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1. EXECUTIVE SUMMARY

NES/IES was awarded the contract to perform the decontamination and final release
survey of the Bausch & Lomb Glass Plant Batch Room in December, 1994,
Mobilization began on December 5, 1994, and the task was completed on December
15, 1994. Along with the decontamination of the Batch Room, four unaffected areas
were surveyed for unrestricted release. Figure 1 shows the location of the Batch
Room within the Bausch & Lomb Glass Plant.

The objective was to remove and dispose of contaminated materials from the Batch
Room, and release the unaffected areas so the Glass Plant could be released for
unrestricted use. At the end of the decontamination activities, a final release survey
was performed within the Batch Room to verify that the decontamination efforts were
successful (see Figure 2 for a diagram of the Batch Room). All building surface
decontamination efforts were successful as evidenced by the final release survey.
Surface contamination release level results complied with the “Guidelines for
Decontamination of Facilities and Equipment Prior to Release for Unrestricted Use or
Termination of Licenses for Byproduct, Source or Special Nuclear Material,”
USNRC, August 1987; and Table 5 of the New York Department of Labor Industrial
Code Rule 38 “Ionizing Radiation Protection,” June 29, 1994.

No personnel exposure to ionizing radiation in excess of 10% of state standards were
noted during this work. Therefore 12 NYCRR Part 38.28, “Records” requirements
are not applicable, as monitoring was not required pursuant to 12 NYCRR Part 38.24,
' “Personnel Monitoring.”

Radioactive waste was packaged and awaits disposal at Envirocare of Utah, Inc,
pending sample analysis. The waste consisted of thorium contaminated concrete,
sheet metal, miscellaneous debris and radioactive potassium.

2. WORK PLAN SUMMARY

The purpose of the work plan was to provide a logical and safe method for the
decontamination. of the Batch Room at the Bausch & Lomb Glass Plant located in
Rochester, New York.

The goal was to decontaminate the facility to below the unrestricted release criteria.
The final release survey was performed in accordance with NUREG/CR-5849,
“Manual for Conducting Radiological Surveys in Support of License Termination,”
June, 1992.

Integrated Environmental Services, A Division of NES, Inc., 44 Shelter Rock Road, Danbury, CT 06810 Page 1



Final Project Report for the Decontamination and Release of the Bausch & Lomb Batch Room

Bausch & Lomb, Rochester, New York

NES Document Number 82A8629, Revision 0

Figure 1: Glass Plant
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Figure 2: Batch Room

26’

North Wall

Hood
#1

Hood
#2

Hopper

Bird
Cage 65°
. Scale

North
Hood

Middle
Hood

South
Hood

South Wall

* Not drawn to scale

Integrated Environmental Services, A Division of NES, Inc., 44 Shelter Rock Road, Danbury, CT 06810 Page 3



Final Project Report for the Decontamination and Release of the Bausch & Lomb Batch Room
Bausch & Lomb, Rochester, New York NES Document Number 82A8629, Revision 0

4.1

4.2

4.3

The project was divided into seven tasks to ensure the requirements of Bausch &
Lomb were met in the most cost effective manner. These tasks were:

Task 1 - Engineering

Task 2 - Mobilization

Task 3 - Perform Initial Survey
Task 4 - Scabble Floor

Task 5 - Final Survey

Task 6 - Demobilization

Task 7 - Final Report

SCHEDULE

NES/IES began mobilization and initial surveys on December 5, 1994,
Decontamination activities began December 8, 1994. The final survey was started on
December 12, 1994 and was completed December 14, 1994. Demobilization was
completed on December 15, 1994,

RADIOLOGICAL PROTECTION
Radiation Work Permits

All decommissioning work within established Radiologically Controlled Areas
(RCA’s) was performed under the issuance of a Radiation Work Permit (RWP)
prepared by the site supervisor. The RWP described the radiological conditions under
which work in the RCA was to be performed. The RWP required the use of
engineering controls and protective clothing, as necessary, to ensure that the work
was accomplished in a radiologically safe manner while maintaining personnel
radiation exposure as low as reasonably achievable (ALARA).

Contamination Control

RCA’s were established where decontamination activities could generate airborne
radioactivity or surface contamination. RCA’s were isolated from the general work
areas through the use of radiation barrier rope and warning signs. Prior to leaving an
RCA, all personnel surveyed themselves with survey meters.

Airborne Radioactivity
Air samples were taken on a routine basis during all survey and decontamination

activities within the Batch Room. The air samples were used to verify that the
decontamination activities were not creating airborne radioactivity.

Integrated Environmental Services, A Division of NES, Inc., 44 Shelter Rock Road, Danbury, CT 06810 Page 4
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Airborne concentrations did not approach 2E-13 xCi/ml which would have required
the use of respiratory protection.

5. RELEASE CRITERIA

Release criteria established for the decontamination of the Bausch & Lomb Batch
Room is in accordance with the levels presented in USNRC draft Regulatory Guide
“Guidelines for the Decontamination of Facilities and Equipment Prior to Release for
Unrestricted Use or Termination of Licenses for Byproduct, Source and Special
Nuclear Material,” May, 1987, and Table 5 of the New York Department of Labor
Industrial Code Rule 38, “Ionizing Radiation Protection,” June 29, 1994. The
criteria from the USNRC guidance is stated below:

Table 1: Acceptable Surface Contamination Levels

NUCLIDE® AVERAGE"* MAXIMUM" ¢ REMOVABLE®®
U-nat, U-235, U-238, and 5,000 dpm « /100 cm? 15,000 dpm « /100 cm* | 1,000 dpm « /100 cm?
associated decay products
Th-nat, Th-232, Sr-90, Ra- 1,000 dpm/100 cm? 3,000 dpm/100 cm? 200 dpm/100 cm?
223, Ra-224, U-232, I-126, I-
131, I-133 .
Beta-gamma emitters (nuclides | 5,000 dpm g-y /100 cm? 15,000 dpm @ -y /100 1,000 dpm g-vy /100
with decay modes other than cm? cm?
alpha emission or spontaneous
fission) except Sr-90 and
others noted above.

Where surface contamination by both alpha and beta/gamma emitting nuclides exists, the limits established for alpha and beta/gamma
emitting nuclides should apply independently.

As used in this table, dpm (disintegrations per minute) means the rate of emission by radioactive material as determined by correcting
the counts per minute observed by an appropriate detector for background, efficiency, and geometric factors associated with the
instrumentation.

Measurements of average contaminant should not be averaged over more than 1 square meter. For objects of less surface area, the
average should be derived for each such object.

The maximum contamination level applies to an area of not more than 100 cn? .

The amount of removable radioactive material per 100 cm?® of surface area should be determined by wiping that area with dry filter or
soft absorbent paper, applying moderate pressure, and assessing the amount of radioactive material on the wipe with an appropriate
instrument of known efficiency. When removable contamination on objects of less surface area is determined, the pertinent levels
should be reduced proportionally and the entire surface should be wiped.
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In addition to the above guidance, dose rates did not exceed background by more that
5 pRem/hr, measured at 1 meter from building surfaces.

6. QUALITY ASSURANCE

The NES/IES Program Management Plan (document #82A8626) was implemented for
the duration of the project. The elements of this plan include controlled procedures
for performing all decommissioning activities, daily instrument performance checks,
data review including routine surveys, radiation work permits, and the use of properly
calibrated instrumentation.

7. DECOMMISSIONING OPERATIONS
7.1 Mobilization

NES personnel arrived at the Bausch & Lomb site on December 5, 1994 and set up
an office and count room adjacent to the Batch Room. Material and equipment were
transported from the Danbury office to the Bausch & Lomb site. NES personnel
familiarized themselves with the project area by conducting a walk-through of the
Glass Plant.

All NES personnel were qualified radiation workers in accordance with 10 CFR
19.12, and received a general safety briefing from the Site Supervisor.

7.2 Initial Conditions

During the decontamination and survey activities, the building was being prepared for
demolition. Most of the useful equipment and material had been removed. All
material and equipment still located within the building was considered scrap.
Utilities such as electric, gas, phone, and water were still being supplied at the start
of the decontamination activities. Access to the site was limited to personnel directly
related to the demolition of the Glass Plant.

A large hole in the roof was located at the northern end of the Batch Room. Part of
the floor area was directly exposed to snow and rain as a result. Heat was not
available in the Batch Room.

7.2.1 Initial surveys
Baseline surveys were performed to determine background radioactivity levels, and

proper posting requirements. Background dose rates were determined to be 5
pRem/hr. Five areas were identified by Bausch & Lomb for initial surveying
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including: the Batch Room, R&D Area, Furnace Area, Storage Room, and the
Process Line. These areas were selected based on Bausch & Lomb’s understanding
of the site operation. Based on operating history and prior survey results, the Batch
Room was classified as an affected area, while the remaining four areas were
classified as unaffected areas. The Batch Room was designated as a Radiologically
Controlled Area (RCA), and “Radioactive Material” signs were posted at all
entrances to the room.

Survey measurements for surface activity consisted of a combination of surface scans,
direct (i.e., fixed plus removable) contamination measurements, and removable
surface contamination measurements. The surface scan is used to identify the
presence of elevated direct radiation that might indicate activity or hot spots. The
surface scan was conducted for all nuclides potentially present, i.e., thorium isotopes
and their associated daughters. Systematic measurements of direct and removable
surface contamination were performed to quantify the levels of activity.

Minimum Detectable Activities (MDA’s) were calculated for both the fixed
contamination survey instrumentation and the smear counter. See Attachment 1 for
MDA calculations and results.

Air sampling was performed in the Batch Room for each day of decontamination
activities. See Attachment 1 for Minimum Detectable Count Rate (MDCR)/Minimum
Detectable Concentration (MDC) calculations and air sample results.

Surface Scan

A 100% surface scan survey was performed for the floor and lower wall surfaces of
affected areas. A 10% scan was performed for the floor and lower wall surfaces of
unaffected areas. A ratemeter/scaler connected to a Geiger-Muller (GM) pancake
probe was used to perform the surface scan for beta/gamma emitters and a ZnS
detector was used to scan for alpha emitters. The surface scan was performed by
keeping the detector as close to the surface as possible and moving the detector at a
slow speed (i.e., speed did not exceed one detector width per second for alpha and
beta/gamma radiations). Areas of elevated surface activity were noted by changes in
the audible signal from the survey meter, rather than by observing fluctuations in the
analog/digital meter reading.

Areas of elevated activity identified by the surface scan were marked on the surface
with colored chalk by circling the elevated areas to establish boundaries. Direct
measurements were taken to determine the extent of residual activity.

Integrated Environmental Services, A Division of NES, Inc., 44 Shelter Rock Road, Danbury, CI 06810 Page 7
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Scans of the Glass Plant unaffected areas led to the discovery of two areas with
radioactivity above background. The first area was the R&D area, located in the
southwest corner of the building. The radioactivity in this area was limited to steel
trays containing a crystalline form of KNO,. After the trays were transferred to the
Batch Room, the R&D area was resurveyed as an unaffected area. The second area
was the Furnace Area, located in the middle of the northern half of the Glass Plant.
One of the furnaces had traces of radioactivity in the fire brick. The radioactivity in
the firebrick was attributed to naturally occurring radioactive material (NORM) and
not the result of licensed operations. Furthermore, the furnace area scan did not
identify any areas greater than the release criteria. For this reason, the firebrick was
left in place and the furnace area was surveyed as an unaffected area. The storage
and process line were surveyed as unaffected areas and no residual activity above the
release criteria was found.

Direct Measurements

For all building surfaces, i.e., floors, lower and upper walls, and ceilings, random
measurement locations for each surface were collected. One 1 minute direct beta-
gamma and one 1 minute direct alpha surface contamination reading were taken from
areas with the highest elevated activity identified during the surface scan. The
Ludlum 2220 meter and 44-9 GM pancake probe were used to perform the beta-
gamma direct measurements, while the Ludlum 2220 meter and AC-3 alpha
scintillation probe were used to perform the alpha direct measurements.

Removable Contamination Measurements

Smears for removable contamination were collected at random locations throughout

the Glass Plant. The smears were obtained by wiping an area of approximately 100
cm?’ using a dry filter paper. Survey results indicate removable contamination levels

below USNRC and state guidelines.

Dose Rate Measurements

Dose rate measurements were obtained using a Bicron MicroRem meter. The dose
rates in the Glass Plant were <5 pRem/hr above background at all surveyed locations
within the building.

Bulk Samples

Bulk samples were collected from the vacuum cleaner dust and the KNO, trays to
determine the nature and extent of the contamination.

Integrated Environmental Services, A Division of NES, Inc., 44 Shelter Rock Road, Danbury, CI 06810 Page 8
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7.2.2 Initial survey results summary

The following tables summarize the results from the initial surveys that had

indications of activity level greater than USNRC and state release criteria. See
Attachment 1 for initial survey documents including layouts.

Batch Room

Table 2: Bird Cage

Location Direct 3-y Direct « Removable 8-y, o
Platform 5,182 < 69 NA
Platform 8,347 < 69 NA
Platform 7,647 < 69 NA

Note: Activity results are in dpm/100 cm?

Table 3: South Hood

Location Direct 8-y Direct « Removable 8-y, «
Center Roof 17,600 2,430 NA
Right Roof 12,100 4,440 NA
Sifter Basket 19,700 1,050 <32, <8
Sifter Basket 30,900 1,590 < 32, < 8

Note: Activity results are in dpm/100 cm?

Integrated Environmental Services, A Division of NES, Inc., 44 Shelter Rock Road, Danbury, CT 06810

Page 9



Final Project Report for the Decontamination and Release of the Bausch & Lomb Batch Room
Bausch & Lomb, Rochester, New York NES Document Number 82A8629, Revision 0

Table 4: Middle Hood

Grid Number Direct 8-y Direct « Removable 8-y, «
Right Exhaust 30,100 1,200 <32, <8
Right Roof 25,200 6,420 <32, <8
Right Wall 21,476 990 NA
Sifter Side 140,000 42,000 89, 52
Floor 4,200 3,810 <32, <8
Floor 9,604 2,250 <32, <8
Floor 23,156 2,010 < 32, 35
Floor 15,680 450 NA
Note: Activity results are in dpm/100 cm?
Table 5: Bulk Sample Results
Sample Source Type Location Results
Vacuum Cleaner Dust, Chipped Batch Room 55 pCi/g Th-232

Concrete 35 pCi/g K-40
KNO3 Trays Crystalline, Batch Room (Removed 361 pCi/g K-40
powdered from R&D Area)

7.3  Setup Radiologically Controlled Areas (RCAs)

The Batch Room was maintained as a radiologically controlled area (RCA) during the
project. The entrance to the RCA was the northern sliding door. The western sliding
door was roped off and posted. This door was kept shut during the project, and only
used before and after decontamination activities. A 4’x4’ hole in the western wall
was roped and posted until it was nailed shut with a wood panel. Personnel were
required to frisk out at the RCA entrance, and a waste container was available for
potentially contaminated clothing and supplies.

Integrated Environmental Services, A Division of NES, Inc., 44 Shelter Rock Road, Danbury, CT 06810 Page 10
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7.4

7.5

Concrete Decontamination

This task required the issuance of a Radiation Work Permit (RWP) prior to task
commencement. The RWP included worker protective clothing requirements, health
physics technician (HP) job coverage and air sampling requirements during concrete
decontamination operations.

The fixed floor contamination within the Batch Room was removed using a chipping
hammer with a scabbling attachment. The scabbler worked by driving steel points
into the surface of the concrete at very high speeds. Generated debris was collected
by the vacuum cleaner during the scabbling process. Dust was controlled by wetting
the surface to be scabbled and keeping the vacuum hose close to the scabbler during
operation. A High Efficiency Particulate Air (HEPA) vacuum was used to collect any
remaining debris on the floor.

The effectiveness of the decontamination was determined through the use of field
survey instrumentation. Specifically, as the concrete was scabbled, the freshly
exposed concrete surface was scanned for the presence of further contamination.
Alpha probes (e.g., Eberline AC-3) were used for detection of thorium isotopes,
while beta/gamma probes (e.g., Ludlum 44-9 GM pancake probes) allowed detection
of K-40 or thorium daughters in the contaminated concrete. Any remaining "hot
spots” were identified and further remediated to below release levels.

The scabbled concrete debris was placed in a disposal container (a B-25 strong tight
container). Personnel were required to wear respiratory protection while emptying
the vacuum cleaner in precaution of airborne contamination being generated. The
collected dust and debris was carefully deposited into a bag, sealed and placed into a
disposal container.

Other Decontamination

Other surfaces additional to concrete required decontamination. The bird cage had a
contaminated, crusty substance which was loosened and vacuumed up. Contaminated
wood along the southern wall was cut out with a reciprocating saw. Contaminated
sheet metal from the south and middle hoods was cut out with a reciprocating saw.
Contaminated ventilation from the middle hood was segmented with the reciprocating
saw to accommodate the limited space of the B-25 box. The contaminated sifter
basket from the south hood was removed from the sifter. The entire sifter from the
middle hood was disassembled. All waste generated from these activities was
disposed of into a B-25 strong tight box. The trays of KNO, were collected and
disposed of separately in a 55 gallon drum.
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7.6

7.7

7.8

These tasks also required the issuance of a Radiation Work Permit (RWP) prior to
task commencement. The RWP included the worker protective clothing requirements,
HP coverage and air sampling requirements.

Contamination surveys were performed as necessary outside the radiologically
controlled areas. These surveys were conducted to verify that contamination had not
spread from the RCA during decommissioning operations. These surveys aided in the
substantiation that administrative and engineering controls implemented during
decontamination operations were adequate. No contamination outside of the RCA
was detected by the routine surveys.

Air Sampling

Air samples were collected over the course of the decommissioning project. Air
samples with initial results near or exceeding 2E-13 uCi/ml for alpha emitters were
recounted within 24 hours to allow for decay of short-lived naturally-occurring
radionuclides. No long lived activity was detected. The air samples collected during
decontamination activities were all less than the allowable derived air concentration
for alpha emitters. Air sample results are contained in Attachment 1.

Final Release Survey

At the completion of decontamination efforts, a final release survey was performed in
accordance with NUREG/CR-5849, “Manual for Conducting Radiological Surveys in
Support of License Termination,” 1992. The survey objective was the unrestricted
release of the Glass Plant. Section 8 of this report contains survey methodology and
results.

Preparation/Shipment of Waste

This task included packaging of the radioactive waste. Contaminated waste consisted
of concrete, wood, sheet metal, protective clothing, decontamination material (i.e.,
HEPA filter, rags, etc.). The waste containers were surveyed and the results
documented (see Attachment 1). Two representative samples of the waste have been
sent to a Utah state approved laboratory to be analyzed for acceptance at the
Envirocare facility. The containers are stored on-site until they are approved for final
shipment to Envirocare of Utah Inc. All non-radioactive waste will remain on-site for
disposal by Bausch & Lomb.
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7.8.1 Waste characterization

Initial analysis of the two wastes generated (i.e. concrete removed and KNO,) is as
follows: :

K-40 240 Ibs x 361 pCi/g x 454 g/lb
Th-nat 1196 Ibs x 50 pCi/g x 454 g/Ib
K-40 1196 Ibs x 35 pCi/g x 454 g/lb

3.94x107 pCi (55 gallon drum)
2.71x10" pCi (B-25 Box)
1.90x10" pCi  (B-25 Box)

For a total of:

27.1 uCi of Th-nat, and 19.0 uCi of K-40 in the B-25 Box (46.1 uCi total)
68.2 uCi of K-40 in the 55 gallon drum.

Both totals are below the exempt quantities in 12 NYCRR Part 38.41, Table 4. Thus,
per 12 NYCRR Part 38.25 Section c.4.i, labeling of waste containers is not required.
Furthermore, the quantity of K-40 in Bausch & Lomb’s possession is within the
allowable limits as established in 12 NYCRR Part 38, Table/l‘,y‘ Exemption 28.

The total specific activity of the thorium is determined using the following equation:

(V) (1.873e-11)

Curies/gram = @D
12
where,
T,, = Half life (4.45x10" seconds)
N =" Number of atoms per gram (2.6x10*' atoms per gram)

For a total of 0.11 uCi/g of Th-232.

With a total of 27.1 uCi of Th-232 in the waste container, and a specific activity of
0.11 uCi/g, the total weight of Th-232 is 246.4 grams (8.8 ounces). This is below
the 15 pounds of Th-232 allowed under 12 NYCRR Part 38, Table 3, item d. Similar
calculations were performed for Th-228 resulting in an insignificant contribution to
the total source material possessed by Bausch & Lomb.
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7.9

8.1

Demobilization

All equipment was packed up for removal back to the Danbury office on December
15, 1994. The site was cleaned of all rubbish generated by the work activities. A
site closeout meeting was held between NES and Bausch & Lomb to discuss the
project and to transfer responsibility of open items to Bausch & Lomb (waste
disposal).

FINAL RELEASE SURVEY

The survey procedures contained herein are consistent with the recommendations of
draft NUREG/CR-5849, "Manual for Conducting Radiological Surveys in Support of
License Termination."

Final Survey Approach

The initial site characterization served as a guide to effectively classify the Bausch &
Lomb Glass Plant into affected and unaffected areas. Specifically, the affected area
was taken as the area containing residual activity above USNRC and state release
criteria, i.e., the Batch Room.

