂  
Parameter #5 (Deadtime) : 3 /isec, then INHIBIT: y ^ 
Parameter #8 (Units); cpm 
Parameter **A (inhibit bkgd subt) ; set to ON 
Parameter **b (inhibit integrate); set to OFF 
Parameter #C (rate mode); set to Auto 
Parameter ttE (pulse mode): set to dUAL 
Parameter ttF (ohms): set to S66 

II) PRIMARY CALIBRATION: 
Response to Alpha Std; JJ.'^Kcym; .JIVJ % efficiency (alpha) 
Alpha Mode Bkgd: S cpm (ref.; < 7 cpm) ; 
Response to Beta Std:^6.J~/^cpm; •^J.S'Ci % efficiency (beta) 
Beta Mode Bkgd; 3C7 cpm (ref.: < 400 cpm) 
Integrate Check; , ̂ - Audible Functional Check: i y ^ 

Parameter >^% (Units) : change from cpm to dpm 
Parameter tt9 (Efficiencies) : enter efficiencies from above 

Now set switch Sl-2 bac)c to OFF (user) . and leave switch 
Sl-3 set to ON (hide).K 

y^^y .„., ^^^ip^n 
REMARKS: ^ ^ ^ 

Calibrated by; 
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C e r t i f i c a t e tt025 
rev. 1.1. June 1993 

INSTRUMENT MAINTEHANCE/CALIBRATION CERTIFICATE 

Settt: jifC^ Procedurett: 025 Configuration: HtS Monitor 
Description: Manual Hand t Shoe Monitor ^ 
Type: Gas Cart Four-Wheel Cart _ ^ Wall-Mount 

Fixed Floor Glove Box Other 

Unittt : C,lO>^ Mfr/Model :-€feA-/A;t:. ^Alg^/ 
Unittt ;"?3oiT- Mfr/Model: 
Unittt: Mfr/Model; 
Unittt: Mfr/Model: 

S/N 
S/N 
S/N 
S/N 

JI2L 

Pulse Generator. Eberline MP 
Electrostatic KiloVoltmeter 
Alpha SourceWWll ,S/N 

- ^ 

Beta Source Sf-YHO .S/N/)AJ(^g/" 

3 / N 9 ^ 

.Ac t iv i ty (j/iCXX) 
" .Act ivi ty iVh(yoO b^M 

•̂ v 
I ) MAINTENANCE/PRECALIBRATIOH: 

Detector Windowsj^ 
Gas Regulator: y^ 

Cabling; 
Needle Valve: -y^\ tteries: .y 

Other Mechanical:-

Threshold: 
Response Time 
HV Calib.: y 

(/— mV (ref.; 2 mV) ; Window; Out 
^ sec (i.e., 0 to 90%) 

Audible Function Check: Alarm Function Check; 

Range 
Pulser 
Rate 
(cpm) 

As 
Found 
(cpm) 

As 
Left 
(cpm) 

TwD 

% Diff. 
Field vs 
As Left 

O % -XL spo 
Y/O 

^ 1 ^ E t\OQ ^ ^ 
O ^ v:n^ •^oopi UoCX-

Alpha HV: 'mOO (typically 900 to 1350 V) ; 
Alpha Efficiency: H % (hand) ; MA- % 

II) PRIMARY CALIBRATION: 

On Plateau? : "/^ 
(shoe) 

Alpha Background; z /t> cpm 
Alpha Alarm Set Point: .'sQO cpm (gross or net?) 

Beta HV: ]\j>00 (typically 1350 to 1900 V) ; On Plateau?; 7^^ 
Beta Efficiency; cf^ % (hand) ; A J M - % (shoe) 
Beta Background: SiO() cpm 
Beta Alarm Set Point: g;CX)Ocpm (gross or net?) 

REMARKS; 

Calibraced By-.h AAAA i l-tly^) Dace: ^ 13^9^ 
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Certificate #029-Cl 
rev. 1.0, Dec. 1993 

IHSTRUHEHT HAIHTEHANCE/CALIBRATIOH CERTIFICATE 

Settt:/^.r^ Procedurett: 029 Configuration; uR Field 
Type: _X_ Energy Compensated GM 

Unittt: UCf Mfr/Model: Eberline ASP-1 S/N: Ja7S~ 
Unittt :t?07 Mfr/Model: TGM N378S/BHC S/N: 

Pulse Generator, Eberline MP-_ 
Electrostatic KiloVoltmeter;_2 
Gamma Source CtHT— 

, S/N WPfC 
., S/N ?<yj 

I) MAINTENANCE/PRECALIBRATIOH: 

Batteries: y^^ Cabling: y Mechanical/Cleanliness: 

High Voltage>--^1^ Vdc (ref.: 450 V) 
HV Cal; y 

SU- mV (ref^: 30 mV); Window: Gross 
Audible Function Check: 

Threshold 
Range Switch Check 
Integrate Function Check; 

Dial: XIM to XlO Rate Unit: uR/h 
Dip Switches: /J>o> 

Dead Time: 2&<f usee Test: Run 
Min Sw: Open Hour Sw: Closed 

Cal Sw 3: Closed Cal Sw 4; Open 
Audio: Divide by 1 

As Found Std. (Current 

Pre-Calibrator 

II) PRIMARY CALIBRATION: 

Date 

Source to 
F ie ld Detector 

Range I n t e n s i t y Distance 
(uR/h) (cm) 

As 
Found 
(uR/h) 

As 
Left 
(uR/h) 

* Diff. 
Field vs 
As Left 

'SDS-
M-

Wf HIO^ 
:}yr))c^i 
KV^Ti 

: ^ 
QO_ 

IODIC o^W. /J-Q V ?0 S^OOO \(S0O 
IJ^ ixrs(,h iw X x 
As Left Std. Current ; . b ^ 
As Left Dead Time; }3C> usee 

REMARKS: 

Primary-Calibrator 
m- r-?7 

Date 
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C e r t i f i c a t e ttO15-A0 
r e v . 1 . 0 . Nov . 1993 

INSTRUMENT MAINTENANCE/CALIBRATION CERTIFICATE 

Se t t t : UL^^^ P r o c e d u r e t t : 015 C o n f i g u r a t i o n ; S u r f a c e Contam 
Type : 100 s q cm p r o p . c t r . 100 s q cm d u a l p c i n t . 

