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1.0 INTRODUCTION

1.1 PURPOSE OF REPORT

Parsons is submitting this Work Plan, Delivery Order No. 28 under contract number DACA87-95-D-
0031, for performing a Final Status Survey at the 800 row storage igloos (SEAD-48) that is located at
the Seneca Army Depot Activity (SEDA) in Romulus, New York. A Multi-Agency Radiation Survey
and Site Investigation Manual (MARSSIM) based survey is required in order to investigate and close
out this site. The Army is also responsible for investigating two of these igloos on a policy
addressing radiological surveys of Base Realignment and Closure (BRAC) sites where radioactive
commodities were stored (U.S. AMC, April 1998).

SEAD-48, which is an area consisting of eleven storage igloos, has been identified as a site that
historically stored pitchblende ore from the Manhattan Project in the 1940°s (M. Funkhouser, August
1985). Some of the bunkers were used to store the 1,823 barrels of high-grade pitchblende ore for a
short time. Several assessments and surveys of the site have been performed in the past to determine
levels of residual radioactivity and to decontaminate the site (Section 1.3).

The scope of work described in this work plan will be performed in accordance with the MARSSIM
classification system to determine the status of each igloo based on the previous investigations and
historical information. Once the bunkers are clearly classified, the Final Status Survey can be
properly addressed. The procedure for this action is also included in this scope of work.

The work proposed in this report will be performed as part of the United States Army Corps of
Engineers (USACOE) remedial response activities under CERCLA. 1t will follow the requirements
of the New York State Department of Environmental Conservation (NYSDEC), the U.S.
Environmental Protection Agency, Region 11 (EPA), and the Interagency Agreement (1AG).

The overall site conditions and site history, along with descriptions of the historical surveys that have
been performed at SEAD-48 and a review of that information are presented in Section 1.0 of this
report. Section 2.0 presents the MARSSIM classifications of each igloo and a justification for the
classification. A design for performing a Final Status Survey is presented in Section 3.0. This
includes sampling methods and procedures, field screening, visual inspections and laboratory
analysis. The remaining sections discuss data assessment and reporting, staffing, and scheduling.

1.2 BACKGROUND

1.2.1 Site Description

Seneca Army Depot Activity (SEDA) is located about 40 miles south of Lake Ontario, near Romulus,
Seneca County, New York (Figure 1-1). Seneca County is located in the center of the state, in the
heart of the Finger Lakes Region. The facility is located in an uplands area, at an elevation of
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ground surface contours. In the eastern portion of SEAD-48, groundwater would be expected to flow
towards Silver Creek. For those areas that are west of Igloo E0806, groundwater would be expected
to flow towards the west, following the surface topography of the site.

Till, weathered gray shale, and competent gray shale are the three major geologic units expected to be
present at SEAD-48. Topsoil is likely to be present throughout the site with thicknesses ranging from
1.0 to 1.5 feet. The till at SEDA is typically characterized as brown or olive gray silt and very fine
sand with small (less than 1 inch) fragments of shale. Clay lenses are observed occasionally. Larger
shale fragments, thought to be rip-up clasts, are encountered throughout SEDA. The depths to the
bottom of the till at SEAD-48 are likely to be between 4 and 10 feet. The weathered shale that forms
the transition between till and competent shale has been observed in all of the soil borings performed
at SEDA during the ESIs and RIs. The thicknesses have ranged from approximately one foot to over
20 feet. Competent gray shale has been observed in many of the soil borings at SEDA. The reported
depths to bedrock have ranged from 4.5 to over 30 feet below ground surface.

Determination of the local site geology is based on a review of the document “Proposed Action:
Pitchblende Reside Remedial Action Project” (SEDA, 1985) and a common understanding of the till
geology of SEDA acquired during the drilling and test pitting programs conducted in the various
investigations at SEDA.

1.3 HISTORICAL SURVEYS

Several surveys have been conducted at SEAD-48 over the past 25 years. Information from these
surveys is summarized below.