A survey unit was defined for the affected area according to the guidance presented in
NUREG/CR-5849. The Batch Room constituted one survey unit (see Figure 1 for
room location). A grid system was established within the room to facilitate the
systematic selection of survey locations and to provide a mechanism for referencing a
survey measurement to a specific location for possible further remediation.

The basic grid system consisted of dividing the floors and 2 meters up the lower walls
into 1 meter grids. The upper walls and the ceilings were not gridded. Survey
measurements performed on ungridded surfaces were referenced to a floor grid or to
a prominent building feature.

The remaining areas (i.e., R&D Area, Furnace Area, Storage Room, and Process
Line) were classified as unaffected areas and the initial survey served as the final
release survey. Each area was defined as a survey unit for purposes of the survey.
A minimum of 10% of the floor and lower walls were surveyed in each area. A
minimum of thirty randomly selected spots from each area were surveyed for total
and removable activity. Dose rate measurements were taken at 1 meter from the
floor in all of the unaffected areas.
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8.1.1

8.1.2

Surface scan

Initially, a 100% surface scan survey was performed for the floor and lower wall
surfaces of affected areas and 10% for unaffected areas. A gas proportional floor
monitor was used to initially survey the floor for elevated activity and hot spots. A
ratemeter/scaler connected to a GM pancake probe was used to perform further scans
for beta/gamma emitters and a ZnS detector was used to scan for alpha emitters.

Locations of areas of elevated activity identified by the surface scan were marked on
the surface with chalk and documented.

Direct measurements

One direct beta-gamma and one direct alpha surface contamination reading was taken
from the center of each floor and lower wall grid in affected areas and 30 random
locations in unaffected areas. Each direct measurement was one minute in duration.
The Ludlum 2220 rate meter/scaler and 44-9 GM pancake probe, were used to
perform the beta-gamma direct measurements, while the Ludlum 2220 rate
meter/scaler and AC-3 alpha scintillation probe were used to perform the alpha direct
measurements.

Additional measurements were performed in the vicinity of direct measurements that
indicated the presence of residual activity exceeding 60% of the guideline value (i.e.,
3000 dpm/100 cm® for beta/gamma emitters and 600 dpm/100 cr?® for alpha
emitters). An estimate of the elevated activity area was performed and recorded. Five
additional measurements were performed at random locations within the grid. The
average residual activity value reported on the survey form was calculated by:

v - e)
n

where,

X, = mean residual activity for the 1 m? grid,
X; = residual activity of each direct measurement,
n = number of residual activity measurements (= 5).
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8.1.3

8.1.4

8.2

The elevated residual activity area was remediated if the mean residual activity for the
grid exceeded the guideline value.

For the ceiling of affected areas, 32 points were surveyed. The points correlated to
floor grids. At each measurement location a scan of the immediate area was
performed to identify the presence of any elevated residual activity, followed by a
direct measurement. No contamination was identified in the ceiling area.

Removable contamination measurements

A smear for removable contamination was collected at each location of direct surface
activity measurement. Each smear was counted by a Ludlum 2220 rate meter/scaler
with 44-9 GM pancake probe for beta-gamma measurements, a Ludlum 2220 rate
meter/scaler with AC-3 alpha scintillation probe for alpha measurements, or a
Canberra automated smear counter. The results of the removable surface
contamination survey were documented on the appropriate survey form. Refer to the
respective room survey documentation found in Attachment 1 for removable
contamination survey results.

Dose rate measurements

Dose rate measurements were obtained at 1 meter from floor and lower wall surfaces.
These measurements were performed at a frequency of one (1) systematic
measurement per grid. The Bicron MicroRem meter was used to obtain the dose rate
measurements.

Dose rate measurements were documented and are included with the survey
documentation contained in Attachment 1. Dose rates from all areas were within
background levels and ranged from 4 to 9 uRem/hr.

Survey Instrumentation
The following table lists the instrumentation used during the final release survey, its

primary use, calibration date, calibration due date and serial number. Calibration
data sheets are also included in Attachment 1.
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Table 6: Final Survey Instrumentation

Instrument Use Calibration | Calibration | Serial Number | Efficiency
Date Due Date Meter/Probe
Ludlum 2220 Alpha direct 10/17/94 10/17/95 50067 / 0.0667
ratemeter/scaler measurements and 712582
w/AC-3 probe scan surveys
Ludlum 2220 Beta-gamma direct 10/17/94 10/17/95 52836 / 0.239
ratemeter/scaler measurements and PRO68918
w/44-9 probe scan surveys
Ludlum 2220 Beta-gamma direct 10/17/94 10/17/95 50061 / 0.238
ratemeter/scaler measurements and PRO66761
w/44-9 probe scan surveys
Ludlum 2220 Floor monitor for 8/20/94 8/20/95 50062 /. 0.103
ratemeter/scaler beta-gamma PRO68422
w/43-37 probe measurements
Canberra Series 20 | Gamma As Needed As Needed 989997 NA
MCA w/HPGe spectroscopy
detector sample analysis
Canberra 2504 Alpha/Beta/Gamma As Needed As Needed 11924461 0.342 o
Smear Counter 0.392 By
Bicron Micro-Rem | Dose rate surveys 10/14/94 10/14/95 B218L NA

8.2.1 MDA’s

Minimum detectable activities (MDA’s) were calculated for both the hand-held survey
instrumentation (e.g., Ludlum 2220 with the 44-9 GM pancake probe and Ludlum
2220 meter with the AC-3 alpha scintillation probe). The MDA was calculated by the

following equation (reference

2.71

T
MDA = -

4):

+329 | — + —

\NT, T 3)

(efficiency) (M)

100 cm?
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8.2.2

8.3

8.3.1

where,

R, = Background counting rate (cpm),
T, = Background count time (min), and
T, = Sample count time (min).

The MDA for the Ludlum 2220 and 44-9 GM pancake probe was calculated in the
same units as the fixed contamination results (i.e., dpm/100 cm?). For MDA results
see attachment 1.

Interpretation of survey results

Direct contamination readings were converted to dpm/100 cm? using the following
formula (probe area for the Ludlum 44-9 GM pancake probe was 15 cm?):

dpm/100 cm? = 8ross cpm - background cpm

(efficiency) ( probe aria) (C))
cm

The average background count rate for the direct survey instrumentation was
determined by a series of ten 1 minute counts. Each direct measurement of fixed
contamination was 1 minute in duration. If a direct measurement resulted in a value
less than the calculated minimum detectable activity for the survey instrumentation,
this was recorded as less than the value for the MDA (i.e, if the MDA for beta-
gamma activity was 940, a value measured below MDA was recorded as < 940).

Summary of Results

The survey results presented here are a summary of the actual survey data presented
in Attachment 1.

Unaffected areas
The following table provides a summary of the survey data from the final release

survey of the unaffected areas of the Glass Plant (activity levels below MDA are
reported as less than the given value for that MDA):
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Table 7: Summary of Results From Unaffected Area Surveys

Activity (dpm/100cm?)
Location Dose
Direct Removable (uRem/hour)
By o By po
R&D Area < 1360-3360 <69 <940 <69 4-5
Process Line <1360 <69 <940 <69 5-6
Storage Room <1360-2520 <69 <940 <69 4-6
Furnace Area < 1366-3420 <69-150 <940 <69 4-5

Table 7a: MDA’s for Unaffected Area Surveys

Activity (dpm/100cm?)
Location Direct Removable
By o By [
R&D Area 1360 69 940 69
Process Line 1360 69 940 69
Storage Room 1360 69 940 69
Furnace Area 1360 69 940 69
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Table 7b: True Mean Activity Upper Limit at the 95% Confidence Level for the
Unaffected Area Survey Units

Activity (dpm/100cm?)

Location =
Direct " Removable

By o By o

Xave u a nS xave ”’ a nS Xave I‘l o nS Xave ,‘l' 24

R&D Area 30 | 1504 | 1648 |30 |69 69 30 940 940 30 69 69

Process Line 30 | 1360 [ 1360 |30 |69 |69 30 940 940 30 69 69

Storage Room | 30 | 1409 ([ 1477 |30 |69 69 30 940 940 30 69 69

Furnace Area | 30 | 1657 | 1854 [30 | 69 69 30 940 940 30 69 69

Where: n, = number of measurements within a survey unit
Xove = calculated mean for a survey unit
thy = true mean activity upper limit at the 95% confidence level

Table 7c: Summary of Dose Rate Measurements for Unaffected Areas

Dose Rate (uRem/hr)
Location
nS xave SX ”'nz
R&D Area 30 4.8 0.4 4.9
Process Line 30 5.2 04 5.3
Storage Room 30 5.0 0.5 5.2
Furnace Area 30 4.9 0.3 5.0
Where: n, = number of measurements within a survey unit

Xpe = calculated mean for a survey unit

S, = standard deviation

e = true mean activity upper limit at the 95% confidence level

Integrated Environmental Services, A Division of NES, Inc., 44 Shelter Rock Road, Danbury, CT 06810 Page 20



Final Project Report for the Decontamination and Release of the Bausch & Lomb Batch Room
Bausch & Lomb, Rochester, New York

NES Document Number 82A8629, Revision 0

8.3.2 Affected Area

The following table provides a summary of the survey data from the final release survey of
the Batch Room (activity levels below MDA are reported as less than the given value for that

MDA):
Table 8: Summary of Survey Results From Affected Area (Batch Room)
Activity (dpm/100cm?)
Location Direct Removable ( uR:l)I(l)/sl‘:our)
By o By o

North Wall <1366 <69 <940 <69 5-6

South Wall <1366 <69-276 <940 <69 6-8

West Wall <1366 <69 <940 <69 5-6

East Wall <1366 <69-120 <940 <69 5-9

Floor <1366-3506 | <69-600 <940 <69 5-8

Overheads <1366 <69 <940 <69 4
Table 8a: MDA’s for Affected Area Surveys

Activity (dpm/100cm?)
Location Direct Removable
By o By o

North Wall 1366 69 940 69

South Wall 1366 69 940 69

West Wall 1366 69 940 69

East Wall 1366 69 940 69

Floor 1366 69 940 69

Overheads 1366 69 940 69
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Table 8b: True Mean Activity Upper Limit at the 95% Confidence Level for the
Affected Area Survey Units

Activity (dpm/100cm?)

Location ;
Direct Removable

By o By o

S Xave u o nS Xave u a nS xave ll' o nS Xave u a

North Wall | 18 |[1366 (1366 |18 [69 |69 |18 |940 |940 |18 | 69 69

South Wall | 18 |[1366 (1366 |18 [86 |107 |18 |940 |940 |18 |69 69

West Wall |42 | 1366 (1366 [42 |69 |69 [42 |940 |940 |42 |69 69

East Wall 42 (1366 | 1366 |42 |70 |72 |42 [940 |940 |42 |69 69

Floor 189 | 1451 | 1491 [ 189 [ 104 | 116 | 189 [ 940 |940 | 189 | 69 69

Overheads |32 | 1366 | 1366 [32 |69 |69 [32 |940 |940 |32 |69 69

Where: ng = number of measurements within a survey unit
Xpe = calculated mean for a survey unit
= true mean activity upper limit at the 95% confidence level
P PP

Table 8c: Summary of Dose Rate Measurements for Affected Area

Dose Rate (uRem/hr)
Location
ns Xave SX ,‘(’a
North Wall 18 5.2 0.4 5.3
South Wall 18 6.6 0.6 6.9
West Wall 42 5.3 0.5 54
East Wall 42 7.2 1.2 7.6
Floor 189 5.8 0.8 5.9
Overheads 32 4.0 0.0 4.0
Where: 1, = number of measurements within a survey unit

Xpe = calculated mean for a survey unit

Sx = standard deviation

Lo = true mean activity upper limit at the 95% confidence level

Integrated Environmental Services, A Division of NES, Inc., 44 Shelter Rock Road, Danbury, CT 06810 Page 22



Final Project Report for the Decontamination and Release of the Bausch & Lomb Batch Room
Bausch & Lomb, Rochester, New York NES Document Number 82A8629, Revision 0

9. REFERENCES

1.

USNRC “Guidelines for Decontamination of Facilities and Equipment Prior to
Release for Unrestricted Use or Termination of Licenses for Byproduct,
Source or Special Nuclear Material,” May 1987.

NUREG/CR-5849. “Manual for Conducting Radiological Surveys in Support
of License Termination,” 1992.

NES Procedure 82A8006, “Radiation Worker Handbook and Training
Manual.”

Strom, Daniel J. And Stansbury, Paul S.; “Minimum Detectable Activity
When Background is Counted Longer than the Sample,” Health Physics
63(3):360-361, 1992.

New York Department of Labor Industrial Code Rule 38, “Ionizing Radiation
Protection,” June 29, 1994.17

Integrated Environmenial Services, A Division of NES, Inc., 44 Shelter Rock Road, Danbury, CI 06810 Page 23



Attachment 1

Survey Sheets



ATTACHMENT CONTENTS

Section 1 - Initial Surveys

Bird Cage

South Hood
South Hood Sifter
Middle Hood

Section 2 - Unaffected Area Surveys

R&D Area
Process Line
Storage Room
Furnace Area

Section 3 - Affected Area Surveys

Batch Room North Wall
Batch Room South Wall
Batch Room West Wall
Batch Room East Wall
Batch Room Floor
Batch Room Overheads
Batch Room Miscellaneous Equipment

Hood #1

Hood #2

Mixer #1

Mixer #2
Batch Room Scale
Batch Room Hopper
Batch Room Bird Cage

Section 4 - Batch Samples

Analysis of 55 Gallon Drum and B-25 Box Contents
Section 5 - Calibration Documents
Section 6 - Air Sample Results

Section 7 - Waste Container Surveys



Section 1

Initial Surveys

Bird Cage
South Hood
South Hood Sifter
Middle Hood



D
SURVEYOR sl _;Qf,q,

b

REVIEWER <2 £ 4%

SURVEY METERS

MODEL Lodd/um 2220

SERIAL #_S2z §3¢

CAL DUE_/0-/2-7.5
EFFICIENCY .23 7

TYPE__44-9
BKG 78 cpm

TYPE

MODEL Lo d/om 2220

SERIAL #__SC¢0t7

CALDUE_/0~«7 =75

Ac-3

EFFICIENCY 2:26¢ 7

BKG

O (pm

o (of €

DATE __12-7-9¢
TIME 0730
MODEL _&/¢ 24

SERIAL 4. £/ 8L
CALDUE_ /b ~/¥ - 7.5

EFFICIENCY — Y4
TYPE s cro Ke_ /2

I A

NA

MDA [3 60{ r{cmr’/fcocﬂlMDA _é“? i‘:ﬁm//ao Cor MDA
LOCATION: &iuscé &Lanyé g//‘_z/ (459 e
/- 2 . SMEAR| dpm/100 cm?
HoOPER o m B,Y o
x < 5 T
* 49588 % &€ _ No  Sbenys H;(/‘c
l Fric Per ] x 541 A Ak{A JZ’"/“-’?[C
i [ )S 5 S‘ﬁx/?‘ "ocnlea/
H'i | | | Surfalk . /4,},,'
l kL€ * £ 6% ¥ £ €9« achiviA, lobs/d/
% $IB2F x B3yrB ¥ F47 A (e /7‘44 J;[Fé“_
| ;”21’59 Lt oy / £, be
N 1 - /w%;ogcofg % </302N K g C”Z/"l
] U N LtLeTr " y .
,om_'z k<69 4o resoybéle
¥ /Lse & ¥ <09 x
* £/3608 '. \
» K <7 & : \
| % €3¢0 % <7 ;
c9 x /82 € :
bYepon*S ;
s* | N4
i Peareorm ly \
Bac kjprﬂ#J!J A‘L( Zfz’f? f;_,{flhﬁc/fg/ Yﬁwi 7[!::(1_“/ readl e s

NOTE: Smear results in dpmv100 cm2 unless otherwise noted. (1) denotes
smear location. An * followed by a number in dpm (i.e., * 100 dpm)

denotes direct probe readjngs in dpmy100 cm2. # denotes dose

rates in s, _,, £,

L @ I

PURPOSE: Ly, Zea/. f;,-,,,,/,




p"jé’ 2.4 £

SURVEYOR _ 4. L. Vawn onTE 12/ 2/ 2
REVIEWER _ 7. O3 wl——— TivE _1030
SURVEY METERS “
MODEL = £22° MODEL L=222° MODEL __&rirvn

SERIAL #__S2 &> %

CALDUE_ (c/17/75

SERIAL #_<22 ¢/
CAL DUE_(o/12/25

SERIAL #8582/ 7%
CAL DUE o //#/ 75

EFFICIENCY—2- 237 EFFICIENCY-2.2%47_  EFFICIENCY—Y4
TYPE____49-7 TYPE___Ac =3 TYPE M irs Ko
BKG 7.5 BKG __© BKG _ S el Jhr
MDA __ /3¢o p’éa,,;/aac,,l MDA _&7 a{/iﬂ:/(;o enT MDA N4
LOCATION: o 24 ot By rcdiot Lonhs
=izt 7 | E= SMEAR| dpm/100 cm?
g A ST <) # o
. /1 | J {l\ Z &Y
m 1#30“ \,/ - -_\..“‘ 7 431 48'
\iﬂ_ X 17, coo@/ ' o) 35 |39 | <&
_ : 155
P \ s = 36 |39 |<cg
<674 37 <32 |< &
P69 L F<bTa * 38 < 3q| =&
* </3¢0 B @
K £/3¢0 B Z4 <39 | <« &
@ K <CT 10 N j2 e &
k<360 & +-5 Y al
%’ <CFol HZ | =32 | = &
#S
@ 5{4/350?9 Swre XS Jeor {f‘!”"(’é/
Fd L4 CatL Dus
% €€ ok ¥ «C9« - QI—ZFNZ =t
<
R e, 39,20 |5
</3608 /
il K /3604 &y 2] 7950 |%
% /5o &, */4sc &€ \ e 6’/35, O com
% <£/3c0 & X</3c0 8 @ ?/)’g & com
X 4 z
NOTE: Smear results in dpm/100 cm2 unless otherwise noted. (1) denotes Lmed o o
smear location. An * followed by a number in dpm (i.e.,* 100 dpm)  [B7 24 |32 s A /02 con™]
denotes direct probe readings in dpmv100 cm2. # denotes dose “E
rates in mAT. ., ,e,,,,;),. & /m (A imdhiates
PURPOSE:_Zw. Zral Serve, Survey pertinmed N
P °n ‘reok,




/@ja 3 o’ Q

SURVEYOR _ % L Vawn DATE 12/ 2/ %%
REVIEWER T35, Doawkp e 0730
SURVEY METERS
MODEL L-2tto MODEL _L—22¢© DEL
SERIAL #_SZ¥2 % SERIAL #2057 SERML #

S
CAL DUE__0//2/7 CAL DUE _(0//7/75 CAL DU
EFFICIENCY — 2237 EFFICIENCY %2667 EFFICIENC%_
TYPE___ YY-7 TYPE /%C -3 TYPE
BKG 78 _cpm BKG O com BKG N
MDA __l3Co c/ﬂm AﬂOCM MDA _&4 o/.ﬁm/xoocm MDA N\,

LOCATION: 4,..., é,,u,,,,,,g Sutl Mo f/;ép

SMEAR| dpm/100 cm2
# By o

3/ £32 | <&
L |<5L | <&
23 |22 | <&
-gfrues/ & gﬂ_“éﬁégﬁ .
2 (‘in r0a
A e;ﬁ: 34,20 |%
¢ L |39, v0 1K
A /glée (% [97a)
B ks ?_c’im
X ok ‘?o/ cocom ™
2704 323/@//0;:5

N

N\

NOTE: Smear resultsin dpm/100 cm? unless otherwise noted. (1) denotes
smear location. An * followed by a number in dpm (i.e., * 100 dpm)
denotes direct probe readings in dpm/100 cm2. # denotes dose
rates in mR/hr. \

PURPOSE:_-Zs. Zrer j;,,,//




H e S

o, N+t
1 ww/!r:{raﬂ
£ hood.
347 en
p Srde

£ hood,

SURVEYOR-Z L%

e % Bl

pﬁﬁf 707[ A

Ll fpvin Gracs A DATE 122227/

TIME /27

SURVEY METERS
MODEL Lot/ 2220 MODEL Ltom 2220
SERIAL #52 £ 2 ¢ SERIAL #__Sc2 ¢ 7
CAL DUE /0,//7 /9> CAL DUE /9/17/45
EFFICIENCY —2. 237 EFFICIENCY 22667
TYPE Y4-9 TYPE__AC ™~ 3
BKG 78 clim BKG ©_cpm .
MDA _/3¢£0 f/’fn,/oocml MDA Lo o’é?m,/ﬁoclq

LOCATION: Zu,, cof 4 Lowmds 1A e food

MODEL _&/¢ron

SERIAL #2582/ %L
CAL DUE Lo/ 2~

EFFICIENCY Y4
TYPE_ /! tro e

BKG _S_afer /oy
MDA N A

NOTE: Smear results in dpmv100 cm2 unless otherwise noted. (1) denotes
smear location. An * followed by a number in dpm (i.e., * 100 dpm)
denotes direct probe readings in dpm/100 cm2. # denotes dose
rates in mRdRE _,, £ s,., //, @ /m

PURPOSE: Lo Foal fm/e/

E < L ¥ f200
¥ 30,/008
, Lo
15,200
694 2
@\l J4 3‘{[(360'3 j @
®<CT A - @Gc ¢ 9 A
¥ /360 2 <@?/ % ¢/ %o ! .
@
X < 69 © ® / @ f
* </%0A * < (AL / N+
iy 3 b .
@ * 2 /308 /"7% ///:7, ZMZKCﬂ
b _ 990
N #5 ok | [ ‘
N A A
K< 300 i N / // @3&
¥ <GP ?: A
e | ° ®
O [ @ (| @ @ 41do
;_’%,%O@ﬁ ;l gfo”: ¥ 42,000 o /40,000

SMEAR| dpm/100 cm2

By o

< 32| |

< 22 g

c 32| £F

< 32| < &

< 32| & &

<z 52 |« &

< 232 |« &

e 32 | ZC

< 32 |« &

< 32| /Y

=Sl |V v 1= L“VN\*’

e 22|l &

2 |2 z2 | = &

i3 22 |« &

i’/ < 3z | = &

15 |32 | &

16 | z2 o4

17 c 32 |« &

/& | < 32| < &

i7 |€ 3| < &




SURVEYOR 0’ L' yﬁ”ﬂéf -"{-a"k'i*’ Gﬁ{.’&%ﬁ/f_ DATE /2 ~7- 7}/

TIME /z3

REVIEWER
SURVEY METERS
MODEL _lud/lom 2226 MODEL Led/ar _222°
SERIAL #_S2 83 £ SERIAL #__S00¢ 7

CAL DUE__/ "//7,/ e CAL DUE __@//2/2<
EFFICIENCY 2. 237 EFFICIENCY 22447
TYPE yy-7 TYPE Ac—3

BKG _7& c/m BKG O o

MDA _(3¢o gf@nf/"vcml MDA __¢7 %/&ﬂ,éoo cm®

MODEL _&rtry s
SERIAL #_ £ 2/8<
CAL DUE __(2/4/7 5
EFFICIENCY — X4
TYPE_Liro Ko

BKG _ S uhem/br
MDA NA

LOCATION: Baus/l f Loty micdiffe o Conrrzovemsod

NOTE: Smear results in dprmv100 cm? uniess otherwise noted. (1) denotes
smear location. An * followed by a number in dpm (i.e., * 100 dpm)
denotes direct probe readings in dpmv100 cm2. # denotes dose
rates in mR/hr.