ZnS S c i n t P a n c a k e GM jC. O t h e r : Uj'IQO 0A^S^€m.-{-J 

u n i t t t : M t Mf r /Mode l : e f e g ^ / J ^ £-Q^OC> S / N : j S 3 ^ 
U n i t t t : i t P Mfr /Mode l : " '• UZ-ltOO S /N; •— 

l?u lse G e n e r a t o r , E b e r l i n e MP- P— S/N 1--p^ 2iil/-^ 
E l e c t r o s t a t i c K i l o V o l t m e t e r : - e i Z _ 3 Z , • S/rs /Zi'i't^ 
Alpha S o u r c e T ^ 3 ' - f ( , S/N>V7(^^ . A c t i v i t y 0??1(O 
B e t a S o u r c e _ s 2 H 3 3 I T S/UJ^ML7 A c t i v i t y iO.JMOO 

I) MAINTENANCE/PRECALIBRATION: 

Batteries; '/̂  Cabling: y^ Mechamical/Cleemliness: y^ 
Probe Window: y 
Rate Unit; cpm '• 
Audible Function Check: y ; Audio: Divide by I (ref.: 1) 

Noise Threshold: ^'$" mV (typ.; PC=2 mV, PMT=10 mV, GM=30 mV) 
Secondary Threshold: I'/O mV (if appliceible) 
High Voltage: /(jMI Vdc (see specifications table) 
Secondary High Voltage: — Vdc (if applicable) 

/oli<;(9^ 
/ P r e - o a l i b r a t o r / 

I I ) PRIMARY CALIBRATION: 

P u l s e r As 
Range R a t e Found 

(cpm) (cpm) 

1/ 

As 
L e f t 
(cpm) 

D a t e 

% D i f f . 
P u l s e r v s 

As L e f t 

UOO "ICO ^OD o 

S2 WCC'K (ypop: t/fiQ-̂  

Integrate Function Check: y (if applicedjle) 

Response to Alpha Std: |>/.fef̂ cpm; ''?>s % efficiency (alpha) 
Alpha Mode Bkgd: O cpm (ref.: < about 7 cpm) 
Response to Beta Std: i/i.ffd cpm; H^. % efficiency (beta) 
Beta Mode Bkgd: ̂ O ^ cpm (ref.; < eibout 400 cpm) 

REMARKS: 

'Prima4'-Ca~iibrator'̂  Date 
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Certificate tt015-D2 
rev. 1.2. March 1997 

INSTRUMENT MAINTENANCE/CALIBRATION CERTIFICATE 

Settt:IL?O Procedurett: 015 Configuration: Surface Contam 
Type: _X Dual Scintillator (dpm units) 
Unittt :/.,̂ f Mfr/Model: NE Technology Electra S/N: 
unittt :pi3Q Mfr/Model: NE Technology DP6j£/l S/N: / ^ V W 

Pulse Generator, Eberline MP-__^--__. S/N 7 ? - ^ _. ^,_ 
Electrostatic KiloVoltmeter: f̂ S/) H ,S/N ly> M^ 
Alpha Source: î /̂̂ l-// . S/Nt'^'i^l , Activity/<;$ 7/Q~ dpm 
Beta Source: SE-^JO , S/N OK> QiSI , Activity /Ojij VOO dpm 

I) MAINTENMCE/PRECALIBRATION: ^ 
Window: y^^ Cabling: y^ Mechanical/Cleanliness: y^ 
Battery Voltage (Parameter tt 0) : *-/, S (ref: > 4) 
Threshold: 30 (verify 25 mV with the Minil?ulser) 
Count Rate Chepk @ 10 k cpm: lO^ 
HV Calib. ••_y__ (compare Parameter #3 w/ the Electrostatic) 

High Voltage Adjustment: 
Temporarily raise ULD. Using Sr-90 source, observe count rate 
in beta channel as a function ofHV. Adjust HV to 50 3f--above 
the knee of the plateau. HV = )(yJO . and INHIBIT; i^^ 
Now bring down the ULD so that count rate in alpha channel is 
approx. 0.1% or less of count rate in beta channel. 
Beta cpm: 10.(j>Y^ Alpha cpm; jC? (e.g.. CJ % of beta) 
tXLD (Parameter tt6) : ^M V (ref: 2.00 V), then INHIBIT:c-^'"""^ 

Parameter Settings: 
As the Electra "supervisor" (i.e., the intemal switch Sl-
2 to ON). set the remaining parameters as follows: 

Parameter ttl (Alarm Level) : OFF. then INHIBIT; y ^ ^ ^ 
Parameter tt4 (Overload Current) : 10 /lA, then INHIBIT: ̂ ^^ 
Parameter ttS (Deadtime) : 3 /isec. then INHfBIT; y 
Parameter tt8 (Units); cpm 
Parameter ttA (inhibit bkgd subt); set to ON 
Parameter ttb (inhibit integrate): set to OFF 
Parameter ttC (rate mode); set to Auto 
Parameter ttE (pulse mode) ; set to dUAL 
Parameter ttF (ohms); set to S66 

II) PRIMARY CALIBRATION: ^ 
Response to Alpha Std: ii^h- cpm; /^Oi % efficiency (alpha) 
Alpha Mode Bkgd: S"" cpm (ref.; < 7 cpm) 
Response to Beta Std: '^C^iy- cpm; .<AH' % efficiency (beta) 
Beta Mode Bkgd: ^7-( ̂  cpm (ref.; < 400 cpm) ^ 
Integrate Check"! y Audible Functional Check: y 

Parameter tt8 (Units); change from cpm to dpm 
Parameter tt9 (Efficiencies) ; enter efficiencies from above 

Now set switch Sl-2 back to OFF (user), and leave switch 
Sl-3 set to ON (hide). ,y 

REMARKS: L 

C;,lihraced bv: L.Ll.d Hlj .t7>̂ ;>̂ ' Uate: IOJ^ I'jY 



J-50 

Certificate tt015-D2 
rev. 1.2. March 1997 

INSTRUMENT MAINTENANCE/CALIBRATION CERTIFICATE 

Settt: 'Mo"" Procedurett: 015 Configuration: Surface Contam 
Type: _X Dual Scintillator (dpm units) n i-z''^ 
Unittt :6'33? Mfr/Model: NE Technology Electra S/N: l^y-f 
Unittt:^a?^ Mfr/Model: NE Technology D P 6 ^ S/N: mi>t 