September 1976 DOE (ERDA) Survey and Follow up Survey in 1980: These surveys of igloos
E0801 through E0811 were performed by Oak Ridge National Laboratory (ORNL) and Ford, Bacon
& Davis Utah, Inc. (FB&DU). Alpha, beta, and gamma readings were collected both inside and
around the igloos and in the soils and surface waters by the igloos. Levels of radon and its progenies

were also measured inside the igloos. The results of the surveys indicated that residual contamination
exceeding the occupational and environmental limits set at that time by the NRC and by the EPA
existed. See Table 1-1 for a summary of the initial survey completed by the DOE in 1976.

Residual contamination was found at eight of the eleven SEAD-48 igloos (E0804 — EO811). Results
indicated that E0804 and E0806 were above NRC guidelines for surface contamination of U-235, U-
238 and associated decay products (FB&DU, November 1981). Soil contamination was found that
was located within several meters of the entrance of the bunkers. Results from the radon survey
indicated that levels were elevated above background in bunkers E0804 to E0811 with the highest
concentrations in bunkers E0804 and E0808. Neither team found significant levels of contamination
at bunkers E0801 through EO803; these bunkers were considered relatively uncontaminated.
(FB&DU, 1981 and U.S Armmy Belvoir R&D Center, 1985).
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Using these levels for criteria, there were instances in igloos E0804 and E0806 where the direct
reading measuring fixed alpha exceed 5000 dpm/ 100cm’.  There were no levels above
1000 dpm/100cm’ measured for removable alpha or beta. In igloo E0804 dose rates above 1.0 mrad/
hour were detected (Table 1-2). It was concluded that contamination of natural uranium and its
progeny existed on the interior surfaces of igloos E0804 through EO811, (Table 1-2). The concrete
pad at the entrance was also found to have contamination levels in excess of the NRC guidance
(Table 1-2).

Based on the germanium gamma spectrometry analysis of debris collected from interior drains, some
degree of activity of U-238 and Ra-226 existed in all bunkers except EO801, E0802 and EO808 (Table
1-3). From soil samples collected outside the igloos, elevated levels of U-238 and Ra-226 were
present at igloos E0804, E0805, E0806, E0808, E0809, EO810, and EO811. The highest levels were
documented at igloo EO804. Exposure rates at igloo E0804 ranged as high as 1033 uR/hr, while soil
samples had concentrations as high as 2400 pCi/g U-238 and 1590 pCi/g Ra-226. Surveys of the
railway spur and the loading area showed no elevated activity.

Recommendations were made to decontaminate areas within igloo E0804 that exceed
5000 dpm/100cm’ by methods such as sandblasting and grinding. It was additionally proposed to
remove soils to a depth of 6 inches at igloos E0804 and EO0811 (U.S. Army Ballistic Research
Laboratory, January 1986).

June 1985 On-Site L.ab Setup and Bunker Survey: A portable environmental radiation survey

laboratory was set up at SEDA with the purpose of supporting a radiation decontamination activity at
igloos 2047, 2049, 2051, 2053, 2055, 2057, 2059, 2061, 2063, and 2065. 1t is believed that the above
named igloos are the same as igloos E0802 though EO0811, respectively. Belvoir R&D Center
(BRDC) and SEDA personnel were responsible for the assembly of the lab and of the execution of the

survey.

Two Reuter-Stokes RSS-111 pressurized ionization chambers (PICs), a Canberra Series 10
germanium detector/MCA, and a Ludlum 19 were employed. Clean soil from the site was tested
against BRDC soil standards (NBS, now NIST, traceable). Background exposure rate measurements
taken in Building 321 using the PICs averaged 8.3 uR/hr.

The survey reported that all interior exposure rate readings were in the range of 7-11 uR/hr. This was
similar to background and well below the EPA standard of 20 uR/hr over background (US Army
Belvoir R&D Center, July 1985). Exterior measurements made within 3 meters of the entrance at
1 -meter height ranged from 57 uR/hr to 4,000 uR/hr. The highest values were outside bunker 2051
(Igloo E0804) (U.S Army Belvoir R & D Center, July 1985).
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Julv 1985 SEDA Decontamination Activity: Workers decontaminated igloos by scraping, abrading,

and vacuum blasting the floors, gutters, and interior surfaces of the bunkers using chisels, shovels,
jackhammers, and a backhoe. Post-decontamination, over 300 radiological samples were collected
and over 90 tons of soil, asphalt and concrete were removed from the interiors and exteriors of the
SEAD-48 igloos.