PURPOSE:_Lu. 7/ -S:rr(/(’//

SMEAR| dpm/100 cm2
# ﬁ‘Y o
z/ <32 | «&
722 |4 32 | « &

23 <z 37 7
2y |- 32 |« &
75 e 32| &
Z< S/ 73
27 |=32 | 38
7& |= 32| 29
79 89 | s=
30 | 32| 9

Srenn $aryey tbuntfed
7

or @ﬂéf/"mjl'l?wqéj

ol e»@ 34, 20| %

C

A g/c}:’ 2 Oc‘/n /e"—’pqub'é;
£ A N39 90| %
X Hy epm

o #04 | & pyfloccm®

£ Hof qu/;'ﬁj{"da crrt
y=2

S




7%,2 Cof &
MDA CALCULATION SHEET

e \
METER 2229 A«M SERIAL #:_5 2R3 E

TS| TB: [ RB: ??CVM trF:_0.239  pROBE SIZE: (5 ea T

M

MDA = 271 +329 9%+ 98 )u
[ ; i

G.239 (157 /100 cm2)
MDA = 360 Jpm fyoaem®

MFETER 2220 “/A(-3 SERIAL #:_ 5006 F

Ts: | TR: [ _ RB:_Ocpn EFF:_(Q.06€ 7 _ PROBE SIZE: 57 cou?

MDA =271 +329_0 +_©O
] 1 {

0.0667 (59 /100cm2)
MDA = €7 S Jsoem?

METFR (huseeed = SERIAL #: [/T2¥4E€[
(LT | TB:__ /0 __ RB: Oc,uq EFF:_(.392 _ PROBE SIZE:__A/

MDA =L?7_|_+3.29(__,Q_ +TO 1)
0.392 ( ~/A /100 cm2)
OX_ MDA = B haw J00 oms®
METFRCavseeen  SERIAL #:_)|T244€]

TS| ™:__ [0 RB: Xq..w. tfF:_ 0.392  PROBE SIZE: IO/A

MDA =271 +329_% + B
[ / /0

0.3%2 ( OJ& 71100 cm2)
/6 MDA = 32 o fi60 o>

B
Technician: M ,(&)JN __Date: _(Z ~7-7‘-{

Reviewed by: °3 i 4 __ Date: _y2-7— ??’




Section 2

Unaffected Area Surveys

R&D Area
Process Line
Storage Room
Furnace Area



p4j¢ [ of 7

SURVEYOR £.L Yoy Ar feevr Grocaylr DATE 12/7/ 44

REVIEWER

SURVEY METERS
MODEL _Ludlupm 2110

SERIAL #5236
CAL DUE z‘o//?r/?s

. TIME

/Y475

MODEL Lud/fum 2220

SERIAL #_3°2°6 7
CAL DUE __ro/2/ 7%

MODEL _Zizv#
SERIAL #_28 /5L
CAL DUE_(0//4/25

EFFICIENCY —2-239  EFFICIENCY—22%67  EFFICIENCY—&4
TYPE qY4Y—9 TYPE Ac—3 TYPE Hzsp Kem
BKG 7& cLs - BKG & com BKG S mﬁm’,/ »//f
MDA _/3¢o ,{/p,,f&ocm’- MDA &4 gfmf/mo em® MDA N4
LOCATION:  Bou, s¢l o Lomb RO Apes
D @ *k fz efves } SMEAR| dpm/100 cm?2
:g @ 'DH"”‘JJ @ W;.rri ﬁunZ’D # B‘Y o
,s \ @ % w See 14“}}4 645 6/
‘: : > “"P‘ )
Tub e y /
Steps [ﬂj‘ :g /
@ @ CPAI‘H /
o |@ [
@ L1 /
@ 3 - //
N u
® P Wi
@ . d © /A
Z /
@ (5 [
@ 7"
@ fﬁéz‘ne P@—l Cinetf |. /
NOTE: Smear results in dpmv/100 cmR unless otherwise noted. (1) denotes .
smear location. An * followed by a number in dpm (i.e., * 100 dpm) /
denotes direct probe readings in dpm/100 cm2. # denotes dose /
rates in mR/hr. /
PURPOSE: Una e Led Hrea Relesse S;rw/

¥* kNO< Conteinin

k-Yo was removed A

ﬂc areq gn;/ él‘owjé/ 7‘» 7‘44 éa?él oo,




fage <7

REMOVABLE CONTAMINATION

[_DATE: 12/ 7/ 74 LOCATION: &y schot lomb Ro /) 4o
COUNTER: Loflum 2220 S# 2057 EFFICIENCY: _O. 06 7 /)%4
Modei Number Alpha Beta/Gamma
RPM/100cm? RPM/100¢cm? QPM/100cm?
LOCATION By o LOCATION By o LOCATION By a
/ ]‘ < 64 z/ / < 65
[ / < co 2L / < &7 /
3 / z 69 73 / < €9 /
{ [1= o]l 2y [ 1< e /
5 [ e co|| 2o | < ¢v /
b / < c7|ll 76 N/A < ¢7
7/ | / < 7 z7 / z ¢4
g [ l<coll =6 |/ < é5 /
9 [ = el 29 |/ =¢7 /
/0 | < &7l 30 / < ¢q /
L M4 < e N/ 4
/L [ < ¢ / /
i35 I < &g /
TN / /
s 1] < cq VA /
/6 || = <7 / /
7] < ¢7 A /
/& l c C9 / /
9| <l / /
70 < oo
a MDA (dpm/100cm 2) £7
ALPHA BKG COUNT RATE; O cprm By MDA (dpm/100cm 2) NA
BETA/GAMMA BKG COUNT RATE:___ ¥4 SURVEYOR D.L. Ui L7 v Croezyt
SUPERVISOR % éA




pﬁjc 3 ok 7
REMOVABLE CONTAMINATION

DATE: _/2-7 — 27 : LOCATION: &uscd s lomd Ko
COUNTER: Lustesn 2220 L “EFFICIENCY: __ X/ cf,’jaf”;%,.v
Model Number Alpha Beta/Gamma
LPM/100¢cm? RPM/100cm? DPM/100¢cm?2

LOCATION By «  LOCATION By o LOCATION By a

/ < 940 o/ Z Gy /

ya = Y 1 < Fyy / /

3 e 740 l T3 2 % / /

/e 940 l 1Y | < 9y, / /

S £ 990 l w3 < 90 | N / /

¢ |e 9% [l 26 |« | [4

7 < P / 7 < 990 /

5 | 24 / 18 | < %0 / /

9 e | | |25 leow |]- /

o < 9% | x 30 |<wo | N/

// < 9 IA / A

= we ] 7 7

/3 |z om0 | | /

44 & P90 I / /

(5 e o || Y /

/6 Z 29 l / A /

17 e 200 || // /

/& | D40 l / /

(9 _|< oo || / /

z0 < 9¥0 /

o MDA (dpm/i00cm2) __A/4

ALPHA BKG COUNT RATE. __ N/A By MDA (dpm/100cm2) _ 940

BETA/IGAMMA BKG COUNTRATE: _ 7 prr oo ) L U

SUPERVISOR




’Uﬁﬁe 7 o_s[ 7
AVERAGE CONTAMINATION SURVEY RESULTS

DATE: __12/2/ %Y LOCATION: _Louscd & lemd — £3/)
INSTRUMENT _L wtlum_2220  SE Svoc> PROBE: A —3 EFF:  O.0cc™>
MODEL NUMBER MODEL
GRID NUMBER dpm/100cm2 GRID NUMBER dpm/100cm2
/ < %L?‘; 70 < Co
< < &9 Y/ c €9
3 < 9 [ < &g
7 < ¢7 75 < &7
S) = 9 x4 < ¢9
A < Co 25 < &9
7 < 69 6 < &g
§ <~ &9 . 27 c <9
9 =z 69 2% < €9
/0 < &9 7 < &7
I < 69 S0 < c9
/L < 69
/3 < Cg /
'y < cg /
) < ¢ N,/
/¢ e ¢9 A
/7 < &9 /
/& < 69 /
/9 =z 69 /

Average Background counts per minute ____© <o
MDA (dpm/100cm 2) Vi

*‘BASED ON AVERAGE OF 5 DIRECT MEASUREMENTS
(INITIAL DIRECT MEASUREMENT WAS GREATER THAN 60% OF GUIDELINE VALUE)

dom__ _(gross count rate) — (background count rate) SURVEYOR 2. L, V.&////y\7{/“ fovin Groes,

100cm2 efficienc (probe area) .
(sfclency) o an ' SUPERVISOR \é WA




AVERAGE CONTAMINATION SURVEY RESULTS” 7

DATE: /z /7}/4 A LOCATION: Zowscd land  Rof) fe,
INSTRUMENT Lolum 2220 S# 52436 pRope. _ 77~ 7 EFF: 0,239
MODEL NUMBER MODEL
GRID NUMBER dpm/100cm2 - GRID NUMBER dpm/100cm2
/ < /560 76 < /3C6
& Z 500 z/ < /3266
3 < 1360 [24 = /3¢o
/ < /3¢o 3 3360
J < /3Co 7Y < ,2¢6
c < /360 'Lr/( c /S¢co
w, c /360 g4 = /3¢Co
4 c /260 ) = /3¢cc
9 < [3to 78 & sFCC
[V £ /360 79 < /3Co
Il < 4266 Zo £ /3¢ o
I T <z /3¢o
13 c /366 /
/‘/ £ /3¢eo /
/5 < /3¢ 6 N//
/L < /Sco / /4
/7] c /€ o /
/& « /3¢Co /
/ 7 2790 /
Average Background counts per minute 74
MDA (dpm/100cm 2) /3¢0

*BASED ON AVERAGE OF 5 DIRECT MEASUREMENTS
(INITIAL DIRECT MEASUREMENT WAS GREATER THAN 60% OF GUIDELINE VALUE)

0. L. Uann A

dpm__ _(gross count rate) — (background count rate) SURVEYOR A

100cm 2 (efficiency)  (probe area)

100cm 2

Gz, Ljﬁf'
SUPERVISOR *Zf?) M/———"




,//’:'fjg C c'( 7

EXPOSURE RATE SURVEY RESULTS

DATE__12-2-9Y LOCATION: L2ncckh & Lowdn 2D peed
biG (-I3755
INSTRUMENT_2i ccan. [R21%L. CALDUE: _A&—t4=5- /6 ~14-95"

GRID NUMBER EXPEE%RE RATE GRID NUMBER EXPEI%%HE RATE
icm Im lem lm

| TuR|hs 1 szl
2 /s eolle q [le el
3 / Turz| e 20 / g |~
Y | lsemid =] | sorhe
o= T S e 22 / s\
L / vue/he 23 / B m i A \
5 | g e oy NI/
A / AN 25 / s e |
g o /A YR 2L X 2\
(e X e \Ne 2z / sue=2he
1 j Toulhe 2% / Y wz2lhe
12 / lewl\v¢ 29 / Yelhe
13 / Sedlhe 20 ul w2l he
1Y / SR\

1S / S\ e g plae®

lis / | e / A’

| 2 / Szl /

MEASUREMENTS TAKEN AT 1cm AND/OR 1m ABOVE THE FLOOR.

BKG:_S 2 [l  SURVEYOR U T2 /_).M,\Q

SUPERVISOR




/ﬁﬁjc

MDA CALCULATION SHEET

z
TS: { TR: / RB:_ 78 cym VFF: O 2_3 9 __ PROBE SIZE: /S e

MDA = 271 F329 25 + 95y
i 7

0,239 (/5 7100 cm2)
MDA = 13co c/l‘pm //aa com &

747

MFETER 2220 “/4c-3 SERIAL #:_S00C 7

Z
TS: / TR: / RB: OCfﬂm EFF: 0:06C7 _ PROBE SIZE: S Z¢o

MDA = 271 +329_C + O

) /

] [

00667 (£ 7100 cm2)
MDA = g o{/m/oocm *

s | ™/ RB: Y om. BFF: O 238 rproBESIZE: /Scm

MDA = 271 +329%( %Y + '//Z )Wa
/ /

Removalle
0,228 ( /S 1100cm2)

Cn/
/‘ MDA = __7/0 o{ﬁm,//ﬁa coms

METER SERIAL #: B
TS: T8: RB: EFF: PROBE SI

)R]

( / 100 cm2)

Technician: '0 L. //@”’7 ____ Date: /2/7/6/

Reviewed by: \'@ L‘&“/Q"’_— Date: /2/7'/7‘[




By: Date: Project: 2278-300

Chkd: Date: Page #:

Bausch & Lomb Release Survey Data

Survey Unit: R&D Area
Activity (dpm/100cm*2)
Removable a Removable g—y
Location

Number Activity Uncertainty * MDA Activity  Uncertainty * MDA
1 69 16 69 940 64 940
2 69 16 69 940 64 940
3 69 16 69 940 64 940
4 69 16 69 940 64 940
5 69 16 69 940 64 940
6 69 16 69 940 64 940
7 69 16 69 940 64 940
8 69 16 69 940 64 940
9 69 16 69 940 64 940
10 69 16 69 940 64 940
11 69 16 69 940 64 940
12 69 16 69 940 64 940
13 69 16 69 940 64 940
14 69 16 69 940 64 940
15 69 16 69 940 64 940
16 69 16 69 940 64 940
17 69 16 69 940 64 940
18 69 16 69 940 64 940
19 69 16 69 940 64 940
20 69 16 69 940 64 940
21 69 16 69 940 64 940
22 69 16 69 940 64 940
23 69 16 69 940 64 940
24 69 16 69 940 64 940
25 69 16 69 940 64 940
26 69 16 69 940 64 940
27 69 16 69 940 64 940
28 69 16 69 940 64 940
29 69 16 69 940 64 940
30 69 16 69 940 64 940

* Uncertainties represent the 95% Confidence level, based on counting statistics.
When survey data indicated less than MDA, the MDA value was used in the calculation.



By: Date: Project: 2278-300

Chkd: Date: Page #:

Bausch & Lomb Release Survey Data

Survey Unit: R&D Area

Activity (dpm/100cmA2)

Direct o Direct p—y
Location

Number Activity Uncertainty * MDA Activity Uncertainty * MDA
1 69 16 69 1360 79 1360
2 69 16 69 2800 109 1360
3 69 16 69 1360 79 1360
4 69 16 69 1360 79 1360
5 69 16 69 1360 79 1360
6 69 16 69 1360 79 1360
7 69 16 69 1360 79 1360
8 69 16 69 1360 79 1360
9 69 16 69 1360 79 1360
10 69 16 69 1360 79 1360
11 69 16 69 1360 79 1360
12 69 16 69 1360 79 1360
13 69 16 69 1360 79 1360
14 69 16 69 1360 79 1360
15 69 16 69 1360 79 1360
16 69 16 69 1360 79 1360
17 69 16 69 1360 79 1360
18 69 16 69 1360 79 1360
19 69 16 69 2240 98 1360
20 69 16 69 1360 79 1360
21 69 16 69 1360 79 1360
22 69 16 69 1360 79 1360
23 69 16 69 3360 118 1360
24 69 16 69 1360 79 1360
25 69 16 69 1360 79 1360
26 69 16 69 1360 79 1360
27 69 16 69 1360 79 1360
28 69 16 69 1360 79 1360
29 69 16 69 1360 79 1360
30 69 16 69 1360 79 1360

* Uncertainties represent the 95% Confidence level, based on counting statistics.
When survey data indicated less than MDA, the MDA value was used in the calculation.



NINETY-FIVE PERCENT CONFIDENCE CALCULATION SHEET
Bansch #lomé

Survey Unit R+l Aes Date _ /2 -7 —7F

Meter L’W?//mn 2220  Serial # oot 7

Probe Ac-3 Serial # 7/ %2

MDA 9 ;»I/amﬂ?o ot Survey Type [Lemoys é/e el

Guideline Value zoe (dpm/100cm?)

Average Measurement Level

where:
Xove = calculated mean for a survey unit,
o, = mumber of measurements within a survey unit,
X; = systematic and random measurements at point (i)
Standard Deviati
.l
(=, - J::,)2
s, = 1=1
n, -1
where:
S, = standard deviation
n, = mumber of measurements within a survey unit
X = systematic and random measurements at point (i)
Xove = calculated mean for a survey unit
Xave 6 q n, = 3 %

z (xave" xi.)2 = —o Sy = _.O—



where:
Ueg = value compared guideline value to determine 95% Confidence Level
Kive = calculated mean for a survey unit,
t1edf = 95% confidence level for n-1 degrees of freedom (from NUREG/CR-5849, Table B-1,
"Factors for Comparison of Survey Data")
8, = standard deviation of measurements in a survey unit, and
o, = mmber of measurements within a survey unit used to determine x,,, and s,.
o =7
tl-c,df = M
Sy = o
n = _ 30
b =_°7

NOTE: When determining x,,., only minimum detectable activity (MDA) values were available
for some measurements locations; the MDA values were therefore used as actual activity levels
for the purpose of performing this calculation.

The site specific guideline values for this project are 5000 dpm/100 cm? fixed plus removable and
1000 dpm/100 cm? removable for beta-gamma emitting nuclides, and 1000 dpm/100 cn? fixed
plus removable and 200 for alpha emitting nuclides. If u, is less than the specific guideline value,
the data for this survey unit satisfies the guideline at the 95% confidence level. If p, is greater
than the specific guideline value, further remediation of the survey unit is necessary.

Individual Completing Form: 9, L Vor 7 Date: /2 -7~7¢

Reviewed By: / /_;/Z/ Date: //// 7S~




NINETY-FIVE PERCENT CONFIDENCE CALCULATION SHEET
Eonschod Lomé
Survey Unit K+ 2 Ao Date _j2-7-7%

Meter th//w,a, 2220 Serial # Cooe 7

Probe Fc-3 Serial # /2S5 &2

MDA cq «f/ﬂ/f{l/ﬂv‘wZSurvey Type p 17 C 7Z %
Guideline Value |00 0 (dpm/100cm?)

Average Measurement [evel

where:

Xove = calculated mean for a survey unit,

n, = mumber of measurements within a survey unit,

X = systematic and random measurements at point (i)

o
T x _27_ n, se Xpve = C9
Standard Deviati
nl‘
Z (xm - xl)z
s = i=1
2
n, -1

where:

S, = standard deviation

n, = mumber of measurements within a survey unit

X = systematic and random measurements at point (i)

Xeve = calculated mean for a survey unit

G 9 3O

xave / nﬂ = —
z (xave' xi)2 = C) Sx = L



where:

Le = value compared guideline vaiue to determine 95% Confidence Level

Kave = calculated mean for a survey unit,

t) qas = 95% confidence level for n-1 degrees of freedom (from NUREG/CR-5849, Table B-1,

"Factors for Comparison of Survey Data")

Sy = standard deviation of measurements in a survey unit, and

n, = number of measurements within a survey unit used to determine Xe a0 S,
Xave = -——-7
t1-«:,dt‘ = ———/' & q 7
Sy = ©

2 O

n, =
o = ——-—@ q

NOTE: When determining x,,,, only minimum detectable activity (MDA) values were available
for some measurements locations; the MDA values were therefore used as actual activity levels
for the purpose of performing this calculation.