^ ^ - _ , S / N _ £ 7 ^ -̂  
Electrostatic KiloVoltmeter. teSP ^ S/N /3VV-^ 
Alpha Source :MLoClL_' S/S p^HQH . Activity 6 3 l/O^ dpm 
Beta Source: C w V c . S/N 1)A-)6>S/ , Activity /OJl VOt/' dpm 

Window: y Cabling: y Mechanical/Cleanliness: 

1 the 

HV Calib.: y (compare Parameter #3 w/ the Electrostatic) 

Battery Voltage (Parameter i^ 0 ) : H.'j (ref: > 4) 
Threshold: gS (verify 25 mV with the MiniPulser) 
Count Rate Chg^R ® 10 k cpm: 10b-
HV Calih.: y (comoare Paramete 

Pulse Generator, Eberline MP- _^~~- • S/Njrr^ 
Electrostatic KiloVoltmeter: ^S5i> 7 
Alpha Source -.-hf^ WWf . S/S p^HQH . Activity 6, . 
Beta Source:_£J232T" S/N 1)A-)6>S/ , Activity /OJl VOt/' dpm 

I) MAINTEN^CE/PRECALIBRATTON: y 
_y Mechanical/Cleanliness: y 

{ 
c 
fi 

High Voltage Adjustment: 
Temporarily raise ULD. Using Sr-90 source, observe count rate 
in beta channel as a function of HV. Adjust HV to 50 V ^ o v e 
the knee of the plateau. HV = ,fS"0 and INHIBIT: '-""^ 
Now bring down the ULD so that count rate in alpha channel is 
approx. 0.1% or^ less of count r ^ e in beta channel. 
Beta cpm: ?/• SC- Alpha cpm: 3 (e.g.. ,0^ % of beta) 
ULD (Parameter tt6) : i^.O V (ref: 2.00 V ) , then INHIBIT: ^y 

Parameter Settings: 
As the Electra "supervisor" (i.e., the intemal switch Sl-
2 to ON). set the remaining parameters as follows: 

Parameter ttl (Alarm Level): OFF, then INHIBIT: y ^ 
Parameter tt4 (Overload Current) : 10 /lA, then INHIBIT: "^^ 
Parameter tt5 (Deadtime) : 3 /isec, then INHIBIT: y 
Parameter tt8 (Units); cpm 
Parameter ttA (inhibit bkgd subt); set to ON . 
Parameter ttb (inhibit integrate); set to OFF 
Parameter ttC (rate mode): set to Auto 
Parameter ttE (pulse mode): set to dUAL 
Parameter ttF (ohms) : set to S66 

II) PRIMARY CALIBRATION; Q 
Response to Alpha SXd: /J.Vil cpm; ,<kOl % efficiency (alpha) 
Alpha Mode Bkgd: y cpm (ref.; < 7 cpm) 
Response to Beta Std: ^/^Ccpm; ,S0^ % efficiency (beta) 
Beta Mode Bkgd: '^^H.^ cpm (ref.: < 400 cpm) 
Integrate Check: y Audible Functional Check: y ^ 

Parameter i^i (Units) : change from cpm to dpm 
ParameCer tt9 (Efficiencies): enCer efficiencies from above 

Now sec swicch Sl-2 back/Co OFF (user). and leave switch 
Sl-3 set to, ON ( h i d e ) . y 

REMARKS: 

Calibrated by:.-A^uA .SSAAAL,/^.^ Dace:6/'V/9''7-
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C e r t i f i c a t e ttOlS-AO 
r e v . 1 .0 . Nov. 1993 

INSTRUMENT MAINTENANCE/CALIBRATION CERTIFICATE 

Settt : l(/?0 7 P rocedu re t t : CIS C o n f i g u r a t i o n : S u r f a c e Contam 
Type: 100 s q cm p r o p . c t r . 100 sq cm d u a l s c i n t . 

ZnS S c i n t P a n c a k e GM j j _ O t h e r ; nrl(X> g/rS St.'T'-i-'*^"'̂  

Unittt : ( ^ S 7 Mfr /Model : izlB^i-l/Q^ •i£QX>0 S/N; /^^ 
uni t t t : ^ 7 W Mfr /Model ; " " I4P- /DQ4- S/N; 

Pu l se G e n e r a t o r . E b e r l i n e MP- y— , S/N ? r ^ 
E l e c t r o s t a t i c K i l o V o l t m e t e r : ^ ^ / ) 1 , S / N / ^ V / p 
Alpha Source^-A^JWy , S/Ni>v^W , A c t i v i t y UPI/O TPH 
Beta S o u r c e 5.yt:y^6) . S/N j/JC?;^/, A c t i v i t y jO-J^co hpH 

I) MAINTENANCE/PRECALIBRATION: 

B a t t e r i e s : / ^ C a b l i n g : y M e c h a n i c a l / C l e a n l i n e s s • • _ y _ _ 
Probe Window; y 
Rate U n i t : cpm . . 
Aud ib l e F u n c t i o n Check: / ; A u d i o ; D i v i d e by t ( r e f . ; 1) 

Noise T h r e s h o l d : , ^ mV ( t y p . : PC=2 mV. PMT=10 mV, GM=30 mV) 
Secondary T h r e s h o l d : (jO mV ( i f app l i ce ib l e ) 
High Vol tage:_ /^S]£_Vdc ( s e e s p e c i f i c a t i o n s t a b l e ) 
Secondary High V o l t a g e : Vdc ( i f a p p l i c a b l e ) 

II ) PRIMARY CALIBRATION: 

Pulser As As % Diff. 
Range Rate Found Left Pulser vs 

(cpm) (cpm) (cpm) As Left 

4-
V 

1 
n 

HOO 
Mi^ 
uoc. 
^ccC 

HOO 
U^ 

HVtL 
^OOK-

HCO 
HtL. 