Continuous field surveys were performed to map contamination during removal. The 300 samples,
collected from in soil, air filters, nasal wipes, airhats, shipping containers, and equipment, were
analyzed for U-238 and Ra-226. Thirty-six soil samples were collected and showed levels of U>*
and Ra-226 below the radiological standard of 5 pCi/g. There were 120 samples taken from the thirty
B25 shipping containers that were filled; reported levels of the samples were less than 22 dpm/100
cmz, in accordance with 49 CFR standard (U.S. Army Belvoir R&D Center, 1985).

July 1985 U.S. Army Industrial Hygiene Agency (AEHA) Closeout Survey: The AEHA surveyed

SEAD-48 to determine the success of the radiological decontamination activity that the Army had
performed earlier in the month. The survey evaluated if radioactive contamination still existed within
the bunkers and the surrounding area, and if so, the extent of the remaining contamination.

Results from the interior survey indicated that the highest gamma reading of 15uR/hr was found in
Igloos 804 and 805; 10uR/hr was determined to be the background level for gamma. Gamma
readings were taken approximately 1 meter from the floor. The highest beta reading was 400-
500 cpm, which was in Igloo 804; the background level was determined to be 0-5 cpm for beta
radiation. The highest alpha reading was 2,000 cpm, which was found in Igloo 808; the alpha
background level was determined to be 0 cpm.

Results from the exterior survey indicated that the highest gamma reading was 150 uR/hr, which was
outside Igloo 804; background gamma radiation was 10uR/hr. Alpha and beta readings were all at
background levels, which was 0 cpm for both alpha and beta radiation.

Wipe samples were collected to evaluate if removable contamination existed. The highest gross beta
count (3.6 +/- 0.4 x 10" uCi or 80 dpm/100cm®) corresponded with the location that had the highest
beta and gamma instrument reading. The highest alpha count (2.14/- 0.3 x 10° uCi or
47 dpm/100cm?) was located in Igloo 804. Most of the wipe samples were below the detection limit
of the instrument.

Soil samples were collected to evaluate if elevated areas of radioactivity existed after the excavation
of the soil from around the pads. The extent of the soil that was removed during the decontamination
activity is approximated in Figures 1-6 through 1-13 (U.S. Army, December 1985). The gamma
activities were all below 15 pCi/g and considered to be at background levels.
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Figure 1-5
Typical Bunker Configuration
SEAD-48 Work Plan
Seneca Army Depot Activity

Note: This figure was taken from the Preliminary Engineering and Environinental Evaluation of the Remedial Action Alternatives For the Seneca Army Depot Site,
Ford, Bacon & Davis Utah, November 1981
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Figure 1-6
The Approximate Extent of Excavation Activities at Igloo E0804
SEAD-48 Work Plan
Seneca Army Depot Activity
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Note: This drawing has been taken from the Close Out Survey of Bunkers EO 801-EO 811 b

y the Department of the Army. July 1985.
The schematic of the bunker is not draw

nto scale. The bunker is approximately 26.8 x 81 .
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Figure 1-7
The Approximate Extent of Excavation Activities at Igloo E0805
SEAD-48 Work Plan
Seneca Army Depot Activity
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Note: This drawing has been taken from the Close Out Survey of Bunkers EO 801-EO 811 by the Department of the Army. July 1985.
The schematic of the bunker is not drawn to scale. The bunker is approximately 26.8 x 81 .
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Figure 1-8
The Approximate Extent of Excavation Activities at E0806
SEAD-48 Work Plan
Seneca Army Depot Activity
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Note: This drawing has been taken from the Close Out Survey of Bunkers EQ 801-EQ 811 by the Depanme;n of the Army, July 1985.
The schematic of the bunker is not drawn to scale. The bunker is approximately 26.8 x 81 .
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Figure 1-9
The Approximate Extent of Excavation Activities at E0807
SEAD-48 Work Plan
Seneca Army Depot Activity
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Note: This drawing has been taken from the Close Out Survey of Bunkers EO 801-EO 811 by the Department of the Army. July 1985.
The schematic of the bunker is not drawn to scale. The bunker is approximately 26.8 x 81 .
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Figure 1-10
The Approximate Extent of Excavation Activities at E0808
SEAD-48 Work Plan
Seneca Army Depot Activity
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Note: This drawing has been taken from the Close Out Survey of Bunkers EO 801-EO 811 by the Department of the Army, July 1985.
The schematic of the bunker is not drawn to scale. The bunker is approximately 26.8 x 81 .
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Figure 1-11
The Approximate Extent of Excavation Activities at E0809
SEAD-48 Work Plan
Seneca Army Depot Activity
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Note: This drawing has been taken from the Close Out Survey of Bunkers EO 801-EO 811 by the Department of the Army, July 1985.
The schematic of the bunker is not drawn to scale. The bunker is approximately 26.8 x 81 .