The site specific guideline values for this project are 5000 dpm/100 cm? fixed plus removable and
1000 dpm/100 cm? removable for beta-gamma emitting nuclides, and 1000 dpm/100 cn? fixed
pius removable and 200 for alpha emitting nuclides. If u, is less than the specific guideline value,
the data for this survey unit satisfies the guideline at the 95% confidence level. If y, is greater
than the specific guideline value, further remediation of the survey unit is necessary.

Individual Completing Form: 0 L, [/er 7 Date: / 2~/-< 4

Reviewed By: / % Date: //d/q 5




NINETY-FIVE PERCENT CONFIDENCE CALCULATION SHEET
ngic/r o+ Lo,;;,é

Survey Unit A#D Area  Dae _ /27~

Meter Lud/em 2220  Serial # Soo¢ [/
Probe Y -4 - Serial # PLOEC 6/

MDA _9Y 0 dpn/isccm’ Survey Type _ Resmovatle ZE-Y

Guideline Value /0006 (dpm/100cm?)

Average Measurement Level

where:
Xive = calculated mean for a survey unit,
n, = number of measurements within a survey umit,
X = systematic and random measurements at point (i) i
£x _2ZE, 200 o 30 fa=_ 770
S iard Deviati
nl
Z (xm - xl)z
s, = i=1
n, -1
where:
S, = standard deviation
n, = mumber of measurements within a survey unit
X; = systematic and random measurements at point (i)
Xove = calculated mean for a survey unit
o Z o
Xave = L n, =

z (xave' xi)2 = L sx = O—



By = xevo * tl-a,ay‘ >

=

where:

Ue = value compared guideline vaiue to determine 95% Confidence Level

Xave = calculated mean for a survey unit,

teaf = 95% confidence level for n-1 degrees of freedom (from NUREG/CR-5849, Table B-1,

"Factors for Comparison of Survey Data")

8¢ = standard deviation of measurements in a survey unit, and

n, = mlmberofmeasuremcmswithjnasurveyunitusedtodctcnnincxmands,.
xnve = qq 0
tl.c,df — /: é 79
S = ©

o

n =_2
pe = _700

NOTE: When determining x,,,, only minimum detectable activity (MDA) values were available
for some measurements locations; the MDA values were therefore used as actual activity levels
for the purpose of performing this calculation.

The site specific guideline values for this project are 5000 dpm/100 cm? fixed plus removable and
1000 dpm/100 cm? removable for beta-gamma emitting nuclides, and 1000 dpm/100 cr? fixed
plus removable and 200 for alpha emitting nuclides. If x, is less than the specific guideline value,
the data for this survey unit satisfies the guideline at the 95% confidence level. If u, is greater
than the specific guideline value, further remediation of the survey unit is necessary.

Individual Completing Form: 0. L, Veapn Date: /2-7-7%

Reviewed By: // é«ﬁ//fl Date: {//&/?5’




NINETY-FIVE PERCENT CONFIDENCE CALCULATION SHEET
56-7 Sch A LW"? é

Survey Unit _&+2 Ares  Date /2-7-9¢

Meter Crdlom 2222 Serial # sz &3¢

Probe VY -7 Serial # __ R0 687/

MDA /3¢eo /f@’fﬁ“”LSurvey Type Direct &->

Guideline Value $ooo (dpm/100cm?)
Average Measurement Leve]

where:
calculated mean for a survey unit,

number of measurements within a survey unit,
systematic and random measurements at point (i)

z X ‘/‘5‘ 120 Dg__g © Xave = —LJO

.B‘.F’g‘
nmnow

where:

standard deviation

mumber of measurements within a survey unit
systematic and random measurements at point (i)
v calculated mean for a survey unit

Xave = —/50{{ I, = ——30

A S

)) (xave' xi)2 = ¢ 228 920 Sy = 7’6 31 3

Y S B A



where:
Ue = value compared guideline value to determine 95% Confidence Level
Xave = calculated mean for a survey unit,
t)eat = 95% confidence level for n-1 degrees of freedom (from NUREG/CR-5849, Table B-1,
"Factors for Comparison of Survey Data”)
S, = standard deviation of measurements in a survey unit, and
n, = mxmberofmcasuremcmswithinasurveyunitusedtodetenninexmands,.
_ / So z
Xave -
Laa = _/'_6q1
g = Y¢3.3
x Lz
o
I, = ———3
ne = _1692.7

~ NOTE: When determining x,,,, only minimum detectable activity (MDA) values were available
for some measurements locations; the MDA values were therefore used as actual activity levels
for the purpose of performing this calculation.

The site specific guideline values for this project are 5000 dpm/100 cm? fixed plus removable and
1000 dpm/100 cm? removable for beta-gamma emitting nuclides, and 1000 dpm/100 cn? fixed
plus removable and 200 for alpha emitting nuclides. If y, is less than the specific guideline value,
the data for this survey unit satisfies the guideline at the 95.% confidence level. If u, is greater
than the specific guideline value, further remediation of the survey unit is necessary.

Individual Completing Form: //) L l/f/’ 74 Date: / 1-7-79

Reviewed By: / ﬁ/;,/ Date: _//2/25




NINETY-FIVE PERCENT CONFIDENCE CALCULATION SHEET
bony ch & Ly 4

Survey Unit R+ 2 Area Date _/2-7-7Y

Meter 5/' tron M, crui‘?gm Serial # Az /J/L

Probe N 4 Serial # N A4

MDA N A Survey Type £ X0 Suure

Guideline Value* 1V i Rem [ (dpmHOOTTT) q,\%: e
Aeincivnes pLLh v

Average Measurement Level

where:

= calculated mean for a survey unit,
n, = number of measurements within a survey unit,

X systematic and random measurements at point (i)
2x Y3 o, 30 X, =_ 4. &
Standard Deviati

nl
(x,, - x)’
S = i=1
z
n -1
where:

S, = standard deviation

n, = mmber of measurements within a survey unit

X; = systematic and random measurements at point (i)

Xave = calculated mean for a survey unit

I
X = _4& n = _3o6

e x = _2Y s, =_0Y



§
x

s
1/"
&

He = rmn + tl-a,nf

where:
Ue = value compared guideline value to determine 95% Confidence Level
Kave = calculated mean for a survey unit,
ty.qat = 95% confidence level for n-1 degrees of freedom (from NUREG/CR-5849, Table B-1,
"Factors for Comparison of Survey Data")
5, = standard deviation of measurements in a survey unit, and
n, = m:mberofmeasuremcmswithinasutveyunitusedtodetermincxmands,.
Xave = H' 1
tadg = /' 6 A
s o= 0.
n o= __ 39
e =_419 _

- NOTE: When determining x,,,, only minimum detectable activity (MDA) values were available
for some measurements locations; the MDA values were therefore used as actual activity levels
for the purpose of performing this calculation.

The site specific guideline values for this project are 5000 dpm/100 cm? fixed plus removable and
1000 dpm/100 cm’ removable for beta-gamma emitting nuclides, and 1000 dpm/100 cr? fixed
plus removable and 200 for alpha emitting nuclides. If y, is less than the specific guideline value,
the data for this survey unit satisfies the guideline at the 95% confidence level. If u, is greater
than the specific guideline value, further remediation of the survey unit is necessary.

Individual Completing Form: A L, Vs, Date: /2 ~72-7¢

Reviewed By: ,/ W Date: ///0/ 25




boge | of 7

DATE /2777

d.L. Vonn 76
SURVEYOR __tcrwin  Gryc 2y k
REVIEWER —

SURVEY METERS
MODEL Lad/um 2220
SERIAL #5253 ¢
CAL DUE _re/s2/2/
EFFICIENCY 2227
TYPE__44=9
BKG _2& cpm

TIME _{67¢

MODEL Ledlasn 2220
SERIAL #.322¢C7

CAL DUE to//7/ 95
EFFICIENCY 0. 06¢7
TYPE —>

BKG

O cpmm

MODEL _ &7 v
SERIAL #_Z2/5C
CAL DUE _e//4/25

EFFICIENCY — 24
TYPE L (ro_fe

T/

MDA _2¢e Jpa[Uoocon™ MDA 62 fon fizocn™ MDA N4
LOCATION: 45 wsed A Zumé Fotess éfk;c
= SMEAR| dpm/100 cm2
G O\ @ By [
@ Sve | Alldded
hep) .
© v /
o @[] /
A Misc. Egqaipmen f@ /
e o /
z
® @ " -,
2 ® e /8
*e e
@ | 17
ey ®
NOTE: Smear results in dpmv100 cme unless otherwise noted. (1) denotes /
smear location. An * followed by a number in dpm (i.e., * 100 dpm) /
denotes direct probe readings in dpmv/100 cm2. # denotes dose /
rates in mR/hr. [
PURPOSE: Upg Fected Ares Release S$oruve -y




fose T oA 7
AVERAGE CONTAMINATION SURVEY RESULTS

DATE: ___/2/ 7/ 77 LOCATION: _Souscht Lomb  Hyerss Liye
INSTRUMENT Lo/ 2220 S% SooC?  pRoBE: __A<—3  Epr.  C.06E7
MODEL NUMBER MODEL_
GRID NUMBER dpm/100cm2 GRID NUMBER dpm/100cm2
/ = 9 Zo < (7
pa < (7 2/ o €7
5 Pt A zZ < 69
Y < &9 = = 89
5 < £9 g%4 = €9
b < 9 15 = ¢9
7 < €9 [ < &9
& < c9 z/ < ¢
9 < €9 [ c Cy
/0 e ©9 79 = ¢9
U < €7 20 < <cg
/T < g
/3 < &9 /
%4 < 69 /
/s c c9 N~
/6 e ¢ 9 par
/7 < c@ /
/& < 69 /
(g < €9
Average Background counts per minute c

MDA (dpm/100cm 2) e 7

*BASED ON AVERAGE OF 5§ DIRECT MEASUREMENTS
(INITIAL DIRECT MEASUREMENT WAS GREATER THAN 60% OF GUIDELINE VALUE)

D, L., UVawn /{”
dpm__ _(gross count rate) — (background count rate) SURVEYOR ___key.a Gruc 2y A

100cm2 efficienc (probe area) X
( e SUPERVISOR 7 .




fase S oF
AVERAGE CONTAMINATION SURVEY RESULTS

P4

DATE: ___ /7 /7/9 g LOCATION: Loy scbitlomd Hocess Line
INSTRUMENT L/ 2220 5% S2556 pRope: _ 7 77 gpp. 0,235
MODEL NUMBER MODEL
GRID NUMBER dpm/100cm2 GRID NUMBER dpm/100cm?2
/ < /360 Jo < /SCo
T < J3cO 2/ < /¢ o
3 =  J3co [a & /P60
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REMOVABLE CONTAMINATION ,
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REMOVABLE CONTAMINATION

| DATE: /1/7/‘77 LOCATION: ﬁ%;%,}[w! Vricess Line
COUNTER: Lud/am 1220 _# SooG/ gFFICIENCY: N/ 0235
Model Number Alpha Beta/Gamma
RPM/100cm2 : RPM/100¢cm? DPM/100¢m2
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EXPOSURE RATE SURVEY RESULTS

—
DATE___12-~2-9Y LOCATION: Briusich end Lomls Throcess Line
INSTRUMENT_RicCon R 2\l CALDUE: _ (©-|\{-G5
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BKG: SR /L SURVEYOR 252

SUPERVISOR




ﬂéjé 7 oA )

MDA CALCULATION SHEET

METER 2220 "/t SERIAL #:_S2 &3 £
TS: [ TB: [ RB: 7&# EFF:_0/ 239 _ PROBE SIZE:_ /<7 ¢

MDA - 271 F329 78 P75y

/ N /

0,239 ( (5 /100cm2)

MDA = _/2c0 0{//»%0 comt
METER_2z21o 7/, 3 SERIAL #: _Sooe 7 .
2
s, [ TR /__ RB:_Ocpum EFF:_U. OLC7 PROBE SIZE: 37 com
MDA = 271 F329_Z_ + S

! ! /

0,067 ( 5% /100cm2)
MDA = e 9 _p///h /ﬂocm
= -
MFIFRZZZ0 ~/44-4 SERIAL #:_S00 &/

s/ w__ [ we_YY err_ 0,235 prosE sizE: (Sem ©

MDA = 271 +32% 7Y + 7/ Y
f{thomé < / /
U//}/ 0,235 ( ¢S5 /100cm2)
/ MDA = 296 ofpm /ao con
METER SERIAL 7:
TS: TB: RB:

/ 100 cm2)

MDA =

Technician: Uﬁ”n ___ Date: /T /7/62

Reviewed by: % A,glﬂ‘-/é_/ Date: __ /2 /?’ /?4




Location
Number
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By:

Date:

Project:

2278-300

Chkd:

Date:

Page #:

Bausch & Lomb Release Survey Data

Survey Unit:

Process Line

Activity (dpm/100cmA2)
Removable a
Activity Uncertainty * MDA Activity

69 16 69 940
69 16 69 940
69 16 69 940
69 16 69 940
69 16 69 940
69 16 69 940
69 16 69 940
69 16 69 940
69 16 69 940
69 16 69 940
69 16 69 940
69 16 69 940
69 16 69 940
69 16 69 940
69 16 69 940
69 16 69 940
69 16 69 940
69 16 69 940
69 16 69 940
69 16 69 940
69 16 69 940
69 16 69 940
69 16 69 940
69 16 69 940
69 16 69 940
69 16 69 940
69 16 69 940
69 16 69 940
69 16 69 940
69 16 69 940

* Uncertainties represent the 95% Confidence level, based on counting statistics.

Removable f—y

When survey data indicated less than MDA, the MDA value was used in the calculation.

Uncertainty * MDA
64 940
64 940
64 940
64 940
64 940
64 940
64 940
64 940
64 940
64 940
64 940
64 940
64 940
64 940
64 940
64 940
64 940
64 940
64 940
64 940
64 940
64 940
64 940
64 940
64 940
64 940
64 940
64 940
64 940
64 940



By: Date: Project: 2278-300

Chkd: Date: Page #:

Bausch & Lomb Release Survey Data

Survey Unit: Process Line

Activity (dpm/100cm*2)

Direct a Direct p—y
Location

Number Activity Uncertainty * MDA Activity Uncertainty * MDA
1 69 16 69 1360 79 1360
2 69 16 69 1360 79 1360
3 69 16 69 1360 79 1360
4 69 16 69 1360 79 1360
5 69 16 69 1360 79 1360
6 69 16 69 1360 79 1360
7 69 16 69 1360 79 1360
8 69 16 69 1360 79 1360
9 69 16 69 1360 79 1360
10 69 16 69 1360 79 1360
11 69 16 69 1360 79 1360
12 69 16 69 1360 79 1360
13 69 16 69 1360 79 1360
14 69 16 69 1360 79 1360
15 69 16 69 1360 79 1360
16 69 16 69 1360 79 1360
17 69 16 69 1360 79 1360
18 69 16 69 1360 79 1360
19 69 16 69 1360 79 1360
20 69 16 69 1360 79 1360
21 69 16 69 1360 79 1360
22 69 16 69 1360 79 1360
23 69 16 69 1360 79 1360
24 69 16 69 1360 79 1360
25 69 16 69 1360 79 1360
26 69 16 69 1360 79 1360
27 69 16 69 1360 79 1360
28 69 16 69 1360 79 1360
29 69 16 69 1360 79 1360
30 69 16 69 1360 79 1360

* Uncertainties represent the 95% Confidence level, based on counting statistics.
When survey data indicated less than MDA, the MDA value was used in the calculation.



NINETY-FIVE PERCENT CONFIDENCE CALCULATION SHEET

Survey Unit frocess Lse Date _ /2-7-%

Meter Lnl//mm 2ito Serial # Sz &3¢

Probe v~ Serial # /KO ¢8597,8
MDA _ /50 Survey Type __ Lirec/ B
Guideline Value Soeoo (dpm/100cm?)
Average Measurement Level

where:
Xuve = calculated mean for a survey unit,
n, = number of measurements within a survey unit,
X; = systematic and random measurements at point (i)
B x, Ko, #70 n. So Xy, = ) Sk ©
Standard Deviati
ﬂ'
Z (xm - xl)z
S - =1
* n -1
L4
where:
S, = standard deviation
n, = mmber of measurements within a survey unit
X; = systematic and random measurements at point (i)
Xove = calculated mean for a survey unit
(2}
Xave = ——/ ; ﬁ n, = ——3 0

E (xave' xi)z = —6—- Sx = O



where:

e = value compared guideline value to determine 95% Confidence Level

Kave = calculated mean for a survey unit,

t).gar = 95% confidence level for n-1 degrees of freedom (from NUREG/CR-5849, Table B-1i,

"Factors for Comparison of Survey Data")

Sy = standard deviation of measurements in a survey unit, and

n, = mlmberofmeasurememswithinasurveyunitusedtodetctmincx.v.ands,.
x.. = [3¢0

ave —
c
t]_-q,,df = Lﬁ__
S =_0©
o

I, = —-——___3

— o
Ha - ——/ s C

NOTE: When determining x,,,, only minimum detectable activity (MDA) values were available
for some measurements locations; the MDA values were therefore used as actual activity levels
for the purpose of performing this calculation.

The site specific guideline values for this project are 5000 dpm/100 cm? fixed plus removable and
1000 dpm/100 cm? removable for beta-gamma emitting nuclides, and 1000 dpm/100 cn? fixed
plus removable and 200 for alpha emitting nuclides. If . is less than the specific guideline value,
the data for this survey unit satisfies the guideline at the 95% confidence level. If y, is greater
than the specific guideline value, further remediation of the survey unit is necessary.

Individual Completing Form: ___ 2- L. Vouny Date: /2-7"7%

Reviewed By: // /5// Date: // ./” / g5




NINETY-FIVE PERCENT CONFIDENCE CALCULATION SHEET

Survey Unit _Lrocess Live Dage

/2-7-7Y

Meter Lodlom 2220 Serial #

Sooe7

Probe Ac-3 Serial #

MDA G ofim fr20¢m™ Survey Type

712852

ﬂ/'/’ sC 7L X

Guideline Value /000

(dpm/100cm?)

Average Measurement Level

where:

where:

standard deviation

FalE A i

S

ns =

xave

calculated mean for a survey unit,
mumber of measurements within a survey unit,
systematic and random measurements at point (i)

20

_c7

Xave =

mumber of measurements within a survey unit
systematic and random measurements at point (i)
calculated mean for a survey unit

30

) (xave"xi)z = L Sy = L



where:

Ue = value compared guideline vatue to determine 95% Confidence Level

Kave = calculated mean for a survey unit,

tiar = 95% confidence level for n-1 degrees of freedom (from NUREG/CR-5849, Table B-1,

"Factors for Comparison of Survey Data")

8¢ = standard deviation of measurements in a survey unit, and

n, = mumber of measurements within a survey unit used to determine x,,, and 8;-
Xave = ————-—¢ 7
tl-c,df = ———/I b 7 7
Sx = 6

30

n, =
HPa = —-—-—-G 4

- NOTE: When determining x,,,, only minimum detectable activity (MDA) values were available
for some measurements locations; the MDA values were therefore used as actual activity levels
for the purpose of performing this calculation.

The site specific guideline values for this project are 5000 dpm/100 cm? fixed plus removable and
1000 dpm/100 cm? removable for beta-gamma emitting nuclides, and 1000 dpm/100 c? fixed
plus removable and 200 for alpha emitting nuclides. If u, is less than the specific guideline value,
the data for this survey unit satisfies the guideline at the 95% confidence level. If u, is greater
than the specific guideline value, further remediation of the survey unit is necessary.

Individual Completing Form: 2 . L Vﬁ’”’ Date: /2777

2 . '
Reviewed By: _/~ %}w// Date: _~ / /0/F5~




NINETY-FIVE PERCENT CONFIDENCE CALCULATION SHEET
Survey Unit Process Live Date /2 -7-79
Meter Lucl/mm 212¢ Serial # Socob/

Probe _ 77— Serial # R0 €67 ¢/

MDA _74¢_clpm f20cm® Survey Type Remoyole  Z-¥

Guideline Value /00 (dpm/100cm?)

Average Measurement Level

where:
Xave = calculated mean for a survey unit,
n, = mumber of measurements within a survey unit,
X; = systematic and random measurements at point (i)
2 X; & oo n 3 0 Xave = 9?0
Standard Deviati
H‘
(x,,, - =)?
S - 1=1
2
n, -1
where:
S, = standard deviation
n, = mmber of measurements within a survey unit
x; = systematic and random measurements at point (i)
Xove = calculated mean for a survey unit
xgvg = ﬂ___ n’ = _l

> (xnve' X,)2 = ..._.L Sx = ©



where:
e = value compared guideline value to determine 95% Confidence Level
Xave = calculated mean for a survey unit,
t) eas = 95% confidence level for n-1 degrees of freedom (from NUREG/CR-5849, Table B-1,
"Factors for Comparison of Survey Data")
Sy = standard deviation of measurements in a survey unit, and
n, = mmber of measurements within a survey unit used to determine x,,, and s,.
Y0
xave = 7
t —_— / / éq 7
1-,df
Sx = ©
(0]
n, - 3
b = 790

NOTE: When determining x,,., only minimum detectable activity (MDA) values were available
for some measurements locations; the MDA values were therefore used as actual activity levels
for the purpose of performing this calculation.