HO\L. 
UOOC-

O . 
t> CJ> 
<"> 

Integrate Function C h e c k : y (if applicable) 

Response to Alpha Std: li'^^ cpm; ty^ % efficiency (alpha) 
Alpha Mode Bkgd: / cpm (ref.; < about 7 cpm) 
Response to Beta Std: WY'iJ^cpm; Vj % efficiency (beta) 
Beta Mode Bkgd: •jOd' cpm (ref.; < eJoout 40O cpm) 

REMARKS: 

UyU.M iATCa^.) (]\:lul^7-
Q Primary-Calibrator 
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Certificate tt015-D2 
rev. 1.2, March 1997 

INSTRUMENT MAINTENANCE/CALIBRATION CERTIFICATE 

Settt •./(r'^/y^ Procedurett : 015 Configuration: Surface Contam 
Type:' _X_ Dual Scintillator (dpm units) Pt?,— 
Unittt: (oZ.7/ Mfr/Model: NE Technology Electra S/N; aJS 
Unittt: (tAP7 Mfr/Model: HE Technology D P 6 ^ S/N: f / ^ 7 ^ 

Pulse Generator. Eberline MP- / S/N ,<V,y" 
Electrostatic KiloVoltmeter: /=^ ^ ,S/N^K£^^ 
Alpha Source-. Aiv/ S/N/;.^5^<^ Activity ^,7<7i<} dpm 
Beta Source: g-y^ , S/N D^({^/i , Activity fe//^e^ dpm 

I) MAINTENANCE/PRECALIBRATIOgj-
Window: ...̂'̂  Cabling: •f'-'l'lechanical/Cleanliness; ^— 
Battery Voltage iParameter l^ 0 ) ; 3.^^ (ref: > 4) 
Threshold: jS^yiverity 25 mV with the MiniPulser) 
Count Rate Chec]t @ 10 k cpm: ^4^ 
HV Calib.: >̂ '̂ "̂  (compare Parameter #3 w/ the Electrostatic) 

High Voltage Adjustment: 
Temporarily raise ULD. Using Sr-90 source, observe count rate 
in beta channel as a function of HV. Adjust HV to 50 V above 
the knee of the plateau. HV = J^T^ . and INHIBIT:__^^^—' 
Now bring down the ULD so that count rate in alpha channel is 
approx. 0.1% or less of count rate in beta channel. 
Beta cpm:_2jtL8-i^C Alpha cpm: ^(^ (e.g.. ^ / % of beta) 
ULD (Parameter #6): JZ V (ref: 2.00 V ) , then INHIBIT: , -

Pareuneter Settings: 
As the Electra "supervisor" (i.e., the internal switch Sl-
2 to ON). set the remaining parameters as follows; 

Parameter #1 (Alarm Level) : OFF. then INHIBIT:,^ 
Parameter tt4 (Overload Current): 10 /lA. then iJ 
Parameter tt5 (Deadtime) ; 3 /isec, then INHIBIT:_ 
Parameter tt8 (Units): cpm 
Parameter ttA (inhibit bkgd subt): set to ON 
Parameter ttb (inhibit integrate): set to OFF 
Parameter ttC (rate mode): set to Auto 
Parameter ttE (pulse mode): set to dUAL 
Parameter ttF (ohms); set to S66 

II) PRIMARY CALIBRATION: 
Response to Alpha Std: /c/..j'/̂ cpm; ./fc^ % efficiency (alpha) 
Alpha Mode Bkgd: / cpm (ref.: < 7 cpm) 
Response to Beta Std: J).8(r cpm: ,^fy' % efficiency (beta) 
Beta Mode Bkgd; .tf.5 'cpm (Vef.: < 400 cpm) 
Integrate Check: y Audible Functional Check:_ 

Parameter ttB (Units): change from cpm to dpm 
Parameter tt9 (Efficiencies).: enter efficiencies from above 

Now set switch Sl-2 back to OFF (user), and leave switch 
Sl-3 set to ON (hide). y 

REMARKS: „ yy 

Calibrated by: ^^^^ Date: ̂ -/f-^7 
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Certificate #015-A0 
rev. 1.0. Nov. 1993 

INSTRUMENT MAINTENANCE/CALIBRATION CERTIFICATE , 

Settt: I?•'?'/ Procedurett: 015 Configuration: Surface Contam 
Type: 100 sq cm prop. ctr. 100 sq cm dual scint. 

ZnS Scint Pancake GM _2_ Other; /QO^QC^ t/h> .sef̂ -tz? 

Unittt; 5 ^ ^ Mfr/Model :<3feA-tOg" £bCO S/N; Z^*^ 
Unittt:^MJ- Mfr/Model :-erKg^UOE: ur~icy> S/N: — 

Pulse Generator. Eberline MP- j ^ , S/N T^TS 
^1ZJ±Z-__,S/N /^WS Electrostatic KiloVoltmeter: 

Alpha Source M.>'-ji , S/N.A\J' . . _ 
Beta Source Sy^'/^'-' . S/Shl^dxSl . Act iv i ty ir^voo if/^ 

I) MAINTENANCE/PRECALIBRATION: 

B a t t e r i e s : y t a b l i n g : y Mechemical/Cleemliness; ""^ 
Probe Window: y 
Rate Unit; cpm ^ i 
Audible Function Check:_/__; Audio; Divide by ' (ref.: 1) 

Noise Threshold: ̂  a mV (typ.: PC=.2 mV, PMT=10 mV, GM=30 mV) 
Secondary Threshold; Cf(^ mV (if applicable) 
High Voltage: \CfUO Vdc (see specifications teOsle) 
Secondary High voltage: — — Vdc (if applicable) 

^re-@l ibrator J Date 

II) PRIMARY CALIBRATION: 

Pulser As As % Diff. 
Remge Rate Found Left Pulser vs 

(cpm) (cpm) (cpm) As Left 
& 
U HiJO HOP ^OO 0~^ 

cjfor UOC. wcy Y) _ n 
uooe: uooe^ '-̂ (Qgtc 

Integrate Function Check: ./ (if applicable) 

Response to Alpha Std; IHJS^C- cpm; cl3 % efficiency (alpha) 
Alpha Mode Bkgd: O cpm (ref.; < about 7 cpm) 
Response to Beta Std: WW"?*^ cpm; "YV % efficiency (beta) 
Beta Mode Bkgd: 3o^ cpm (ref.; < eibout 400 cpm) 

REMARKS: 

iTPHmSy-CaiibraJor Date 
9/;?/9^ 

file:///CfUO
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C e r t i f i c a t e tt015-D2 
r e v . 1 . 2 , M a r c h 1997 

INSTRUMENT MAINTEHANCE/CALIBRATION CERTIFICATE 

S e t t t : I ' f i o P r o c e d u r e t t : 015 C o n f i g u r a t i o n : S u r f a c e Contam 
T y p e : X_ D u a l S c i n t i l l a t o r (dpm u n i t s ) _ 
Uni t t t : & W ^ M f r / M o d e l : HE T e c h n o l o g y E l e c t r a S /N: liOl 
Unit t t •A^^S' M f r / M o d e l : HE T e c h n o l o g y D P 6 ^ P S /N: K^ajST 