PAPIT\PRNIFCTQARRNECARFANARMWORK PI ANREYXYTERINR NECON CNR




Figure 1-12
The Approximate Extent of Excavation Activities at E0810
SEAD-48 Work Plan
Seneca Army Depot Activity
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Note: This drawing has been taken from the Close Out Survey of Bunkers EOQ 801-EO 811 by the Department of the Army. July 1985.
The schematic of the bunker is not drawn to scale. The bunker is approximately 26.8 x 81 .
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Figure 1-13
The Approximate Extent of Excavation Activities at E0811
SEAD-48 Work Plan
Seneca Army Depot Activity
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Note: This drawing has been taken from the Close Out Survey of Bunkers EO 801-EO 811 by the Department of the Army, July 1985.
The schematic of the bunker is not drawn to scale. The bunker is approximately 26.8 x 81 .
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Table 1-1
DOE 1976 Survey- Summary of Results
SEAD-48 Work Plan
Seneca Army Depot Activity

Fixed Alpha ransierable Alpha | Iransierable Beta | Elevated Beta-
Igloo Contamination Contamination Contamination Gamma Dose Elevated
Present? ™' Present? ™' Present? ' Rate? Radon? '
E0801 No No No No No
E0802 No No No No No
E0803 No No No No No
E0804 Yes Yes No Yes Yes
E0805 Yes Yes No No Yes
E0806 Yes Yes Yes Yes Yes
E0807 Yes Yes No No Yes
E0808 Yes Yes No No Yes
E0809 Yes Yes No No Yes
EO0810 Yes Yes No No No
E0811 Yes No No No No
Notes:

a) The NRC Guideline that was used for fixed alpha contamination was an average of 100dpm/100cm* and a maximum of 300dpm/100cm®. The igloos

indicated in this table all have max values above 300dpm/lOOcm2‘
b) The NRC Guideline that was used for transferable alpha contamination was 20dpm/100cm2'
¢) The NRC Guideline that was used for transferable beta contamination was lOOOdpm/(OOcmz'

d) The NRC Guideline that was used for beta-gamma dose rate was an average of 0.2mrad/hr and a maximum of 1.0mrad/hr (1 cm above surface). The

igloos indicated in this table all have max values above 1.0mrad/hr.
e) The NRC Guideline that was used for radon was 0.03WL.
f) Information summarized from "Formerly Utilized MED/AEC Sites Remedial Action Program”, DOE, February, 1979.

P:\Pit\Projects\Seneca\Scad-48\Workplan\sect ] .xls
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Table 1-2

RADCON 1985 Survey- Interior and Pad Maximum Readings
SEAD-48 Work Plan
Seneca Army Depot Activity

INTERIOR SURVEY
Igloo FIDLER (cpm) | Pancake (mR/h) | PAC-1SA (cpm) | MicroR (uR/h)| Removable Alpha | Removable Beta
E0801 750 0.02 0 10 11 17
E0802 775 0.02 0 10 11 14
E0803 2140 0.02 100 9 17 9
E0804 609060 10.00 5000 250 566 952
E0805 3120 0.05 250 11 22 72
E0806 38150 0.85 16000 50 631 615
E0807 2360 0.03 100 9 22 14
E0808 7880 0.04 200 10 11 17
E0809 2540 0.1 300 8 17 21
E0810 8270 0.09 250 12 11 7
EO811 2580 0.2 900 10 78 93

PAD SURVEY
Igloo FIDLER (cpm) | Pancake (mR/h) | PAC-1SA (cpm) { MicroR (uR/h) | Removable Alpha | Removable Beta
E0801 650 0.01 0 10 0 6
E0802 1150 N/A 0 12 6 3
E0803 2630 0.01 0 12 6 15
E0804 1363330 10.00 3500 2000 5 2
E0805 51530 0.5 150 90 6 1
E0806 16640 0.05 50 21 0 8
E0807 2520 0.03 0 10 0 0
E0808 79730 0.15 50 100 N/A N/A
E0809 3190 0.02 0 7 N/A N/A
E0810 25590 0.06 0 17 N/A N/A
E0811 57500 0.5 0 150 N/A N/A
Notes:

[ S S

P:\Pit\Projects\Seneca\Sead-48\Workplan\sect .xls

. N/A = Not applicable. No survey data collected.