The site specific guideline values for this project are 5000 dpm/100 cm? fixed plus removable and
1000 dpm/100 cm? removable for beta-gamma emitting nuclides, and 1000 dpm/100 cnf fixed
plus removable and 200 for alpha emitting nuclides. If u, is less than the specific guideline value,
the data for this survey unit satisfies the guideline at the 95% confidence level. If y, is greater
than the specific guideline value, further remediation of the survey unit is necessary.

Individual Completing Form: £ . L Varn Date: _/2~7—7%

y
Reviewed By: //A//"/“/v/‘/ Date: {/’0 / 75~




NINETY-FIVE PERCENT CONFIDENCE CALCULATION SHEET
Bor b o Lomb

Survey Unit Zrvcesslne  Date /L= 79

Meter (Cud/on 2220  Serialf  Soo € 7

Probe he-3 Serial # * 712 S5&Z

MDA 4 c,é?,r.!/dd cml Survey Type feﬂrw/ﬁé/c’, aﬂ

Guideline Value 2Joo (dpm/100cm?)
Average Measurement Level
l n
x = — x,
n s 11
where:
Xave = calculated mean for a survey unit,
n, = number of measurements within a survey unit,

X; systematic and random measurements at point (i)
Bx 2070 30 fa=_C9
Standard Deviati
'l
(x,,, x,)2
§ = i=1
2
n, -1
where:
S; = standard deviation
n, = mmber of measurements within a survey unit
X; = systematic and random measurements at point (i)
Kave = calculated mean for a survey unit
x,, = _F49 n, = _30

z (xave' xi)2 = —o Sy = _._O_



where:

M = value compared guideline value to determine 95% Confidence Level

Xave = calculated mean for a survey unit,

t) et = 95% confidence level for n-1 degrees of freedom (from NUREG/CR-5849, Table B-1,

"Factors for Comparison of Survey Data”)

Sy = standard deviation of measurements in a survey unit, and

n, = mmber of measurements within a survey unit used to determine x,,, and s,.
Xe = _ €7
t]__g'df = _/I—Mi
Sx = ©

30

n, =
I“B = G 9 \

NOTE: When determining x,,,, only minimum detectable activity (MDA) values were available
for some measurements locations; the MDA values were therefore used as actual activity levels
for the purpose of performing this calculation.

The site specific guideline values for this project are 5000 dpm/100 cm? fixed plus removable and
1000 dpm/100 cm* removable for beta-gamma emitting nuclides, and 1000 dpm/100 cr? fixed
plus removable and 200 for alpha emitting nuclides. If u, is less than the specific guideline value,
the data for this survey unit satisfies the guideline at the 95% confidence level. If y, is greater
than the specific guideline value, further remediation of the survey unit is necessary.

Individual Completing Form: 0/ L/ U arhn Date: /27— 7y

-z
Reviewed By: / /71—’// Date: /41/)/ 20




NINETY-FIVE PERCENT CONFIDENCE CALCULATION SHEET

Survey Unit frocess Lipe Date /2779

Meter g/é/&n iy /Q/’I Serial # /g 2/67[—

Probe N A Serial # NA

MDA N A Survey Type 'E)/(,?J_S'w/e
Guideline Value 10 o Ko Jhr (dpertO0Cm?)
Average Measurement [ evel

where:
Kave = calculated mean for a survey umnit,
o, = number of measurements within a survey unit,
X = systematic and random measurements at point (i)
s so S
Zx, /55 n, ~~ Xye =0 &
S lard Deviati
.l
2, - x)
- 1=1
S = -
nl
where:
S, = standard deviation
n, = mumber of measurements within a survey unit
X; = systematic and random measurements at point (i).
Xave = calculated mean for a survey unit
Xye = _ 0L n, = _30

z (xave' xi)2 = L Sy = __D—'L/



where:

e = value compared guideline value to determine 95% Confidence Level

Keve = calculated mean for a survey unit,

[ = 95% confidence level for n-I-degrees of freedom (from NUREG/CR-5849, Table B-1,

"Factors for Comparison of Survey Data")

S¢ = standard deviation of measurements in a survey unit, and

n, = mumber of measurements within a survey unit used to determine x,,, and 8;-
Xee = _S:T
tl-c.df = /'—MZ
s o= _ 0

_ O
n, = 3

S, .

Ya = ___3_

NOTE: When determining x,,,, only minimum detectable activity (MDA) values were available
for some measurements locations; the MDA values were therefore used as actual activity levels
for the purpose of performing this calculation.

The site specific guideline values for this project are 5000 dpm/100 cm? fixed plus removable and
1000 dpm/100 cm? removable for beta-gamma emitting nuclides, and 1000 dpm/100 cn? fixed
plus removable and 200 for alpha emitting nuclides. If y, is less than the specific guideline value,
the data for this survey unit satisfies the guideline at the 95% confidence level. If y, is greater
than the specific guideline value, further remediation of the survey unit is necessary.

Individual Completing Form: Q. L, Vann Date: /-7 7%

Reviewed By: / &/% Date: 7//// / =




REVIEWER

SURVEY METERS

MODEL _Ledl f1pm 2220

SERIAL #5283 ¢

D L. Ve Fo

/jqje /0#‘ 7
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TYPE 79-7 TYPE___Ac =3 TYPE__ i cro fe m
BKG 75 con BKG O _cpm BKG S e [or
MDA /13C o O(fm /00&;;ZMDA ¢ 7 V{/’W A”" 2k MDA YA
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SMEAR| dpm/100 cm?
# By o
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> ® Y & 7
/3 :
@ ® ¥ ® & //
® “
® @ & i
® o © -
® © w e, /
& /
Gy @7 24 & /
i
fmm,\\q T3-30 on éq.fe o/ L./q// p,,,,/ m///h/ef-/-w /
NOTE: Smearresultsin dpm/100 cm2 unless otherwise noted. (1)denotes .

smear location. An * followed by a number in dpm (i.e., * 100 dpm) /

denotes direct probe readings in dpmy100 cm2. # denotes dose /

rates in mR/hr. /

PURPOSE: Uy~ //(;5 7{{/ 2774 /Z/!ﬁfe (br/"x/z//
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REMOVABLE CONTAMINATION
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ALPHA BKG COUNT RATE;

O cpm
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REMOVABLE CONTAMINATION -

DATE: __ /Z2=7= %¥ LOCATION: Baused & bund  Skrey, Kooun
COUNTER: Luc//on 2220 gj;é”ﬁfl’?FFlClEch: N/ 0.2%5
Model Number Alpha Beta/Gamma
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SUPERVISOR




Fase 7 A )
AVERAGE CONTAMINATION SURVEY RESULTS

DATE. __/'2-7- 7% LOCATION: Sruschdt Lowmd  Shrue opes |
INSTRUMENT_Lel/um 2220 Sc0b7 PROBE:__ (=3  gff. _0,06C 7
MODEL NUMBER MODEL
GRID NUMBER dpm/100cm2 GRID NUMBER dpm/100cm2
/ < 7 20 £ ¢4
[& < Cq 2/ < <¢9
3 < G 27 < Co
Y < s 23 < &9
S < cq Y £ ¢s
¢ i cg sy < €9
/- < ¢9g L < ¢9
' £ ¢gq z7) < ¢9

7 < Fg (24 £ 69
/U = C9 79 < <9
'l < é9 o < Cog
/L Z <9
/3 c ¢o 7
/Y < c9 /
/S e €9 Al //
/¢ < _cv ey
/) c €9 /
/& < 69 /
/9 £ ©C9 /

Average Background counts per minute __© <2
MDA (dpm/100cm 2) ¢ g

*BASED ON AVERAGE OF 5 DIRECT MEASUREMENTS
(INITIAL DIRECT MEASUREMENT WAS GREATER THAN 60% OF GUIDELINE VALUE)

ﬂ , L . (/"‘/’/7/7 ’4;

dpm _ _(gross count rate) — (background count rate) SURVEYOR  ~ev.0 Grmc 27/

100cm2 efficienc (probe area)
( Z 100cm 2 SUPERVISOROéQ) %wﬂ




lase S of 77

AVERAGE CONTAMINATION SURVEY RESULTS

DATE: __/277=9% LOCATION: Zovscd i Lomby Shyo,. areq
INSTRUMENT Lud/um 2220 $z2¢3¢  pROBE: _ Y4-7 EFE:  ©.239
NUMBER MODEL
GRID NUMBER dpm/100cm2 GR!D NUMBER dpm/100cm2 _
/ < /360 70 < /3C0 ,
A < /56 o z/ < /3Go J
< /S¢co gAS < /366 '
Y c /3Co 73 < /366
») c /360 2 Y £ /2¢ 6
A c  J/3Ce6 7.5 zSsz a0
Wy < /SCo [4A < /2ce
§ £ /3co 17 < s3co
gl < /£ o 1 & < /PCo
¢ < /Zeo <7 < J3c0
/! /¢ &©° 30 < /3¢o
/L < /3co
/3 < /26 o /
/L/ < /S &co /
[ S £ /ZCo N L~
[ ¢ < /36O / A
/7 < /2o /
| & < /36co /
/9 = /% Co

Average Background counts per minute 75

MDA (dpm/100cm 2)

*BASED ON AVERAGE OF 5 DIRECT MEASUREMENTS
(INITIAL DIRECT MEASUREMENT WAS GREATER THAN 60% OF GUIDELINE VALUE)

0 L., UVerwn 4“

'l;'Ct’u,-'n Groe Z;’%

dpm__ _(gross count rate) — (background count rate) SURVEYOR

100cm2

(efficiency)

(probe area)
100cm 2

/3L0

SUPERVISOR “@ DK |



EXPOSURE RATE SURVEY RESULTS

DATE. [R-2-9Y LOCATION: _[2riivsch 4/ comls  $hr . Hres

(O-1Y-95

INSTRUMENT /23 /crirn  /32/5%L

CAL DUE:

EXPOSURE RATE EXPOSURE RATE

GRID NUMBER LRh GRID NUMBER LR/
lem Im lem Im
/ s ]he | & Turlhe
2 Sue |\ 19 / S| b
3 & a2l he 20 / T\ e
Y s o2 e 2 / =R\
S sl e 22 / s\~
¢ sszhre an / 2V
Z | szl 24 VA s
g / soRlc 25 / gulhc
9 ol el 2¢ [ leahe
(O / s\lar 22 Z Yo/ he
1/ / 2/ e 25 / Yz We
/2 / LR hr 527 / O R = A
/3 / s~2lhe 20 YR ) L
1y | seele
LS s | N //&J,/
[l L) b~ A
(7 2o
MEASUREMENTS TAKEN AT 1cm AND/OR 1m ABOVE THE FLOOR.
BKG: S| h~ SO L

SURVEYOR
SUPERVISOR




ﬁﬁje 7 oF

MDA CALCULATION SHEET

1s. | m [ RB: 9 8¢ ym VFF:_O: 39 propesize: /e ®
MDA = 270 +329 28 + 18
/ / /
0.239 ( /5 /100cm)
MDA = _13¢o 5{//41 Sfrooem™
MFETER 2220 “/4c-3 SFRIAL #:__ 5006 7.
1s: |/ m__ | e Ucpm_ EFF: 0, 0CC7 PROBE SIizE:_ 27 < ©
MDA = 271 +329_°_ +_©
/ { /
C, 0667 ( jc,‘ / 100 cm2)
MDA = &9 a/ﬂm//au”,?-
e
MFIFR 2220 f/gg.7 SERIAL #:__S06 6/
s | ! RB: ‘/V;m eFF:_0, 13 & prOBESIzE:_/Scm ?
/‘ MDA = 271 +329 77 + Y
Ke/»mmv/ e { ! /
on// ©,23& ( /5 /100em2)
MDA = 790 opm froocom & -
MFETFR SERIAL#:___
TS:. 8: RB: EFF: PROBE SI

/ 100 cm2)

Technician: 0 é . (/@m 7 __ Date: /2= ‘31(/
Reviewed by: % ' <A Date: /2~ ?~9y




By: Date: Project: 2278-300

Chkd: Date: Page #:

Bausch & Lomb Release Survey Data
Survey Unit: Storage Area

Activity (dpm/100cm*2)

Removable o Removable p—y
Location

Number Activity Uncertainty * MDA Activity Uncertainty * MDA
1 69 16 69 940 64 940
2 69 16 69 940 64 940
3 69 16 69 940 64 940
4 69 16 69 940 64 940
5 69 16 69 940 64 940
6 69 16 69 940 64 940
7 69 16 69 940 64 940
8 69 16 69 940 64 940
9 69 16 69 940 64 940
10 69 16 69 940 64 940
11 69 16 69 940 64 940
12 69 16 69 940 64 940
13 69 16 69 940 64 940
14 69 16 69 940 64 940
15 69 16 69 940 64 940
16 69 16 69 940 64 940
17 69 16 69 940 64 940
18 69 16 69 940 64 940
19 69 16 69 940 64 940
20 69 16 69 940 64 940
21 69 16 69 940 64 940
22 69 16 69 940 64 940
23 69 16 69 940 64 940
24 69 16 69 940 64 940
25 69 16 69 940 64 940
26 69 16 69 940 64 940
27 69 16 69 940 64 940
28 69 16 69 940 64 940
29 69 16 69 940 64 940
30 69 16 69 940 64 940

* Uncertainties represent the 95% Confidence level, based on counting statistics.
When survey data indicated less than MDA, the MDA value was used in the calculation.



By: Date: Project: 2278-300

Chkd: Date: Page #:

Bausch & Lomb Release Survey Data
Survey Unit: Storage Area

Activity (dpm/100cm*2)

Direct a Direct p—y
Location

Number Activity  Uncertainty * MDA Activity  Uncertainty * MDA
1 69 16 69 1360 79 1360
2 69 16 69 1360 79 1360
3 69 16 69 1360 79 1360
4 69 16 69 1360 79 1360
5 69 16 69 1360 79 1360
] 69 16 69 1360 79 1360
7 69 16 69 1360 79 1360
8 69 16 69 1360 79 1360
9 69 16 69 1360 79 1360
10 69 16 69 1360 79 1360
11 69 16 69 1680 87 1360
12 69 16 69 1360 79 1360
13 69 16 69 1360 79 1360
14 69 16 69 1360 79 1360
15 69 16 69 1360 79 1360
16 69 16 69 1360 79 1360
17 69 16 69 1360 79 1360
18 69 16 69 1360 79 1360
19 69 16 69 1360 79 1360
20 69 16 69 1360 79 1360
21 69 16 69 1360 79 1360
22 69 16 69 1360 79 1360
23 69 16 69 1360 79 1360
24 69 16 69 1360 79 1360
25 69 16 69 2520 104 1360
26 69 16 69 1360 79 1360
27 69 16 69 1360 79 1360
28 69 16 69 1360 79 1360
29 69 16 69 1360 79 1360
30 69 16 69 1360 79 1360

* Uncertainties represent the 35% Confidence level, based on counting statistics.
When survey data indicated less than MDA, the MDA value was used in the calculation.



NINETY-FIVE PERCENT CONFIDENCE CALCULATION SHEET
Survey Unit S7rsze KownDate __/2-7-7¢

Meter Lu ﬁ//wm 2220 Serial # Swob )

Probe =3 Serial # Jrz S&2

MDA ¢ 7 ;4/;,, /.ﬁl)ﬁlql Survey Type /<’::Mdi/0/ {/2 D«

Guideline Value Zo0 (dpm/100cm?)
Average Measurement Level
l L]
xm - = xl
n_ =1
where:
Xive = calculated mean for a survey umit,
n, = mumber of measurements within a survey unit,

X; systematic and random measurements at point (i)
O
Bx 297° n S° X = 67
Standard Deviati
.l
E (xm - xl)z
s = |4t
z
n, -1
where:
S, = standard deviation
o, = mmber of measurements within a survey unit
X; = systematic and random measurements at point (i)
Xyve = calculated mean for a survey unit
30
Xave = —LG 7 n, = —_—
O

2 (xzwe"xi)2 = —O Sy =



Ha = X * U our ,

X1

where:
U = value compared guideline value to determine 95% Confidence Level
Kave = calculated mean for a survey unit,
bt = 95% confidence level for n-1 degrees of freedom (from NUREG/CR-5849, Table B-1,
"Factors for Comparison of Survey Data")
S, = standard deviation of measurements in a survey unit, and
n, - number of measurements within a survey unit used to determine Xy and s..
xave = 4 ?
tl.a'df = ﬂﬂ_
Sx = o
n, = 30
Hu = ©5

NOTE: When determining x,,,, only minimum detectable activity (MDA) values were available
for some measurements locations; the MDA values were therefore used as actual activity levels
for the purpose of performing this calculation.

The site specific guideline values for this project are 5000 dpm/100 cm? fixed plus removable and
1000 dpm/100 cm’ removable for beta-gamma emitting nuclides, and 1000 dpm/100 c? fixed
plus removable and 200 for alpha emitting nuclides. If p, is less than the specific guideline value,.
the data for this survey unit satisfies the guideline at the 95% confidence level. If u, is greater
than the specific guideline value, further remediation of the survey unit is necessary.

Individual Completing Form: [, L % Inn Date: /2-7-74

Reviewed By: / /4?/ Date: _/, /4/ 75—




NINETY-FIVE PERCENT CONFIDENCE CALCULATION SHEET

Survey Unit Storng e Room Date /2 -7— Gy

Meter Lq é’//"im 21l Serial # Soo &/
Probe _ 79Y—7 Serial #  PROCE 76/

MDA _7%0 “-‘é?ff-r//”ac”/t Survey Type Remay s // e E-U

Guideline Value [oCO (dpm/100cm?)

Average Measurement [evel

where:
Xave = calculated mean for a survey unit,
n, = mmber of measurements within a survey unit,
X; = systematic and random measurements at point (i)
Tx, ¥ 700 n. 30 Xy = 279
S {ard Deviati
”.
D (xp, - X
§ = i=1
x
n, -1
where:
S; = standard deviation
n, = mimber of measurements within a survey unit
X; = systematic and random measurements at point (i)
Xeve = calculated mean for a survey unit
L 3o
Xe = 140 n, = _2°9_

2 (xave' xi)z = —(D Sx = _O___



where:
™ = value compared guideline value to determine 95% Confidence Level
Kave = calculated mean for a survey unit,
t) g = 95% confidence level for n-1 degrees of freedom (from NUREG/CR-5849, Table B-1,
"Factors for Comparison of Survey Data")
Sx = standard deviation of measurements in a survey unit, and
n, = mmberofmeasuremcmswithinasurveyunitusedtodetcnninexmands,.
e = _TY6
, _ ), 697
1-a,df T e—
s, =__0
n, = 20
= 740
Ha - 7

NOTE: When determining x,,,, only minimum detectable activity (MDA) values were available
for some measurements locations; the MDA values were therefore used as actual activity levels
for the purpose of performing this calculation.

The site specific guideline values for this project are 5000 dpm/100 cm? fixed plus removable and
1000 dpm/100 cm? removable for beta-gamma emitting nuclides, and 1000 dpm/100 cr? fixed
plus removable and 200 for alpha emitting nuclides. If u, is less than the specific guideline value,
the data for this survey unit satisfies the guideline at the 95% confidence level. If u, is greater
than the specific guideline value, further remediation of the survey unit is necessary.

Individual Completing Form: P L Ve rn Date: /2-7-7%

Reviewed By: f /)g// Date: _/ r//ﬁ/ 75~




NINETY-FIVE PERCENT CONFIDENCE CALCULATION SHEET

Survey Unit S ﬂf‘ﬁf,a_ Afm Date 2-72-7Y

Meter Lm/ Yo 2220 Serial # So0g7)

Probe Ac -3 Serial # /2582

MDA _¢% %{pﬂ,f/w 2 Survey Type Lrrect oL
Guideline Value /000 (dpm/100cm?)

Average Measurement Level

where:
Xave = calculated mean for a survey unit,
n, = number of measurements within a survey unit,
X; = systematic and random measurements at point (i)
: o &
Ix 2970 n_S° Xee=_ 27
Standard Deviati
nl
E ., - x‘)z
_ i=1
§, = -
nl
where:
S, = standard deviation
n, = mmber of measurements within a survey unit
X; = systematic and random measurements at point (i)
Xuve = calculated mean for a survey unit
4
Xave e / n, = l

z (xave' 'xi)2 = —-g__ Sy = —O



—
s

e = X * Y gur

=

where:
e = value compared guideline value to determine 95% Confidence Level
Xove = calculated mean for a survey unit,
ti s = 95% confidence level for n-1 degrees of freedom (from NUREG/CR-5849, Table B-1,
"Factors for Comparison of Survey Data”)
S, = standard deviation of measurements in a survey unit, and
n, = number of measurements within a survey unit used to determine X, and s_.
Xe = _._&7_
/€499
t1-¢,df =
o
Sx =
20
D, = Z

be =_F7

NOTE: When determining x,,,, only minimum detectable activity (MDA) values were available
for some measurements locations; the MDA values were therefore used as actual activity levels
for the purpose of performing this calculation.