P u l s e G e n e r a t o r , E b e r l i n e MP- g*- S / N T ' ' ^ •pUUZ 
E l e c t r o s t a t i c ^ i l o V o l t m e t e r : - ^ / t^ , S / N / ^ T ' / ^ 
A l p h a S o u r c e :7PW!^W( S/N b^H^/ . A c t i v i t y (,:7J'7/C^ dpm 
B e t a S o u r c e : S j ^ V ^ O . S/N fiAjQii . A c t i v i t y lOcJH^J^ dpm 

I ) MAINTEN^CE/PRECALIBRAJION: ^ ^ 
Window: ^ Cabling:_y___ M e c h a n i c a l / C l e a n l i n e s s : y^ 
B a t t e r y V o l t a g e ( P a r a m e t e r ^ 0) ; ^,-y ( r e f ; > 4) ' o l t a g e 
T h r e s h o l d : > ( / ( v e r i f y 25 m V _ ) ^ i t h ' t h e M i n i P u l s e r ) 

Rate Chepk _J 
HV Calib.; y ^ (compare Parameter #3 w/ the Electrostatic) 
Count Rate Chepk ® 10 k cpm 

TlV wi 

•.JQ_ 

High Voltage Adjustment: 
Temporarily raise ULD. Using Sr-90 source, observe count rate 
in beta channel as a function of HV. Adjust HV to 50 V^above 
the knee of the plateau. HV = ^t^O^, and INHIBIT: y 
Now bring down the ULD so that count rate in alpha channel is 
approx. 0.1% or less of count rate in beta channel. 
Beta cpm: ^S,S^l^ Alpha cpm: 3 J,I (e.g., <•' ,>/ % of beta) / 
ULD (Parameter #6): X~ V (ref: 2.00 V), then INHIBIT:/^ 

Parameter Settings: 
As the Electra "supervisor" (i.e.. the internal switch Sl-
2 to ON) . set the remaining parameters as follpws; 

' : y ^ Parameter ttl (Alarm Level): OFF, then INHIBIT: 
Parameter #4 (Overload Current): 10 /lA. then INHIglT: y 
Parameter ttS (Deadtime) : 3 /isee, then INHIBIT: y 
Parameter #8 (Units): cpm 
Parameter #A (inhibit bkgd subt): set to ON 
Parameter #b (inhibit integrate): set to OFF 
Parameter ttC (rate mode): set to Auto 
Parameter ttE (pulse mode): set to dUAL 
Parameter ttF (ohms): set to S6S 

II) PRIMARY CALIBRATION: or— 
Response to Alpha Std: ]Si,SY-cvai: _W_£r_* efficiency (alpha) 
Alpha Mode Bkgd: <$L. cpm (ref.: < 7 xpm) 
Response to Beta ̂ Std: M.OlT cpm; , 5ls % efficiency (beta) 
Beta Mode Bkgd: j^'^^^ cpm (ref.: < 400 cpm) ^ 
Integrate Check: y Audible Functional Check: - ^ 

Parameter tt8 (Units): change from cpm to dpm 
Parameter tt9 (Efficiencies): enter efficiencies from above 

Now set switch Sl-2 back bo OFF (user), and leave switch 
Sl-3 sec to ON (hide). y 

REMARKS: 

Calibrated hyAjhUA j It-Jt LAy;> Date: 9 \ IS 1 ^ ^ 
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Certificate #015-D2 
rev. 1.2. March 1997 

INSTRUMENT MAINTENAHCE/CALIBRATIOH CERTIFICATE 

Settt:/ / 7/ Procedurett: 015 Configuration: Surface Contam 
Type: X Dual Scintillator (dpm units) 
Unittt -.^^7 Mfr/Model: NE Technology Electra S/N: /i^9 
unittt :fe?^ Mfr/Model; HE Technology DP6J^ S/N:^Jy< 

Pulse Generator, Eberline MP-_^ , 
Electrostatic KiloVoltmeter :___^22£l 
Alpha Source: yyf.Jv/ , S/N/K^^.r 
Beta Source: )? y%? , S/N/)A/-^S; Activity 

S/NJ^jT-
, S/N£P/y^/> 

Ac t ivi ty /"aG^S^ dpm 

I) MAINTEHANCE/PRECALIBRATIOH: 
Window: • / Ceibling; y Mechanical/Cleanliness: 
Battery Voltage (Parameter % 0) : */. / (ref: > 4) 
Threshold: y (verify 25 mV with the MiniPulser) 
Count Rate Check ® 10 k cpm: y " 
HV Calib. (compare Parameter #3 w/ the Electrostatic) 

High Voltage Adjustment: 
Temporarily raise ULD. Using Sr-90 source, observe count rate 
in beta channel as a function of HV. Adjust HV to 50 V above 
the )aiee of the plateau. HV = ^S7) , and INHIBIT; r^ 
Now bring down the ULD so that count rate in alpha channel is 
approx. 0.1% or less of count rate in beta channel. 
Beta cpm: 4f:.^K Alpha cpm: ^ (e.g., ^./ % of beta) 
ULD (Parameter #6); dt V (ref: 2.00 V ) , then INHIBIT;, 

Parameter Settings: 
As the Electra "supervisor" (i.e.. the internal switch Sl-
2 to ON). set the remaining parameters as follows: 

Parameter #1 (Alarm Level) : OFF. then INHIBIT: y ^ 
Parameter #4 (Overload Current) : 10 /lA, then INHIBIT:. 
Parameter #5 (Deadtime): 3 /isec, then INHIBIT: y 
Parameter **8 (Units) ; cpm 
Parameter #A (inhibit bkgd subt): set to ON 
Parameter ttb (inhibit integrate); set to OFF 
Parameter #C (rate mode); set to Auto 
Parameter ttE (pulse mode); set to dUAL 
Parameter #F (ohms); set to S66 

II) PRIMARY CALIBRATION: . 
Response to Alpha Std: 5^ ^ rscpm 
Alpha Mode Bkgd; C- cpm (ref 

, / S l % efficiency (alpha) 

Response to Beta Std; 
Beta Mode Bkgd; J.TS 
Integrate Check:_ 

__ < 7 cpm) 
^ g g j ^ p m ; ..iO/ % efficiency (beta) 
cpm (ref.: < 400 cpm) 
Audible Functional Check: y ^ 

Parameter tt8 (Units): change from cpm to dpm 
Parameter tt9 (Efficiencies): enter efficiencies from above 

Now set switch Sl-2 back teTOFF (user), and Iqave switch 
Sl-3 set to ON (hide) . y 

REMARKS: 
~y 

Calibrated by;^ - / ^ ^ ^ Date ..f:^-?? 
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Certificate #029-Cl 
rev. 1.0, Dec. 1993 

INSTRUMEHT MAIHTEHANCE/CALIBRATIOH CERTIFICATE 

Set>^•./P\£J Procedurett: 029 Configuration: uR Field 
Type: _X_ Energy Compensated GM 

Unittt:(vTOy Mfr/Model: Eberline ASP-1 
Unittt : ̂ -y?/ Mfr/Model; TGM H378S/BHC 

Pulse Generator, Eberline MP-
Electrostatic KiloVoltmeter: 
Gamma Source y^ye^-p 

z. 