The site specific guideline values for this project are 5000 dpm/100 cm? fixed plus removable and
1000 dpm/100 cm? removable for beta-gamma emitting nuclides, and 1000 dpm/100 c? fixed
plus removable and 200 for alpha emitting nuclides. If p, is less than the specific guideline value,
the data for this survey unit satisfies the guideline at the 95% confidence level. If p, is greater
than the specific guideline value, further remediation of the survey unit is necessary.

Individual Completing Form: f L. Vay, Date: /27774

Reviewed By: / ///\/é/'j/ Date: //4/4 e




NINETY-FIVE PERCENT CONFIDENCE CALCULATION SHEET

Survey Unit j%m;g érm Date /2-7— 7.’4/

Meter (v //%,, 2210 Serial # 32 ¥3¢

Probe _ 44/~ 7 Serial # /RO €89/&

MDA /360 o fleoc™ Survey Type ___Lirecd B >

Guideline Value Svoo (dpm/100cm?)
Average Measurement [evel

where:
Xive = calculated mean for a survey unit,
n, = mumber of measurements within 2 survey unit,
X = systematic and random measurements at point (i)
Dx Y1, 250 n 30O xa=_"709,3
Standard Deviati
.l
2 (5 - %)
S - i=1
®
n, -1
where:
S, = standard deviation
n, = number of measurements within a survey unit
X = systematic and random measurements at point (i)
Xave = calculated mean for a survey unit
il
Xave = ._/./diz 0, = _3—0.

R (X = L320757s = 2177



where:
e = value compared guideline value to determine 95% Confidence Level
Kave = calculated mean for a survey unit,
t).gaf = 95% confidence level for n-1 degrees of freedom (from NUREG/CR-5849, Table B-1,
"Factors for Comparison of Survey Data")
Sy = standard deviation of measurements in a survey unit, and
n, = mumber of measurements within a survey unit used to determine X, and s,.
Xave = /L/ 07{ 3
hea = 1679
s = Z(7,7
X —_—
(2]
ns = ‘3—_
Ha = / ‘/ 7 C’ J/

NOTE: When determining x,,,, only minimum detectable activity (MDA) values were available
for some measurements locations; the MDA values were therefore used as actual activity levels
for the purpose of performing this calculation.

The site specific guideline values for this project are 5000 dpm/100 cm? fixed plus removable and
1000 dpm/100 cm? removable for beta-gamma emitting nuclides, and 1000 dpm/100 cn? fixed
plus removable and 200 for alpha emitting nuclides. If u, is less than the specific guideline value,
the data for this survey unit satisfies the guideline at the 95% confidence level. If 4, is greater
than the specific guideline value, further remediation of the survey unit is necessary.

Individual Completing Form: 0 : é, Varn Date: /z /- 77

Reviewed By: J;’[/ﬂ %{%/ Date: _Z, // v / 95’



NINETY-FIVE PERCENT CONFIDENCE CALCULATION SHEET

Survey Unit Sthrase s Dae __/2-7— 7§

Meter ABrcroa #iroftem  Serial # B2/l
Probe /A Serial # ks

MDA N4 Survey Type E{ JoSere

Guideline Value __ /< _v/Ren /' A _ (dpm/106CTi?)
Average Measurement [ evel

where:
Xeve = caiculated mean for a survey unit,
n, = mumber of measurements within a survey unit,
X = systematic and random measurements at point (i)
So o)
Standard Deviati
'l
2 (5 - %)
§ = |42
z
n, -1
where:
S, = standard deviation
o, = mmber of measurements within a survey unit
X = systematic and random measurements at point (i)
Xev = calculated mean for a survey unit
(o]
Koo = D n =_J°

2 (xavo' xi)z = _—8’ Sy = o, S



Hy = xmu * tl-a,df 4

=

where:
Ue = value compared guideline value to determine 95% Confidence Level
Kave = calculated mean for a survey unit,
L = 95% confidence level for n-1 degrees of freedom (from NUREG/CR-5849, Table B-1,
“Factors for Comparison of Survey Data")
Sy = standard deviation of measurements in a survey unit, and
n, = mumber of measurements within a survey unit used to determine x,,, and 8-
S
xave =
tl_a,df = _A.é_ﬁ
Sx = 0,5
30
n, =
HPe = ——S:' z

NOTE: When determining x,,,, only minimum detectable activity (MDA) values were available
for some measurements locations; the MDA values were therefore used as actual activity levels
for the purpose of performing this calculation.

The site specific guideline values for this project are 5000 dpm/100 cm? fixed plus removable and
1000 dpm/100 cm’* removable for beta-gamma emitting nuclides, and 1000 dpm/100 cr? fixed
plus removable and 200 for alpha emitting nuclides. If y, is less than the specific guideline value,
the data for this survey unit satisfies the guideline at the 95% confidence level. If u, is greater
than the specific guideline value, further remediation of the survey unit is necessary.

Individual Completing Form: D L. Veara Date: /2-7-7%

Reviewed By: / é;Z/ Date: /f/ /.5:/94-5’




D L. Vs For
SURVEYOR KramnGmc&//(’

ﬂﬁjd‘ /o%

DATE /2 —7-%%

ReviEweR 1 3l —

TIME _/(42°

SURVEY METERS
MODEL Lidflum 1120 MODEL Ludlam 2220
SERIAL #2572 ¢ SERIAL #5006 7
CALDUE_L0=[(71-75 CAL DUE_£0-17- 77
EFFICIENCY 2.23 7 EFFICIENCY2:9¢¢7
TYPE gy ~7? TYPE fc—3
BKG _7& ¢ BKG __C com

MDA /3¢0° /ﬂm//oocm MDA €9 ,a/jm//‘?oém
LOCATION: Bas sef & Laml.  Foppnce Moo (Jevel 1)

MODEL __Zrirva

SERIAL 8 2/5°L
CAL DUE /& ~/4/ =25

EFFICIENCY Y4

TYPE_ 7o Kesm

BKG 5,”/@»1//»
MDA _ /N 4

&

: Vertrcat “IT7 écams attfac o £ 7[’/0""'
I = }‘/D/‘l ﬂh’['l/ I 6! mS 74:1’1”/”
D /’/"*’Z"‘m C Feet 027[ AYoor, 7 %
€y @
@ W @ ©
Y ZAG) %, OV
3 @ ® @
3 = 5
@ | @%‘/ ®
%@ W V) @
. r
fF/oor
85~
V"Nl‘ 2=+

NOTE. Smear resultsin dpm/100 cm? unless otherwise noted. (1) denotes
smear location. An * followed by a number in dpm (i.e., * 100 dpm)
denotes direct probe readings in dpm/100 cm2. # denotes dose
rates in mR/hr.

PURPOSE: Upa 74/;6 7[!‘/ il L] fZ’/tﬁfe -Qrue)/

SMEAR| dpm/100 cm2

# By o

See 4/7[46(8&[/




ﬁﬁjc

REMOVABLE CONTAMINATION

Z o~ 5

I

DATE: _ J2-71-9Y LOCATION: _Bensch £ Lond Fopnsee Hrea
COUNTER: Lud/lum 2210 Svo 67 EFFICIENCY: __C:C667 N A
Model Number Alpha BetayGamma
DPM/100cm? RPM/100cm? DPM/100¢m?

LOCATION By o LOCATION By o LOCATION By o

/ | < ¢4 2/ / < 69

2 [« cof| 22 [T ¢,

3 /4 c9 3 / < Cg /

{ [l ol 2y [ e ¢ /

S |l es|l| & Vi e ey /

A | < o]l 2c | = e /

/ [ lees || 27 / < ¢7

s [ leesfl 26 |/ < ¢ /

7 [ le eq|| 29 < g /

/0 | e esl] 3o < ¢g /

i/ /V[,4 < ¢9 /V[A—

B | = es /

/3 / < €9 /

v Y, / /

s < ¢y N/k /

e 1] e ey / /

& < ¢7 / /

/& e C9 /

/4 Py /

0 < Cg

ALPHA BKG COUNT RATE:

BETA/GAMMA BKG COUNT RATE:

O coim

NF

SURVEYOR

a MDA (dpm/100cm 2)

By MDA (dpm/100cm 2)
L, Uewrn /4/*

kft/ﬂ 6/‘4;& iy T

Cg

N4

SUPERVISOR _ % féu/@—/ :




fay, 30% e
REMOVABLE CONTAMINATION

are 2 -7 LocATION: Dacsash + Lol Frvmreacs s,

SooG/ 4

COUNTER: _Lomum 2220  E3%3€7 %/%FFICIENCY: /o ._0.23¢
Model Number * Alpha BetayGamma
DPM/100cm? DPM/100¢cm? QPM/100¢m?
LOCATION By o LOCATION By o  LOCATION By o
i <940 Il = <740 ; i/
2 <740 I 22 <940 l
3 < 7Yo I 23 <940 I /
4 | <90 I 2y | <0 | | /
=3 <740 Ll es <140 } /
4 <940 l U <340 l
7 [ <o | ||l 22 | cauo]| | /
3 £940 [ 23 <940 I /
T | equo | pla |l 29 | «190 | &) /
10 2940 T 30 <740 I /
0| <rue || /] Jha
) <74o [ / I /
13 2946 | | / I /
1y | 440 | | / | |
15 {940 l Y [ /
1 <940 / J /
12 <146 /L P j /
13 {90 A / j /
19| ¢a4o || / ! /
20 <940 [ k/ /
| @ MDA (dpm/100cm 2) /A
ALPHA BKG COUNT RATE: N /n By MDA (dpm/100cm2) 940
BETA/GAMMA BKG COUNT RATE:__ ¥4 cx«y SURVEYOR A

SUPERVISOR =% £ b=y




FPage

Y K &

AVERAGE CONTAMINATION SURVEY RESULTS

DATE: (1= 7-99 LOCATION: _brrscd #lomb  Firpare b,
INSTRUMENT: lecluim 2220 50067 pRoBE: ___AC =3 EFF. _0.0657
MODEL NUMBER MODEL
GRID NUMBER dpm/100cm2 GRID NUMBER dpm/100cm2
/ < (9 Zo < 9
z e ©9 124 = ¢9
B < c 9 77 e &9
y e 9 23 = €7
J 9 Y < ¢
A < 69 ) < e 97
7 < G 9 5 < p9
Y 77 < 69
7 = &9 75 AN
/0 < c5 z9 £ ¢4
1/ <  ©9 30 & ¢
It = &9
/3 < ¢9 /
MY < €9 e
/S < €9 N~
/4 z panr
/9 = %9 /
| & L €9 /
/4 < &9
Average Background counts per minute - EQ

MDA (dpm/100cm 2)

*BASED ON AVERAGE OF 5 DIRECT MEASUREMENTS
(INITIAL DIRECT MEASUREMENT WAS GREATER THAN 60% OF GUIDELINE \Z\LU(E}
L, Uy S

dpm _ _(gross count rate) — (background count rate) SURVEYOR _ <@v/n  Gracz /A

100cm2 (efficiency)  (probe area)
100cm 2

SUPERVISOHQ_é .%’@LJ—




péjg

Sof &

AVERAGE CONTAMINATION SURVEY RESULTS

pATE: __12-1— 99 LOCATION: Bousch 2 lomé  Farpive brs
| INSTRUMENT _Leflupm 2210 S1%¥36 PROBE: Y Y- 4 EFF: _© 279
MODEL NUMBER MODEL
GRID NUMBER dpm/100cm2 GRID NUMBER dpm/100cm?2
/ < /3¢o zo < /3¢o
Z < /3¢ 0 z/ < s3¢o
3 < /2co ZL 2§00
y = /3¢o0 13 < /3¢o
S = /zc¢o 1y < /3¢o
¢ < /360 1S5 e /ZCO
7 c /3¢ (¥4 < s3p0
§ e J3¢o [, < J3¢0
9 c /360 25 2520
[0 < /[3co 29 < /3o
il 33¢Co %0 & J3Co
A £ J3co @..,L;—ééf;é‘/
/3 < /3¢o0 5%
/Y 2290 /
| S 2 500 N1~
/¢ 33¢0 / A
/) < /3¢o0 P
' < /3¢ o /
/9 e /3co

Average Background counts per minute
MDA (dpm/100cm 2)

*BASED ON AVERAGE OF 5 DIRECT MEASUREMENTS
(INITIAL DIRECT MEASUREMENT WAS GREATER THAN 60% OF GUIDELINE VALUE)

dpm

_(gross count rate) — (background count rate)

100cm2

(efficiency)

(probe area)

100cm 2

SUPERVISOR 72 0. |

D. L.
SURVEYOR __kevin

7 ¥
/360

Urnan Hor

Crsczyic




Fase £ o4& &

EXPOSURE RATE SURVEY RESULTS

DATE__ /-2 -9

INSTRUMENT /3. c.ran

 LOCATION: Becsch #4 cnmb L rrwce Hres
[D- /Y- G5

(3215

CAL DUE:

EXPOSURE RATE EXPOSURE RATE

GRID NUMBER uR/ GRID NUMBER uR/h
lecm lm lcm Im
/ se/hr L5 Sudhe
-, S A% / s up/l
3 gwl e 20 / S w/h
P sl 2/ ] lsuzid
< See2lbe 22 / swe/hr
L N 23 | lsum/l,
2 | lewaiell oy MIA |sunthe
5 | lbeend|  oc | lswpid
7 AJ/A YR/ A 24 / s/ be
£ | leeld| 27 | lswai,
1/ / S w2/ 28 / S w2lhe
/2 f g id by 29 / seRlh
12 | < or2lhe 26 su/br
(S / seZ/hr
LS S'u-@/hr A /
1L s e A
[Z s b

MEASUREMENTS TAKEN AT 1cm AND/OR 1m ABOVE THE FLOOR.

BKG: S/ b~

SURVEYOR 2~ 52 ,@_zz

SUPERVISORML




/)6’\76 7a-[ 9

SURVEYOR 0. L. P U[””’?. DATE (2= 5-97
REVIEWER ﬁj_/i ﬁu/{/?—-‘ TIME __(2¢°
SURVEY METERS
MODEL Lelum 2222 MODEL Lo/ 2220 MODEL _&/iron
SERIAL $_5¢c¢/ SERIAL #—522¢7 SERIAL #_82/5%
CALDUE_(v:/7-95 CALDUE__/0/7-%5  CALDUE__/o~/¥-7J
EFFICIENCY —2:23 ¥ EFFICIENCY_C:2%¢7  EFFICIENCY—24
TYPE___ Y4~ 7 TYPE___ AL -3 TYPE_t#ice R o7
BKG _Z& cpoum BKG Ocpm BKG _ Sl [ir
MDA _/3¢¢C g{ﬂm;//ﬂf)L/ﬁl MDA ¢ 9 of/,aml/ﬂacmz' MDA NA
LOCATION: 6;71,, ;;4 ok me ! /L:f/"[ Gre /47‘:4 (/041%74/’?" //V// 7')
SMEAR| dpm/100 cm?
0, - 3® 1
QD @ ; Zfzoox @ # By o
1% & 1/3 [ <P | < 69
o @ 3 |legvc|< ¢c9
< 13068
0) ;4107.-.( & 7 leoys|< €9
) @ S |lessc|c €7
¥ /50 ® 6 |leoyc|c €4
- = 7 |eGyo|<c 69
Qﬁ 32@ § |e9go| < co
G@ QO ‘_ ] 9 legqe | <69
| T n ), 0 |legve | < ¢co
H(@ * <6 e - I Jegqe | < co
$<136¢ @ @ ) L €940 | < €9
4 @*469‘*@ @ 13 |legve | < 6
o) b
[ N ' ! 1Y |egvo |< o
T ] @ 1S |eoye |« Cco
NOTE: Smear results in dpnv100 cm?2 uniess otherwise noted. (1) denotes .'M kol 1A
:meatr Iocc.."_ation. Ag * followed by a number in dpm (i.e., * 100 dpm) 17 |<£990 |« ¢5
enotes direct di i m/10 A
enate: mlFrgh r-pro e readings in dp 0 cm2. # denotes dose (5 |e ?ya c 64
PURPOSE:_Uyaffoc et 4126 release Sirve i {Z@ f::i i iz




surveyor _ 2. L. Vawn

pﬁ?& a

DATE __ /%~

of

§—o5

REVIEWER 75 o X m——TiMe (0 °

o

SURVEY METERS |
MODEL _S¢c_sase 7 MODEL _J¢¢ gose 7
SERIAL # / SERIAL#
CAL DUE NA CAL DUE VA
EFFICIENCY/ EFFICIENCY.
TYPE/ TYPE
BKG BKG
MBA MDA

LOCATION:

MODEL __52c 5. 7/

SERIAL #

p

CAL DUE N

EFFICIENCY,
TYPE

BKG

A

See  pase 7

NOTE: Smear results in dpnv100 cm2 unless otherwise noted. (1) denotes
smear location. An * followed by a number in dpm (i.e., * 100 dpm)
denotes direct probe readings in dpm/100 cm2. # denotes dose
rates in mR/hr.

PURPOSE:_Continus fron oF Cleef

SMEAR| dpm/100 cm2

# By

o

Zf el ?L/c

< Ccy

7 <Fy0

£ eg

3  |e9y0

Cé?;

Ly |=F9¢C

< g

75 |<€94%0

< G 9

16 <S40

< Cg

7y | <%%¢

e 69

18 |eFY0

< 69

729 |« 9490

459

30 <990

=z &9

/

i

N/

/4




MDA CALCULATION SHEET

METERZ200 74 Y=9 SERIAL #;_S2 £3£

I / RB:_2€¢pn EFF:_© 3 7 PROBE SIZE:_/Scsn &
MDA = 271 k320 ZE + )y
/ / /
C.z239 ( /[/S5/100cm)
MDA = /3404,@ 0 0Cs 2

MFETER 2220 /44 SERIAL #:__S0066/

TS: / B: / RB: QJQMEFF: ©,23 8 PROBESIZE: / Scn?
MDA = 271 +320 25 + 2% )
/ / /
0, 2z3& /-5 /100 cm2)
MDA = /3¢ o/p,,,/aoc,,,z
I 4

MFETFR2229_“/j¢ -3SERIAL #:_S0020 6 7

rs. | TR: / RB:_OcCgm BFF: O, 0667 PROBESIZE: “~7 cart
MDA = 271 +329_% + O W
[ / /
C.0GC7 ( £9 /100cm2)
MDA = C 9D olpm [r00comt
METFR 2220 “/y4-4 SERIAL #:_Sc0 G/ _
TS: / e/ RB: V‘/em EFF: O 23 S pROBESIZE: /S <en T
MDA =271 +329 7Y v ¥YY
/
ffﬂwu’f'fé/é / /
C9n// 0. 23& ()5 /1100cm2)
MDA = 770 %ﬂm/ﬂocgl
Technician: D. L. Veorng., ___ Date: __/ ?-'7"7:’7/
Reviewed by: \/6 Date: /2 — Z’?f}_’




By: Date: Project: 2278-300

Chkd: Date: Page #:

Bausch & Lomb Release Survey Data

Survey Unit: Furnace Area

Activity (dpm/100cm*2)

Removable a ' Removable p—y
Location
Number Activity  Uncertainty * MDA Activity  Uncertainty * MDA
1 69 16 69 940 64 940
2 69 16 69 940 64 940
3 69 16 69 940 64 940
4 69 16 69 940 64 940
5 69 16 69 940 64 940
6 69 16 69 940 64 940
7 69 16 69 940 64 940
8 69 16 69 940 64 940
9 69 16 69 940 64 940
10 69 16 69 940 64 940
11 69 16 69 940 64 940
12 69 16 69 940 64 940
13 69 16 69 940 64 940
14 69 16 69 940 64 940
15 69 16 69 940 64 940
16 69 16 69 940 64 940
17 69 16 69 940 64 940
18 69 16 69 940 64 940
19 69 16 69 940 64 940
20 69 16 69 940 64 940
21 69 16 69 940 64 940
22 69 18 69 940 64 940
23 69 16 69 940 64 940
24 69 16 69 940 64 940
25 69 16 69 940 64 940
26 69 16 69 940 64 940
27 69 16 69 940 64 940
28 69 16 69 940 64 940
29 69 16 69 940 64 940
30 69 16 69 940 64 940

* Uncertainties represent the 95% Confidence level, based on counting statistics.
When survey data indicated less than MDA, the MDA value was used in the calculation.



By: Date: Project; 2278-300

Chkd: Date: Page #:

Bausch & Lomb Release Survey Data

Survey Unit: Furnace Area

Activity (dpm/100cm*2)

Direct a Direct p—y
Location

Number Activity  Uncertainty * MDA Activity  Uncertainty * MDA
1 69 16 69 1360 79 1360
2 69 16 69 1360 79 1360
3 69 16 69 1360 79 1360
4 69 16 69 1360 79 1360
5 69 16 69 1360 79 1360
6 69 16 69 1360 79 1360
7 69 16 69 1360 79 1360
8 69 16 69 1360 79 1360
9 69 16 69 1360 79 1360
10 69 16 69 1360 79 1360
11 69 16 69 3360 118 1360
12 69 16 69 1360 79 1360
13 69 16 69 1360 79 1360
14 69 16 69 2240 98 1360
15 69 16 69 2800 109 1360
16 69 - 16 69 3360 118 1360
17 69 16 69 1360 79 1360
18 69 16 69 1360 79 1360
19 69 16 69 1360 79 1360
20 69 16 69 1360 79 1360
21 69 16 69 1360 79 1360
22 69 16 69 2800 109 1360
23 69 16 69 1360 79 1360
24 69 16 69 1360 79 1360
25 69 16 69 1360 79 1360
26 69 16 69 1360 79 1360
27 69 16 69 1360 79 1360
28 69 16 69 2520 104 1360
29 69 16 69 1360 79 1360
30 69 16 69 1360 79 1360

* Uncertainties represent the 895% Confidence level, based on counting statistics.
When survey data indicated less than MDA, the MDA value was used in the calculation.



NINETY-FIVE PERCENT CONFIDENCE CALCULATION SHEET

level
Survey Unit _farnace freq Date (2-2- 77

Probe A‘C -3 Serial # 71185z

MDA _¢9 pm/iscm™ Survey Type _ Lewovs £le o

Guideline Value 220 (dpm/100cm?)
Average Measurement [evel
x = Ly x
ave n, i 1
where:
Xeve = calculated mean for a survey unit,
n, = number of measurements within a survey unit,

systematic and random measurements at point (i)

Ty 2970 %2 Yoo = B 7

where:

standard deviation

mmber of measurements within a survey unit
systematic and random measurements at point (i)
calculated mean for a survey unit

Fall ol g
nwouo

H

:

n, = 30

xIV.

2 (xIVl- xi)2 = —O.. Sx = i.___



2

- X
Hy = X F tl—a,df

B

where:

value compared guideline value to determine 95% Confidence Level
calculated mean for a survey unit,

95% confidence level for n-1 degrees of freedom (from NUREG/CR-5849, Table B-1,
"Factors for Comparison of Survey Data")

standard deviation of measurements in a survey unit, and

number of measurements within a survey unit used to determine K. ands.

Ho

xave

I:l—o:.df

xave = i__
baar = _LL

4
67

n,

Mo

NOTE: When determining x,,., only minimum detectable activity (MDA) values were available
for some measurements locations; the MDA values were therefore used as actual activity levels
for the purpose of performing this calculation.

The site specific guideline values for this project are 5000 dpm/100 cm? fixed plus removable
and 1000 dpm/100 cm’ removable for beta-gamma emitting nuclides, and 1000 dpm/100 cm?
fixed plus removable and 200 dpm/100 cm? removable for alpha emitting nuclides. If p, is less
than the specific guideline value, the data for this survey unit satisfies the guideline at the 95%
confidence level. If p, is greater than the specific guideline value, further remediation of the
survey unit is necessary.

Individual Completing Form: \f IQ’@’*/‘—"\——- Date: /-/0-95"
Reviewed By: / ///&/\//@/ Date: /T//j/ 75~




NINETY-FIVE PERCENT CONFIDENCE CALCULATION SHEET
Survey Unit Batdh £oosm M. Wall  Date [2-1{-9Y

Meter Z,UJ bume 2220 Serial # So0& !

Probe _44-9 Serial # FRo 4¢7E(

MDA Q4o (dpm/100cm?) Survey Type __removable 158 - ‘XP
Guideline Value /bo0 (dpm/100cm?)

Average Measurement Level

where:

calculated mean for a survey unit,
number of measurements within a survey unit,

Xave
n,
; systematic and random measurements at point (i)

x 16970 n__ /& Xye = __ 240

Standard Deviation

where:
S, = standard deviation
n, = number of measurements within a survey unit
X, = systematic and random measurements at point (i)
Xave = calculated mean for a survey unit
xave = 9‘{0 ns = __._...,2 .

z (xave', x1)2 = O— Sx = L



Mo = Xpe Y oy

-%I
n

where:

value compared guideline value to determine 95% Confidence Level

calculated mean for a survey unit,

95% confidence level for n-1 degrees of freedom (from NUREG/CR-5849, Table B-1,
"Factors for Comparison of Survey Data")

standard deviation of measurements in a survey unit, and

number of measurements within a survey unit used to determine g, and s .

Mo

xave

o

tl-a,df

Xee = __ 9%
bogr = _LZZO_

S, = o
n, = /8
be = P40

NOTE: When determining x,,., only minimum detectable activity (MDA) values were available
for some measurements locations; the MDA values were therefore used as actual activity levels
for the purpose of performing this calculation.

The site specific guideline values for this project are 5000 dpm/100 cm? fixed plus removable
and 1000 dpm/100 cm? removable for beta-gamma emitting nuclides, and 1000 dpm/100 cm?
fixed plus removable and 200 dpm/100 cm? removable for alpha emitting nuclides. If p_ is less
than the specific guideline value, the data for this survey unit satisfies the guideline at the 95%
confidence level. If u, is greater than the specific guideline value, further remediation of the
survey unit is necessary.

Individual Completing Form: j AD Jh-/ Date: [-/6-958
Reviewed By: / /é,ﬁ/ Date: // 7 5/ g5~




NINETY-FIVE PERCENT CONFIDENCE CALCULATION SHEET

Survey Unit Ratch ooy N.Wall Date  /2-/- 2Y
Meter (odlom 2220 Serial # Lo6é ¥
Probe Ac-3 Strial # Flz $52
MDA 69 (dpm/100cm?) Survey Type a[nea‘ <
Guideline Value [202 (dpm/100cm?)

Average Measurement Level

where:
Xave =
ns =
X =
Ix _[ZHZ

X

~,
]
[y

calculated mean for a survey unit,
number of measurements within a survey unit,
systematic and random measurements at point (i)

n, /¥

where:
S, = standard deviation
ng = number of measurements within a survey unit
X = systematic and random measurements at point (i)
Xave = calculated mean for a survey unit
Ko = 69 n o= _ 4%
2 — =
2 (xave- X,) - o— Sx - L

XRVC = _6L



where:
Ha = value compared guideline value to determine 95% Confidence Level
Xave = calculated mean for a survey unit,
Uyadf = 95% confidence level for n-1 degrees of freedom (from NUREG/CR-5849, Table B-1,
"Factors for Comparison of Survey Data")
3, = standard deviation of measurements in a survey unit, and
ja = number of measurements within a survey unit used to determine . and s .

Xe = _ 69
taar = _LFY0
S, = 0
n, = Iy
Me = _ 67

NOTE: When determining x,,., only minimum detectable activity (MDA) values were available
for some measurements locations; the MDA values were therefore used as actual activity levels
for the purpose of performing this calculation.

The site specific guideline values for this project are 5000 dpm/100 cm?® fixed plus removable
and 1000 dpm/100 cm? removable for beta-gamma emitting nuclides, and 1000 dpm/100 cm?
fixed plus removable and 200 dpm/100 cm? removable for alpha emitting nuclides. If p, is less
than the specific guideline value, the data for this survey unit satisfies the guideline at the 95%
confidence level. If u, is greater than the specific guideline value, further remediation of the
survey unit is necessary.

Individual Completing Form: -J A’Lf Date: lZIoZ'ZS'—
Reviewed By: / }(5;\,

Date: {//j/f 5




NINETY-FIVE PERCENT CONFIDENCE CALCULATION SHEET

Survey Unit _Rafeh. Room . Wl  Date [ ?_// h/@‘;/

Meter (o Q(unq 2o Serial # Soodr

Probe Y4-9 Serial # PRo 647/
MDA _ /34¢ (dpm/100cm?) Survey Type Jirect (2', d
Guideline Value Sseo (dpm/100cm?)

Average Measurement Level

=
1]
=|._.
0
=

where:
Kave = calculated mean for a survey unit,
n, = number of measurements within a survey unit,
X = systematic and random measurements at point (i)
Ix EASEE n_/& Xee = L34 L
Standard Deviation
n.l'
- 2
E]_ (xave xl)
. ‘=
S, =
n -1

where:
S, = standard deviation
n, = number of measurements within a survey unit
X; = systematic and random measurements at point (i)
Xave = calculated mean for a survey unit
Xave = 13 é é n, = /5

z (xave' x’l)2 = —Q_—- Sx = _CD—



l""a = xave i tl-a,df

§'
ta

where:
. = value compared guideline value to determine 95% Confidence Level
Kave = calculated mean for a survey unit,
t1adf = 95% confidence level for n-1 degrees of freedom (from NUREG/CR-5849, Table B-1,
"Factors for Comparison of Survey Data")
S, = standard deviation of measurements in a survey unit, and
n, = number of measurements within a survey unit used to determine %, and S .
xave = 3 ((
tl-a'df = _LED—
Sy = o
n, = _I[&

pe = _I3C4

NOTE: When determining x,,., only minimum detectable activity (MDA) values were available
for some measurements locations; the MDA values were therefore used as actual activity levels
for the purpose of performing this calculation.

The site specific guideline values for this project are 5000 dpm/100 c¢m? fixed plus removable
and 1000 dpm/100 cm? removable for beta-gamma emitting nuclides, and 1000 dpm/100 cm?
fixed plus removable and 200 dpm/100 cm’® removable for alpha emitting nuclides. If y, is less
than the specific guideline value, the data for this survey unit satisfies the guideline at the 95%
confidence level. If u, is greater than the specific guideline value, further remediation of the
survey unit is necessary.

Individual Completing Form: = . AL“ Date: 5( gsz 285

Reviewed By: / é(}\//{//’ Date: {Af/‘ﬁ&/




NINETY-FIVE PERCENT CONFIDENCE CALCULATION SHEET

Survey Unit 847k Roow N. br// Dae /217y

Meter Bcron Serial # L£z/r &L
Probe /\//4 Serial # NA
MDA /YA (dpm/100cm?) Survey Type __ ExXfoSure

Guideline Value [0 4 Koo ’//r’ (dpm/106et?) ﬁ(ﬁ’ﬂ(
Ao
Average Measurement Level \

-~
]
—

where:
Xave = calculated mean for a survey unit,
n, = number of measurements within a survey unit,
X; = systematic and random measurements at point (i)
ix, 73 n_ /& g =

Standard Deviation

where:
S, = standard deviation
n, = number of measurements within a survey unit
X; = systematic and random measurements at point (i)
Xave = calculated mean for a survey unit
= 7_ -
Kye = T n = _ /5

I
r
(
|

p) (xave° x|)2 - i



Ho = Xpe * gy

§|
b

where:
Ko = value compared guideline value to determine 95% Confidence Level
Xave = calculated mean for a survey unit,
Uy = 95% confidence level for n-1 degrees of freedom (from NUREG/CR-5849, Table B-1,
"Factors for Comparison of Survey Data")
8, = standard deviation of measurements in a survey unit, and
0, = number of measurements within a survey unit used to determine x. and s .
S
xaVC = Z
0
g = __i
Sx —1 o / E
&
n, = /
S
Mo = —_—3

NOTE: When determining X,,., only minimum detectable activity (MDA) values were available
for some measurements locations; the MDA values were therefore used as actual activity levels
for the purpose of performing this calculation.

The site specific guideline values for this project are 5000 dpm/100 cm? fixed plus removable
and 1000 dpm/100 cm? removable for beta-gamma emitting nuclides, and 1000 dpm/100 cm?
fixed plus removable and 200 dpm/100 cm’ removable for alpha emitting nuclides. If p_ is less
than the specific guideline value, the data for this survey unit satisfies the guideline at the 95%
confidence level. If p, is greater than the specific guideline value, further remediation of the
survey unit is necessary.

Individual Completing Form: 0. L. Vavy Date: /2 ~//- 79

Reviewed By: / %/:/v// Date: ,////J/éé/




SURVEY METERS
MODEL Ludlum TzZo

SERIAL #__S0° ¢/

CAL DUE__L¢

EFFICIENCY
TYPE

BKG
MDA

SURVEYOR

a L': Ven
Cry Loy /c

k(l//."‘?

A

Doe £ G

DATE _ /L -//-2Y

REVIEWER % -é"—u;er""" TIME /57 ¢

_/'7‘6-;

44~

0,2,35’

&5 cpm

MODEL La//am
SERIAL #_~00¢7

CAL DUE
EFFICIENCY 22667

TYPE
BKG

/ }éé aﬁ/fﬁ}Ao(nzMDA

2¢O

(0-(2-7F

Fec—%

0

C 2

[ 4
G9 a,/ﬂm'/" ven

MODEL _ 4" ¢rox
SERIAL #_22/5 L
CALDUE_/°~ 7% =75
EFFICIENCY —ZY4
TYPE_ZcroLzm

BKG _S e /Rem /A
MDA N/

LOCATION: Baascd f Loon 4 5‘7/5 [ Poowr  Soatq Loat
SMEAR| dpm/100 cm2
# By a
4/ |&r |83 8y &5 (e &7 |BE | £S5 //
Al AL #3  |py ks O A7 r& A9

Grids MeAsare

Imide by Lneds

NOTE: Smear results in dpm/100 cm2 unless otherwise noted. (1) denotes
smear location. An * followed by a number in dpm (i.e., * 100 dpm)
denotes direct probe readings in dpmvy100 cm2. # denotes dose
rates in mR/hr.

PURPOSE: Fze /et/(efe fw/ue/




pﬁjd A o'f[ C

REMOVABLE CONTAMINATION

DATE: L=/ -7F LOCATION: __Zourcd slouyts  Bofed Roon
lod]n M 2270 Soc e/ Svaty Yea
COUNTER: Ledlam 2220 267 EFFICIENCY: S 0¢¢67 ©, 235
Model Number Alpha Beta/Gamma
DPM/100cm? REM/100¢cm? DPM/100cm?
LOCATION By o LOCATION By o LOCATION By o
Al < Yyo | < &Y
iz « gy | € Y9 / /
A3 L Y| = ¢ / /
W e ave|e @ / /
13} & 990 | & @9 / /
A P P /
I c 0 |e €9 /
F& |< 290 | ¢9 / /
,1}9 < T |« 69 / i /
g/ |« 70 |< e N ¥/
s < 990 ¢ ¢4 / # / f
£3 < 40 | c9 / /
5y < 770 | < Cg
£S e ogo |le €7 /
AL C 9290 |« &7 / /
A7 < T90 | < 7 / /
gy | coye|<cco|| [ /
59 < P% |« ¢ / /
#

ALPHA BKG COUNT RATE;
BETA/GAMMA BKG COUNT RATE:_ Y/¥ (pm

5 a MDA (dpm/100cm 2) €7
¥ st By MDA (dpm/100em2) __ 7%¢
SURVEYOR A, L. [Vorn

SUPERVISOR > AL M




Prse 3 £ ©
AVERAGE CONTAMINATION SURVEY REjSULTS

DATE: [z=/= 7Y LOCATION: Szt Lomb bikd fovy L1 bl
INSTRUMENT: Locl/am 2220 ___So067 PROBE: __AC=3  EpF. _0. 066
MODEL NUMBER MODEL
GRID NUMBER dpm/100cm2 . GRID NUMBER dpm/100cm2

A z G4
M < C9 /
13 < &9 /
#Y ¥ 276 /
£ £ &7 /
b x ey /
£ £ &5 | 7
r& £ &9 /
g L 9 /

E/ £ &9 /

S < C9 : /

£3 < €9 /

<y < G4 /

B c Cg /

@ é A d /

27 & &9 /
3& o /

29 < o9 /

- —
P i

Average Background counts per minute ©
MDA (dpm/100cm 2) C9

*BASED ON AVERAGE OF 5 DIRECT MEASUREMENTS
(INITIAL DIRECT MEASUREMENT WAS GREATER THAN 60% OF GUIDELINE VALUE)

O L. Vown 741,/,-‘

dom  _(gross count rate) — (background count rate) SURVEYOR __Azus  Gromczu /-
100cm 2 efficienc (probe area) ' '
( y) 100em 2 SUPERVISOR ‘Vé) S




'l;gii l/ c{f C

AVERAGE CONTAMINATION SURVEY RESULTS

LOCATION: Beuses < Lomby Badl e Seo i

DATE: __J2-1]-9Y
el
INSTRUMENT: MODlEL NUMEECP'« ;/O'Lééf BFF: a8
GRID NUMBER dpm/100cm2 GRID NUMBER dpm/100cm2
Al <1360 /
A2 £ 3LC /
A3 £ IR0 /
AY ¥ £/300 /
A5 e <1300 /
AL ¥ 2 (3L /
A2 <1300 /
A5 ¥ 2 \3CL /
A4 2130, A/A/ A
2/ <130
£2 < I13C0 /
33 <13CC /
RY £ (3¢ /
B3 2 I3CL /
50 ¢ IS LT /
32 S RLC //
& 2 1IRLL /
B9 <1300
AT
Average Background counts per minute 9%
MDA (dpm/100cm 2) . _[ 3L

*BASED ON AVERAGE OF 5 DIRECT MEASUREMENTS
(INITIAL DIRECT MEASUREMENT WAS GREATER THAN 60% OF GUIDELINE VALUE)

dpm - (gross count rate) — (background count rate) SURVEYOR K__j? Me
100cm 2 (probe area) l
SUPERV!SOR

100cm 2

(efficiency)




EXPOSURE RATE SURVEY RESULTS

Goe S L

DATE.__ 12-11-4Y LOCATION: meh@mgm@%
INSTRUMENT_Riccon R \KL CALDUE: _10-|U-Gs
EXPOSURE RATE EXPOSURE RATE
GRID NUMBER uR/h ' GRID NUMBER tR/h

A) tem || 5 I, tem im
A2 / Zug )l
A3 / 2R /
AY | lzepl /
As e 7

Abp T Bulhr

Al X 22l o /

As f Lol /

A9 AIA gl ul/
£/ / w2l / IQ'

22 / N /

23 / =31 /

39 / 7 <= L~ /

335 / 7e2lhe ,/

RL | T /

32 bl |/

BY RS N
B9 'l W

MEASUREMENTS TAKEN AT 1cm AND/OR 1m ABOVE THE FLOOR.

BKG: F o

SURVEYOR
SUPERVISOR




p{/je e £

MDA CALCULATION SHEET

METER:20 744-4 SERIAL #:_Sc0& /
/[ wm ! RB: 98, bk 01 238 progE size: /S ©

TS: IB: e
MDA = 271 +32% 725+ jf)vz
/ { /
©,23% ( /5 /100cm?)
MDA = _ /36&9{/’4//006%77‘
METERZ220 :/L_z SERIAL #:_Soco67 .
1s: | TR: / RB: 0r/m EFF:_0.0GC 7 PROBE SIZE: > Zem *
MDA = 271 +329_ % _+ O
/ / /
0,0667 ( $9 /100cm2)
MDA = ©q ofpm//00cm™
MFITR 2220 "/74-9SFRIAL#:__3c0 C 7
rs. / tm__{_ RB YY cpmbrR_ O 235 proBEsize:._/ Zem ©
MDA = 271 +329 7% + Y9
/fcﬂrd(/mz/( { f !
Cuy // .23y (/S 7100cm2)

MDA = 7 ¢ c/// ,Aach,l ‘

MFETER SERIAL #:

TS: TH:

/ 100 cm2)

MDA =
Technician: . L I MQ 474 ___ Date: [2=1/~TFY

Reviewed by: % /‘_%? _____,———/ Date: /2 ~ /1~ ‘7':/




By: Date:

Project:

2278-300

Chkd: Date:

Page #:

Bausch & Lomb Release Survey Data

Survey Unit:

Removable o

Batch Room South Wall

Activity (dom/100cmA2)

Removable p—y

Grid No. Activity Uncertainty * MDA Activity Uncertainty * MDA
A- 1 69 16 69 940 64 940
A- 2 69 16 69 940 64 940
A- 3 69 16 69 940 64 940
A- 4 69 16 69 940 64 940
A- 5 69 16 69 940 64 940
A- 6 69 16 69 940 64 940
A- 7 69 16 69 940 64 940
A- 8 69 16 69 940 64 940
A- 9 69 16 69 940 64 940
B- 1 69 16 69 940 64 940
B- 2 69 16 69 940 64 940
B- 3 69 16 69 940 64 940
B- 4 69 16 69 940 64 940
B- 5 69 16 69 940 64 940
B- 6 69 16 69 940 64 940
B- 7 69 16 69 940 64 940
B- 8 69 16 69 940 64 940
B- 9 69 16 69 940 64 940

* Uncertainties represent the 95% Confidence level, based on counting statistics.

When survey data indicated less than MDA, the MDA value was used in the calculation.



Grid No.

A-
A-
A-
A-
A-

W OO~NOOO PR WN=200N00NHWN=

By: Date:

Project:

2278-300

Chkd: Date: Page #:
Bausch & Lomb Release Survey Data
Survey Unit: Batch Room South Wall
Activity (dpm/100cm*2)
Direct o : Direct B—y
Activity  Uncertainty * MDA Activity  Uncertainty * MDA
69 16 69 1366 79 1366
69 16 69 1366 79 1366
69 16 69 1366 79 1366
276 33 69 1366 79 1366
69 16 69 1366 79 1366
164 25 69 1366 79 1366
69 16 69 1366 79 1366
69 16 69 1366 79 1366
69 16 69 1366 79 1366
69 16 69 1366 79 1366
69 16 69 1366 79 1366
69 16 69 1366 79 1366
69 16 69 1366 79 1366
69 16 69 1366 79 1366
69 16 69 1366 79 1366
69 16 69 1366 79 1366
69 16 69 1366 79 1366
69 16 69 1366 79 1366

* Uncertainties represent the 95% Confidence level, based on counting statistics.
When survey data indicated less than MDA, the MDA value was used in the calculation.



where:
U = value compared guideline value to determine 95 % Confidence [evel
Kave = calculated mean for a survey unit,
ti.gaf = 95% confidence level for o-1 degrees of freedom (from NUREG/CR-5849, Table B-1,
"Factors for Comparison of Survey Data")
Sx = standard deviation of measurements in a survey unit, and
o, = number of measurements within a survey unit used to determine X, and 5.
7
Xave = ———6
- [ a7
les =
Sx = ’
20
n, =
¢
o = ____Q

NOTE: When determining x,,,, only minimum detectable activity (MDA) values were available
for some measurements locations; the MDA values were therefore used as actual activity levels
for the purpose of performing this calculation.