S/N; j^syr 

S/N fys-
<^') lie .s/N9j:i)% 

, S / N 7t!>iJ 

I) MAINTENAHCE/PRECALIBRATIOH: 

Batteries: y"^ Cabling: ,; Mechanical/Cleanliness: 

y-VtO Vdc (ref.; 450 V) High Voltagi 
HV Cal; i/ 
Threshold; _?^ mV (ref̂ >̂-̂ 30 mV) ; Window: Gross 
Range Switch Check: y ^ Aydible Function Check: 
Integrate Function Check: y ^ 

Dial: XIM to XlO Rate Unit: uR/h 
Dip Switches: 

Dead Time; 200 usee Test: Run 
Min Sw: Open Hour Sw: Closed 

Cal Sw 3: Closed Cal Sw 4: Open 
Audio: Divide by 1 

As Found Std. C^irrent; 0/55 

y ^ ' 
"Pre^^CarTbraCor—-^ 

I I ) PRIMARY CALIBRATIOH: 

Date 

Range 
Field 
Intensity 
(uR/h) 

Source to 
Detector 
Distance 

(cm) 

As 
Found 
(uR/h) 

As 
Left 
(uR/h) 

• 
% Diff. 
Field vs 
As Left 

JK^ • W ? 7 7<vx ?kr ?U ^^OO "CT 
/nK '^i? /fTyr Xffl sooo TT 

jim_ :S A. /fO< •Sd^OOU Sd^QOO -XT 
/ /t4 /CDJr ^ 

As Left Std. (^rrent: /SS~ 
As Left Dead Time: f ĵg—usee 

REMARKS: 

T\^?le-<>-^ 
Primary-Calibrator Date 
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APPENDIX K: 

PERMITS AND JOB DOCUMENTATION 
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STATEMENT OF WORK 

for 
CONCRETE CORING AND SOE. BORINGS FOR 

BUILDINGS 301, 315,316. and 335 
October 31, 1997 

OVERVIEW: 
The Coniracior shall provide all materials, labor and equipment as required to perform the coring in the 
existing concrete block walls; existing concrete walls and floors and the soil borings in and at Buildings 
301, 315. 316 and 335 at .Ajgonne National Laboratory(ANL) in 3 PHASES as described below: 
(EXHIB IT SS illustrates location of each project Building on ANL site.) 

SCOPE OF WORK: 
PHASE I (The following is the required scope and sequence of work) 
A. BUILDING 316: (also refer to EXmBIT A) 

1. ROOM EIOI: Perform one(l) 3 inch diameter x 6 inch deep core in the existing 8" thick concrete 
floor slab. (CORE NO. 1) 

2. ROOM El 11: Perform four(4) 3 inch diameter x 6 inch deep cores in the existing 8" deep load 
bearing concrete block walls(in block webs) at approximately 5 feet above floor. 
(CORES .VO. 2 Ihni 5) 

3. ROOM E111: Perform one( 1) 3 inch diameter x 6 inch deep core in the existing 8" thick concrete 
floor slab: (CORE NO. 6) 

4. ROOM E102: Perform one( 1) 3 inch diameter x 6 inch deep core in the existing 8" thick concrete 
floor slab: (CORE NO. 7) 

5. EXTERIOR . \T El 11: Perform two(2) 2 inch diameter x 15'-0" deep split spoon soil borings with 
continuous sampling: (SB-1 and SB-2) 

B. BUILDING 301: ( also refer to EXHIBITS B and C) 
I.. Perform six(6) 2 inch diameter split spoon soil borings with continuous sampling as follows: 

(also refer 10 EXHIBITS) 
a). One([i@ IO"-6" deep in grassy area.(SB-3) • 
b). One(l) @ 6'-0'"deep in grassy area. (SB-*) 
c). Four(4) @ 4'-6" deep in grassy area.(SB-5 thru SB-8) 
d). Perform one( 1) 4 inch diameter hand driven split spoon soil boring with coatinuous sampling 

to approximately 3 feet below the existing 8" concrete floor slab and 6" gravel subbase. The 
lack of necessary clearance in this garage area, precludes the use of a drilling rig. (SB-9) 

2.. Perform len (10) 3 inch diameter x 6 inch deep cores in the existing 8" thick concretre floor slab 
(CORES NO. 8 thni 17). (also refer to EXHIBIT C) 

PHASE II: This optional work, if exercised by ANL, will be performed seperately and within 90 days after 
completion of PHASE I: 

A. BUtt-DING 315: S-129; (also refer to EXHIBIT D) 
I. Perform four(4) 3 inch diameter x 6 inch deep cores in the existing 4 ft. thick concrete walls at 

approximately 9 feet above floor. (CORES NO. 18 thru 21) 
B. BUILDING 315: S-103: (also refer to EXHIBIT D) 

1. Perform the same coring work described for S-129 "PHASE II-A) above: 
(CORES NO. :2 thru 25). 
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PHASE HI: This optional work, if exercised by ANL, will be performed seperately and within 90 days after 
completion of PHASE I and may or maynot be performed concurrently with PHASE II.. 

A. BUILDING 335-JUGGER-VAULT REACTOR: (also refer to EXHIBITS E and F). 
1. Perform two(2» 3 inch diameter x 8 feet deep cores in existing concrete, lead and graphite. Cores 

shall be horizontal at 25 inches above floor. (CORES NO. 26 and 27). 
2. Perform onef 1) 3 inch diameter x 5 feet deep core in existing graphite. Core shall be horizontal 

at 25 inches above floor. (CORE NO. 28). 
3. Perform one( 1) 3 inch diameter x 11 feet deep in existing concrete. Core shall be vertical fix)m 

top of reactor. (CORE NO. 29) 

GENERAL REQUIREMENTS 
1. All concrete shall be assumed to be normal weight of 150lbs/cf.. except the concrete in Building 335 

shall be assumed as being of 250lbs/cf. 
2. All concrete and concrete block coring shall be performed with water/vacuum drill systems, with 

vacuum units filtered with HEPA filters. 
3. The contractor shall provide the water and water dispensers as necessary for the coring operations. 
4. The Contractor shall turn over all cored and bored samples to ANL for testing and characterization. 