The site specific guideline values for this project are 5000 dpm/100 cm? fixed plus removable and
1000 dpm/100 cm* removable for beta-gamma emitting nuclides, and 1000 dpm/100 cr? fixed
plus removable and 200 for alpha emitting nuclides. If u, is less than the specific guideline value,
the data for this survey unit satisfies the guideline at the 95% confidence level. If u, is greater
than the specific guideline value, further remediation of the survey unit is necessary.

Individual Completing Form: 0. L. Vewa Date: _/2-7~%

Reviewed By: / %}\/Zj Date: / / 5/ 75~




NINETY-FIVE PERCENT CONFIDENCE CALCULATION SHEET

Survey Unit Leve! / Forwace A/24  Date 12— — 9y

Meter _ edlop 2220 Serial # Svo& [

Probe Y- Serial # fRo CCr ¢/

MDA (/\7 % (dpm/100cm?) Survey Type Kemrs e é/ C -
Guideline Value [00° (dpm/100cm?)

Average Measurement Level

X
o

-
Ul
—

where:
Kave = calculated mean for a survey umit,
n, = number of measurements within a survey unit,
X; = systematic and random measurements at point (i)
o .
Dy 24 %00 n_ 2% Koo = 770
Standard Deviation
"J
2
Z (xave B xl)
S - i=1
* n -1

where:
S, = standard deviation
n, = number of measurements within a survey unit
X; = systematic and random measurements at point (i)
Kave = calculated mean for a survey unit
= o — I o
Xave - qy I -

z (Xave' x1)2 = —O Sy = _®__



Ho = Xove * D ugr

%I
ta

where:

value compared guideline value to determine 95% Confidence Level

calculated mean for a survey unit,

95% confidence level for n-1 degrees of freedom (from NUREG/CR-5849, Table B-1,
"Factors for Comparison of Survey Data")

standard deviation of measurements in a survey unit, and

number of measurements within a survey unit used to determine X ands.

o

ave

oo

b oar

Bl

=)
/I

x,, = 779

ave

X
Sy = °©
n, - 30
P L

NOTE: When determining X,,., only minimum detectable activity (MDA) values were available
for some measurements locations; the MDA values were therefore used as actual activity levels
for the purpose of performing this calculation.

The site specific guideline values for this project are 5000 dpm/100 cm? fixed plus removable
and 1000 dpm/100 cm’ removable for beta-gamma emitting nuclides, and 1000 dpm/100 cm?
fixed plus removable and 200 dpm/100 cm? removable for alpha emitting nuclides. If U, 1S less
than the specific guideline value, the data for this survey unit satisfies the guideline at the 95%
confidence level. If p, is greater than the specific guideline value, further remediation of the
survey unit is necessary.

Individual Completing Form: D L V ) Date: /2-7-7%

Reviewed By: / /A;; ,—//Z Date: /;//3/ g S




NINETY-FIVE PERCENT CONFIDENCE CALCULATION SHEET

Survey Unit Jovel ! 74rﬂh(e Area  Date /7. -7 — ¢

Meter Lodlom 2220 Serial # Secey

Probe Ac — S Serial # 772 &L
MDA e 7 (dpm/100cm?) Survey Type Piree /X
Guideline Value [O2¢ (dpm/100cm?)

Average Measurement Level

where:
Kave = calculated mean for a survey unit,
n, = number of measurements within a survey unit,
X = systematic and random measurements at point (i)
370 3 = 6
Tx 20U n o Xpve = 7

Standard Deviation

where:
S, = standard deviation
n, = number of measurements within a survey unit
X; = systematic and random measurements at point (i)
Kave = calculated mean for a survey unit
Xee = 07 n = _30

z (xave' x1)2 = ____O__ 8, = -—0——



Hy = xave * tl-m,df

§|
t

where:

te = value compared guideline value to determine 95% Confidence Level

Kave = calculated mean for a survey unit,

tlads = 95% confidence level for n-1 degrees of freedom (from NUREG/CR-5849, Table B-1,

"Factors for Comparison of Survey Data")

Sy = standard deviation of measurements in a survey unit, and

n, = number of measurements within a survey unit used to determine x, ands .
Mo = T

= A
tl-a.df - ﬂ

0

Sy =
n, = 30

b = L7

NOTE: When determining x,,., only minimum detectable activity (MDA) values were available
for some measurements locations; the MDA values were therefore used as actual activity levels
for the purpose of performing this calculation.

The site specific guideline values for this project are 5000 dpm/100 cm? fixed plus removable
and 1000 dpm/100 cm? removable for beta-gamma emitting nuclides, and 1000 dpm/100 cm?
fixed plus removable and 200 dpm/100 cm? removable for alpha emitting nuclides. If p, is less
than the specific guideline value, the data for this survey unit satisfies the guideline at the 95%
confidence level. If p, is greater than the specific guideline value, further remediation of the
survey unit is necessary.

Individual Completing Form: 0. L Vernn Date: /¢~ 7- 7%

Reviewed By: / /g{v/y;é/ Date: //5% S




NINETY-FIVE PERCENT CONFIDENCE CALCULATION SHEET

Survey Unit Jrvel | Furmice Ares  Date /2=~ Ty
Meter _Leu/ /Mm 22z e Serial # SZ 834
Probe ve-a Serial # /RO ¢ 59/5
MDA [3¢C (dpm/100cm?) Survey Type Diree # B0
Guideline Value Secoo (dpm/100cm?)
Average Measurement Level
1 e
X = — b
ave n i=1 I
5

where:

Kave = calculated mean for a survey unit,

n, = number of measurements within a survey unit,

X = systematic and random measurements at point (i)
nx 49722 n_ 30 x.= (6573
Standard Deviation

n.!
Z (xave - xl)2
S = i=1
* n -1

where:
S, = standard deviation
n, = number of measurements within a survey unit
X = systematic and random measurements at point (i)
Kove = calculated mean for a survey unit
= 7. - 3O
Xpve = [(657.3 n, — 3O
S (e X = 41927 s, = 4327



where:
P = value compared guideline value to determine 95% Confidence Level
Xave = calculated mean for a survey unit,
Ui ar = 95% confidence level for n-1 degrees of freedom (from NUREG/CR-5849, Table B-1,
"Factors for Comparison of Survey Data")
Sy = standard deviation of measurements in a survey unit, and
n, = number of measurements within a survey unit used to determine X and s .
x, = /6573
ave ———
toa = L1977 €77
s, — C32Z, vi
(o
nS = 3
A g ) 53 ¢
Ko T —

NOTE: When determining x,,., only minimum detectable activity (MDA) values were available
for some measurements locations; the MDA values were therefore used as actual activity levels
for the purpose of performing this calculation.

The site specific guideline values for this project are 5000 dpm/100 cm? fixed plus removable
and 1000 dpm/100 cm? removable for beta-gamma emitting nuclides, and 1000 dpm/100 cm?
fixed plus removable and 200 dpm/100 cm? removable for alpha emitting nuclides. If p_ is less
than the specific guideline value, the data for this survey unit satisfies the guideline at the 95%
confidence level. If u, is greater than the specific guideline value, further remediation of the
survey unit is necessary.

Individual Completing Form: % ‘ L, 1/’2 i Date: /) 2=7 "74/

Reviewed By: .,% ;t{? ,/-7 Date: /AJ?/ ?5—




NINETY-FIVE PERCENT CONFIDENCE CALCULATION SHEET

Survey Unit Farnace Are Date /2-7- 7%
Meter Ereron Serial # 82/ &L
Probe N 4 Serial # N4

MDA . (dpm/100cm?) Survey Type £ XpoSiure

Guideline Value P (dpmAroeeT®y

Average Measurement Level

3

-~
i
oy

where:
Kave = calculated mean for a survey unit,
n, = number of measurements within a survey unit,
X; = systematic and random measurements at point (i)
x /Y7 n_ 3¢ Xye = _ 107
Standard Deviation
nJ
2
DI
S — i=1
¥ n -1

where:
S, = standard deviation
n, = number of measurements within a survey umit
X; = systematic and random measurements at point (i)
Xave = calculated mean for a survey unit
L
Xust 1.9 n, =_3C

by (xave- xi)2 = _1'_7___. Sx e _O'_‘Z_



B, = xave * tl-a,df

§'
t

where:

By = value compared guideline value to determine 95% Confidence Level

Kave = calculated mean for a survey unit,

by gt = 95% confidence level for n-1 degrees of freedom (from NUREG/CR-5849, Table B-1,

"Factors for Comparison of Survey Data")

Sy = standard deviation of measurements in a survey unit, and

n, = number of measurements within a survey unit used to determine %. and s .
xave = _—%7—
Gaar = _./6—?7
s _ 0,3

30

n‘S =
Ho = 50

NOTE: When determining x,,., only minimum detectable activity (MDA) values were available
for some measurements locations; the MDA values were therefore used as actual activity levels
for the purpose of performing this calculation.

The site specific guideline values for this project are 5000 dpm/100 cm? fixed plus removable
and 1000 dpm/100 cm’ removable for beta-gamma emitting nuclides, and 1000 dpm/100 cm?
fixed plus removable and 200 dpm/100 cm’ removable for alpha emitting nuclides. If U 18 less
than the specific guideline value, the data for this survey unit satisfies the guideline at the 95%
confidence level. If u, is greater than the specific guideline value, further remediation of the
survey unit is necessary.

Individual Completing Form: 0. L V G n Date: /C~7-7¢

Reviewed By: / /{;/_j/ Date: __ 7 /’ 5%25/




Section 3

Affected Area Surveys

Batch Room North Wall
Batch Room South Wall
Batch Room West Wall
Batch Room East Wall
Batch Room Floor
Batch Room Overheads
Batch Room Miscellaneous Equipment
Batch Room Scale
Batch Room Hopper
Batch Room Bird Cage



p‘/j& /o/ é

ﬂ_ L, Vann 4
SURVEYOR _Agun Graczy//k DATE /2 ~//-97
REVIEWER TIME /% 2°
SURVEY METERS
MODEL &/ /om 2220 MODEL L/om_227c  MoDEL _Blren
SERIAL #_=C0 6/ SERIAL #5220 €7 SERIAL #_A2/&L

CALDUE_ /9 -/7 -75  CALDUE__/072-75 CALDUE__/0—~/4~% S

EFFICIENCY_C-2 3% EFFICIENCY_C.2¢%7  EFFICIENCY—Y

TYPE Yy -4 TYPE___A4c-3 TYPE s cro ffs o2
BKG 78 ¢ pum BKG o & e BKG S < /om /4/*
MD ’;‘:_»—f_-n;%& a/.m/wzm MDA _£97 Lz !//imc ~% MDA YA

LOCATION: 6““4&1%4 Bkl lww  Nortt, tafl

SMEAR| dpm/100 cm2

# By o

See /47‘74 14 4@{/

/

Gar‘njg_ Z?oo;a /
A |8z | 43 |av ||8s | ¢ |37 |&& |&9 ‘ /
- /
B Tk A3 14y Hs |Ae |47 y& |49
/
/

y
/
Gf,‘o/J Mensare //774 //r- l o //’71//!/- //
NOTE: Smear results in dpm/100 cmR unless dtherwise noted. (1) denotes
smear location. An * followed by a number in dpm (i.e., * 100 dpm) /
denotes direct probe readings in dpnv100 cm2. # denotes dose /
rates in mR/hr. /

PURPOSE:_free  felease _(;,,‘/7/



/fjg 7,671' Q
REMOVABLE CONTAMINATION

DATE: _(2=//=77 LOCATION: _Zonsc 2 lom b Zovim Nirt) hull
Cod lam 2220 scocs pY
COUNTER: Lud/um 2220 $0967 X EFFICIENCY: _Cr C6€ 7 6, 238
Model Number Alpha Beta/Gamma
DPM/100cm? RPM/100cm? DPM/100cm?
LOCATION By a  LOCATION By a  LOCATION By a
Al < 990 | = (g /
Az < G40 | & &g / /
b3 |e 990 |69 / /
Ay < 290 | < cg / /
AS |« 290 | < &9 / _ /
AC <z 9906 | <« ¢g / /
A7 £ oyp | < 69
b5 < oy |= o9 / /
A | < gvo|<=¢9 / ) /
A/ e 9¢0 | < ¢cg / L
81 = 9yo | < g / /
83 <~ 9yo | < &9 / /
7Y < P90 | & €9 /
25 |« 990 |< 59 /
5L | c990 | < €7 / /
57 < 9y | < €7 / /
85 |cavo|ceq|l [/ /
B9 < Y0 | & 69 / /
N+ |Il/ /
— T 7 /

« MDA (dpm/100cm2) _ ©9
ALPHA BKG COUNT RATE. O cpm By MDA (dpm/100cm2) __ 740

BETA/GAMMA BKG COUNT RATE:LL/_"#& SURVEYOR

suPervisoR 2 L. 4= .




pase 3 L G
AVERAGE CONTAMINATION SURVEY RESULTS

DATE: __J2-//-92Y LOCATION: _Zeruscdy o Lowmby Bafed Lic,

Ne ~#+4 bz

INSTRUMENT: &//am 2220 Secb 7 PROBE:___4c-3 EFF: 0, 06& 7
MODEL NUMBER MODEL

GRID NUMBER dpm/100cm2 - GRID NUMBER dpm/100cm2
A/ = ©9
At < & g /
#3 = ¢9 /
+y = 9 /
.o = 9 /
i < &9 /
A = &9 /
/4’ 5 < e 7 /
79 < &9 N
8/ = &9 /4
B < €9 /
£3 = C9 /
BY < &g /
) = <9 / :
ac = Cg /
37 < Co /
8 & < c9 /
B9 < Co /
I
Average Background counts per minute e
MDA (dpm/100cm 2) c7

*‘BASED ON AVERAGE OF 5 DIRECT MEASUREMENTS
(INITIAL DIRECT MEASUREMENT WAS GREATER THAN 60% OF GUIDELINE VALUE) 74

' . L, Uarr
dpm =@°S$ count rate) — (Dackground count rate) SURVEYOR __ktvin  Graczy /t'
100cm 2 efficiency)  (probe area)
e Y 100cm 2 SUPERVISOR




Fase q Wf (

AVERAGE CONTAMINATION SURVEY RESULTS

DATE: _1=2-/1-94 LOCATION: Gausch * oo Radeh Renie, 1/0chW L)
INSTRUMENT%&% PROBE: qkrfn—o g - EFF: __O.235
GRID NUMBER dpm/100cm2 GRID NUMBER dpm/100cm2
Al < (BLL L
A2 3Cl //
A3 213GL //
AY < 3C6 /
A5 <13C0 /
AéC <1306 /
A2 < 136GC 4
A & 134
A < /300 A
5/ 2300 ,f/
[S2 Ry A /
RZ <366 /
24 /300 /
25 </13¢C /
=0 L(BLEC /
B2 <IRCL /
25 < 1300, /
39 < I3CC /
A
Average Background counts per minute __ 93 <Y
MDA (dpm/100cm 2) __ /3Gl
"(NTIAL DIREGT MEASUREMENT WAS GHEATER TRAN 60% OF GUIDELINE VALUE)
dpm__ _(gross count rate) — (background couht rate) SURVEYOR
100em = (efictency)  {robe arga) SUPERVISOR

100cm 2




EXPOSURE RATE SURVEY RESULTS

/’_’/‘1& S»£C

r
DATE__12-11-QVY

INSTRUMENT_Ricron

2ag L

EXPOSURE RATE

CAL DUE:

LOCATION: Zisch & ) ophy  Beboly Pacy Adesthives!)
lo -tM-Q8

EXPOSURE RATE

GRID NUMBER uR/h GRID NUMBER wR/h
4 em | 5 Iy, tm | m |
A2 F‘A-i?i]l«r‘ /
A3 / Tulhr | /
AY / TN /
A4s ] s 2lhg /
Aac / sl /

47 / Sl /

A% / curlhr N/A

A9 f (e “R/ e /

3] /U/A cuglhe
B2 / S W /

B3 / FROSTIANS /

BY / W /

Bs” / NSt N /

3L / S /

BZ / SR /

B& sw2/le /
B9 / 2/ hr

BKG: 532 he

MEASUREMENTS TAKEN AT 1icm AND/OR 1m ABOVE THE FLOOR.

SURVEYOR
SUPERVISOR

~ 7




pﬂj& 6 e-,z

MDA CALCULATION SHEET

METER 22720 “/#49SERIAL #:_S00 6/

TS: / TB: / RB: qtf’c%m LEFF:_9/ 7% 3 ‘Y_ PROBE SIZE: /5 eom z
MDA =271 v3299& v 725
/
/ 3
0,13 &% ( | S5/100cm2)
MDA = . REA~ /;f?m//aécm?‘
METER 220 “/h 3SERIAL#:_ 500 €7
rs: | TR: [ _ RB:_O cpmErF: 22 £ 67 PROBE SIZE: S 7 €
MDA = 271 +329(_ 9 +_©
{ { /

v, 067 ( §71100cm2)

MDA = BTG tpn V06 sn
MFTFR 2220 /44-gSERIAL #:_S00G/ _
T8 [ Th: [ re: ‘/4/,/,,4 gpF 2 235 proBE size: M h

MDA = 2.71 + 3.29( Z ; ‘/Z)'n
ff /775///‘@4/’— /
ve23 & ( [.5/100cm2)

/.
77 / MDA = 20 oﬁ/ﬁo/muﬂ z,

MFETER SERIAL #:

il

TS: T8: RB: EFF: PROBE SIZE:

/ 100 cm2)

MDA =
Technician: 0 ‘ L o~ [/@'” 77 __ Date: [2—-//— 9V

Reviewed t.)y: ;\fé é&éf\—/" Date: _J2 - /1~ 74

~




By: Date:

Project:

2278-300

Chkd: Date:

Page #:

Bausch & Lomb Release Survey Data

Survey Unit:

Removable o

Batch Room North Wall

Activity (dpm/100cm*2)

Removable p—y

Grid No. Activity Uncertainty * MDA Activity Uncertainty * MDA
A- 1 69 16 69 940 64 940
A- 2 69 16 69 940 64 940

3 69 16 69 940 64 940

4 69 16 69 940 64 940
A- 5 69 16 69 940 64 940
A- 6 69 16 69 940 64 940
A- 7 69 16 69 940 64 940
A- 8 69 16 69 940 64 940
A- 9 69 16 69 940 64 . 940
B- 1 69 16 69 940 64 940
B- 2 69 16 69 940 64 940
B- 3 69 16 69 940 64 940
B- 4 69 16 69 940 64 940
B- 5 69 16 69 940 64 940
B- 6 69 16 69 940 64 940
B- 7 69 16 69 940 64 940
B- 8 69 16 69 940 64 940
B- 9 69 16 69 940 64 940

* Uncertainties represent the 85% Confidence level, based on counting statistics.

When survey data indicated less than MDA, the MDA value was used in the calculation.



Grid No.

A-
A-
A-
A-
A-
A-

O ONONPAWNL2OO~NOOEWON -

By: Date:

Project:

2278-300

Chkd: Date: Page #:
Bausch & Lomb Release Survey Data
Survey Unit: Batch Room North Wall
Activity (dpm/100cm*2)
Direct a ) Direct B—y
Activity  Uncertainty * MDA Activity  Uncertainty * MDA
69 16 69 1366 79 1366
69 16 69 1366 79 1366
69 16 69 1366 79 1366
69 16 69 1366 79 1366
69 16 69 1366 79 1366
69 16 69 1366 79 1366
69 16 69 1366 79 1366
69 16 69 1366 79 1366
69 16 69 1366 79 1366
69 16 69 1366 79 1366
69 16 69 1366 79 1366
69 16 69 1366 79 1366
69 16 69 1366 79 1366
69 16 69 1366 79 1366
69 16 69 1366 79 1366
69 16 69 1366 79 1366
69 16 69 1366 79 1366
69 16 69 1366 79 1366

* Uncertainties represent the 95% Confidence level, based on counting statistics.
When survey data indicated less than MDA, the MDA value was used in the calculation.



NINETY-FIVE PERCENT CONFIDENCE CALCULATION SHEET
Survey Unit 30«444 Roorr\ N. tJall Date (2-11-9¢

Meter LUC”um 2220 Serial # S6pL¥

Probe _AC-3 Serial # __ 712552

MDA 69 (dpm/100cm?) Survey Type _ o, remouakbls_
Guideline Value 200 (dpm/100cm?)

Average Measurement Level

where:
Xave = calculated mean for a survey unit,
n, = number of measurements within a survey unit,
X = systematic and random measurements at point (i)
Tx (242 n, /& Xeo = 69

Standard Deviation

where:
S, = standard deviation
1, = number of measurements within a survey unit
X = systematic and random measurements at point (i)
Xave = calculated mean for a survey unit

Xae = _5_7_ n, = ¥

) (xave- x1)2 = _._l_ Sx = O—
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