ANL(not the Contractor) shall slice all samples into sizes suitable for testing 
5 ANX will furnish all containers for the Contractor to dispose of waste water,and materials from 

the coring operation. ANL will then characterize all waste and dispose of such containers. 
6. Since all of the coring work is considered by ANL to be in suspected radiation contamination areas, 

ANL will survey each and every piece of equipment and all tools prior to leaving a work area. If 
ANL surveys require more time than scheduled by the Contractor to perform the work, then ANL 
will reimburse the Contractor a fair and reasonable pre-agreed-upon rental costs and extend the 
ConUTict schedule accordingly. If ANL determines to require possession of an item, then the 
Conunctor will be reimbursed the pre-agreed-upon fair and reasonable costs. 

7. ANT. will relocate or remove items or equipment that interfer with the Contractor's work. 
S. ANL will provide 115V, 20Amp receptacles(interior only) for the Contractor's tools and equipment 
9. The Contractor may use the toilet facilities in each building of work, provided they are kept in the 

same clean condition as existed before the stan of work.. 
10. The Conmictor shall park all their vehicles where designated by the CFR-
11. All drill bits for the soil borings shall be steam cleaned prior to their use in coring and recoring. 
12. .All soil borings shall be performed to achieve continuous samples which shall be turned over 

to A.NX as ihey are made. ANX will place the samples into ANX provided containers. 
13. The Contractor shall plug all cored holes with a minimum of 4" of non-shrink grout similar to 

Master Builders Mastertlow 928 grout. All soil boring holes shall be plugged with surplus 
bored and new soil material as necessary to fill-up and close openings. 

14. ANL will designate and mark the exact location for all coring and soil borings, 
15. ANL will locate all existing utilities. 

SAFETY REQUIREMENTS 
1. The Contractor shall comply with the Requirements in the "APPENDIX A-ARGONNES'S 

TER.MS .AND CONDITIONS FOR HXED PRICE CONSTRUCTION CONTRACTS" 0796 
and in -APPENDLX A SUPPLEMENT TO ARGONNE'S TERMS AND CONDITIONS FOR 
FLXED PRICE CONSTRUCTION CONTTLACTS" 0191: for the required Safety Plan: Job 
Specific Plan; Laboratory Safety Class: Contractor's Safety Representative; Competent 
Person; OSH.A and other Safety requirements. 

2. The Contractor shall attend a brief Field Pre-Work meeting after ANX approves their Job-Specific 
Plan; to review scope, responsibilities, safety, security, emergency actions, schedules and other 
contractural items. 
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3. The Contractor's personnel in the coring work area shall wear a full face piece respirator with 
HEPA filter cartridges. The Contractor shall submit cunent qualitative Fit Testing Certification 
and current Medical certification for those personnel required to wear such protection. 

4. ANL will not provide any respirator protection nor testing nor certification.. 
5. The Contractors coring personnel shall wear TY-VEK outter protection which will be fiimished 

by .ANL. 
6. The Contractor is reminded of the OSHA requirements for fiiU-body harness safety, ladder safety, 

and scaffold safety requirements when personnel are working at levels where their feet are 6 ft or 
more above the floor. 

7. The contractor is reminded to wear proper clothing, including leather or heavy duty gloves for 
the work. ANL will reimburse the Contractor for cetained clothing per above ITEM 6 
under heading GENER.AL REQUIREMENTS. 

LABORATORY RESPONSIBILTIES 
1. In addition to the items described above, ANL will provide: 

A). A Construction Field Representative(CFR) to: 
1. Obtain Work Entry, Coring and Digging and any other type of ANL permit 
2. Obtain Site and Building utility clearances. 
3. Arrange for passes and badges for Contractor's peisonnel. 
4. Provide periodic field inspections and monitoring of the work. 
5. Arrange for ANL/Health Physics and other ANL surveys and inspections. 
6. Coordinate with ANL's ESH and/or Building Representatives. 
7. Receive and coordinate and act on Contractor's inquiries and questions. 

B) An ESH and/or Building representative(s) to: 
1. Provide escorting and radiation monitoring of all Contractor's personnel,. 
2. Receive all cored and soil boring samples, residuals, water, debri, and waste. 
3. Perform all Health Physics surveys of all samples, residuals, water, debri, waste, 

equipment, tools and clothing. 
4. Arrange for waste containers to be provided at work areas and arrange for sepeiation, 

testing and disposal of same with other ANL entities. 
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CONFINED SPACE ENTRY PERMIT PROCEDURE FOR BUILDING 301 PIT 
LOCATED ON THE EAST SIDE OF THE BUILDING. Pit: ~ 12' x 12' x 8' deep. 

Site General: Radiological assessment of pit: (— survey direct with instruments and smear 
surveys of surfaces). 

* Supervisors and employees involved with entry will have received confined space training. 

•Tunnel will be monitored for 19.5 - 23.5% oxygen, <10% LEL, <10ppm H2S. If pit f^ls to 
meet parameters contact department supervision for additional instructions. 

•Continuous ventilation and monitoring as determined by ESH/IH. 

•Body harness with attached line for retrieval will be worn. Also, protective clothing and 
respirator may be worn if determined needed by ESH/HP. 

•Attendant (safety person will remain stationed at point of entry and in verbal communication 
with the pit occupant. 

•Attendant will be capable of communicating a 911 emergency to the ANL Fire Department by 
radio. Request communication check of ANL-FD, advise ANL-FD of location of tunnel being 
entered. 

•Attendant will not leave the pit entrance unless properly relieved or occupant has exited pit. 

•Attendant will order occupant to leave pit should any threatening problems develop. 

•Confined space permit, confined space procedure will be postpd at the job site. 

Reviewed and approved by: Date: ' 

ESH/HP Supervisor /CiL^oo^^ (i>^^^-<>^S^''^^-^ / T V ^ J ^ ^ ^ ^ 7 _ 

ESH/m T^Mff^^uz^^t'Z:::^ /o/^o/^7 
ESH/SE 



K-i4 

Attachment 2 
Chapter 7-4 

Confined Space Entry Permit Page of 

This permit must be reissued each workshift or when conditions change. 

Date: /^/^s/f? Confined Space Number /OS'C:> Location: ^O / Division; BS^/U-^ 

Nature of Work: Inspection ( ) Repair ( ) Cleaning ( ) Other l O - r-\ \ 

Description of Work: v5l«^^.. .-^->» ^^^V_,g-rft_ .-C-^^^^ --jPZ<^ (^><\.<^^^.&.^'^^^^vC^ J 
(Approved fnce^pn must be attached) 7 7 dy 

Other Permits Required > ^ Valid Until: ( C /J*/ff) : a/p 
dat« time 

Hazards of Confined Space: -vC^ ^^-^ ^^^^**-''^-*-^ ^ y^e-c^ T:^C^*^ c^^^t^^C^-^ t< l<^ .^-£^^, . ,^ -

Answer all questions. ^ ^ ^ Yea No N/A 

1. Were hazards, testing and emergency procedures explained to all members of the crew? _ ^ 
2. Are all lines isolated and/or disconnected? 
3. Are all valves locked and tagged? 
4. Are all motors and electrical switches in the confined space locked and tagged? * 
5. Have engulfment hazards been controlled? 
6. Has the confined space been decontaminated and purged? 
7. Is oxygen at least 19.6% and less than 23.5% by volume? ^ 
8. Are combustible gasea^^apors less than 10% LEL? jLA 
9. Are toxic gas concentrations acceptable? Aif^ 

10. Is forced supply/exhaust ventilation operating dA 
11. Has adequate illumination been provided? y 
12. Has a standby person been designated and trained to (a) observe the person working 

in the confined space and (b) take emergen^ action if necesaaiy? J C 
13. Is all safety equipment in place? ,2L 
14. Are retrieval lines and safety harnesses used, if necessary? _ X 
15. Is the confined space safe for entry without special clothing? _^ 
16. Have the workers involved in this job been given instructions regarding the safe 

and efiRdent method of doing the work? j i ^ 
17. Is continuous monitoring necessary? V 

Explain any "No" answers here, y^c-^.^ ^C^A-^—C^-^—.*.^ ^ 

How will attendants call fire department in case of emergency? /LOU^C*-^ 

How will entrants and attendant communicate? t-J^ 

Lbt any special precautions necessary: 

List safety equipment used: 

Approved confined space entry procedure must be attached. 

I have personally examined the above and attest that entry permit requirements 
have been met and the above noted precautions are being taken. 

M(i^c^-^~'7'<a/?7 
n of entraio, y dite Signatura of eatraot date Signature of entnnt data 

re of attendant date Signature of supervisor / / '^ date 

Keep one copy at worksite. Use the back of this form to record air monitoring data. 

ESH-215 (4-93) 
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April 12,1998 

To: Bruce Murdoch 

From: Dolores Geraghty 

Subject: Pit Entry for Building 301 

Joe Cooney, Bill Knoerzer, and Dolores Geraghty completed an entry into the pit under Building 
301onApril8,1998. 

1. Radon Samples were completed. 

2. We tried to probe the 2" pipe that extends firom the exterior east wall of pip to 
determine if the pipe went out into the ground or up the wall to the first floor. 
We could only probe about 1 foot into the pipe. The pipe was clogged solid with rust 
debre. A san^le ofthe rust was collected and sent to ACL for analysis. We banged 
on the pipe with a large pipe wrench and had someone outside to determine if the noise 
Transferred mto the ground. Nothing was heard in the ground. All the noise was in 
the outside wall We feel that the pipe ran firom the first floor into the drain lines in 
Pit area. We checked for some evidence of a pipe on the first floor. We could not find 
Any. The residue in the pipe is contaminated. 

3. We also dug out the drain in the entry way of the pit. Two dirt san^les were taken and 
Sent to ACL for Gamma Spec. 

4. Photographs were taken ofthe entry. 
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Construction Job Specific Requirements 

This form is to be completed by the Construction Contractor and submitted to ESH Safety Engineering for 
ipproval prior to work commencement. In addition this form is to be maintained at the construction site 
where work is being performed. 

JOB TITI.F. " " ^ - V s ^ - V V J O OW^tA^gWci^gfr^yg 

CON'TRACT H0._V2llUlt-\ 

••r V » v ; — - . . ^ ^ • • - . 1 , ^ . ^ ^ . ^ 

BUILDING/AREA ' 3 ^ ' . L - "^ "3A.V=> 

CONTRACTOR 

Company Namp- Ŝ 1llv̂ k•̂  ?(f5gqA.A K^oc 

Project Manager: ^ W Ŝ ô>̂ '̂A 

Phone: i^M§£l:2^Page:_^V/i 

Superintendent: AJ / A 

Phone:. l^/l^ Page: iJ /<» 

ESH Rep. TUOW.. 'SHIC'VUC 

Phone(j^25oV7UjL_ P a g e : _ J ^ 

DESIGNATED COMPETF.NT PERSON 

Excavation: ^ ' ^ 
(29CFR:1926.6S0) 

Confined Space: A ) / A 
(29CFR:1926.2:) 

Scaffolding: A] /A 
(29CFR: 1926.451) 

AML 

Project Manger: F*-l»̂  ^ 

Phone: 

JlliiSL. 

mone:___^S__l2il 

ESH Rep: C^fe^ /l/fsjp 

Vbont:_3±!llL- Page:_£^£liZ£l£Z72^ 

[ Approved 

>—' Approved as noted 

'—' Not Approved - Resubmit 

M ^ ^ ^ D a t e : ^ ^ ^ ^ 
ESH-SE 

• The Contractor ESH Representative must hold an Orientation with all employees prior to work 
identifying the hazards related to their Scope of Work and have each person sign the Signature Sheet 
attached. 

• Identify location of Emergency Telephones and designated Tornado Shelters in relationship to the 
work site and provide phone numbers: Laboratory Phone 911, Cellular 630-252-1911. 

• Emphasize compliance with OSHA 29CFR:1926. 
• Utilizing the format on attached pages, identify hazards and safety precautions/procedures to mitigate 

hazards. (- ')^^. \jj, ; . 

ESH-209(2-97) ^ , ~ ,^^ "_ - h ' '* '' '-' . 

^I-'L ^'i^ ' ? ' , 