. Source of data is Radiological Survev of Seneca Army Depot, U.S. Army Ballistic Research Laboratory, January 1986 .

. The numbers shown represent the highest value in each igloo between both the first team initial survey and the second team initial survey.
. The surveys were completed in May, 1985 before decontamination activities by Army RADCON teams.
. The survey was done on interior walls and floors of the igloos and the pad right outside the entrance of each igloo.
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RADCON 1985 Survey- Internal Drain Debris

Table 1-3

SEAD-48 Work Plan

Seneca Army Depot Activity

Igloo

Concentration Levels

Ra**® (pCi/g) u®® (pCilg)
E0801 ND ND
E0802 ND ND
E0803 1.2+/-1.5 ND
E0804 12,080 +/- 45 9274 +/- 100
E0805 280 +/- 3.3 90 +/- 6.0
E0806 150 +/- 1.9 54 +/-3.5
E0807 15+/-2.0 4.0+/-22
E0808 ND ND
E0809 300 +/- 4.7 59 +/- 8.1
E0810 12+/-1.7 ND
E0811 ND 32+-14

Notes:

1. Source of data is Radiological Survey of Seneca Army Depot, U.S. Army Ballistic Research Laboratory, January 1986 .
2. The surveys were completed in May, 1985 before decontamination activitics by Army RADCON teams.

3. ND =Non-Detect value

P:\Pit\Projects\Seneca\Sead-48\Workplan\Tables-sect1-3
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Seneca Army Depot Activity Final Workplan — E0800 Row Pitchblende Ore Storage Bunkers (SEAD-48)

low concentrations of radioactive materials were handled, and 6) areas on the perimeter of
former contamination control areas. The recommended area for a Class Il survey unit is
100 m® too 1000 m? of floor area for a structure and 2000 m” to 10,000 m? for a land area
(MARSSIM, 2000).

® Class III Areas: Any impacted areas that are not expected to contain any residual
radioactivity, or are expected to contain levels of residual radioactivity at a small fraction of
the DCGL, based on site operating history and previous radiological surveys. Examples of
areas that might be classified as Class II include buffer zones around Class I or Class II areas,
and areas with very low potential for residual contamination but insufficient information to
justify a non-impacted classification. There is no limit recommended for the area of a
Class III survey unit (MARSSIM, 2000).

2.2 CLASSIFICATION OF AREAS AT SEAD-48

It is postulated by MARSSIM that any area with “a potential for radioactive contamination or known
contamination above the DCGL,” should be classified as a Class | survey area. Although the
pitchblende ore stored in the igloos at SEAD-48 contained high amounts of Radium and Uranium, the
past surveys completed over the last several decades provide information and support to more
accurately classify the igloos. Table 2-1 and Table 2-2 show justification for the interior and exterior

area classifications, respectively.

Based on previous observations from the radiation surveys, the interiors of three of the eleven igloos
have been designated as Class 1Il survey units. Dating back to the 1970s, Igloos EO801 through
E0803 were never recorded as having contamination levels that would be in exceedence of the
DCGLs. The RADCON survey performed in 1985 did find trace amounts of Ra-226 (1.2 +/- 1.5
pCi/g) in the drain in Igloo E0803, however that amount would be considered a background level not
in exceedence of the DCGLs. It can be concluded from the information collected in these past
surveys that within these three igloos, no residual radioactivity would be found, or the levels would
be at a small fraction of the DCGLs.

Each of the historical surveys indicates that igloo E0804 has contained the highest levels of residual
contamination and would have the highest likelihood of exceeding the DCGLs. Therefore, the
interior of igloo EO804 has been designated as Class I survey units. Igloos E0806 and EO808 have
also been designated as Class I survey units based on results from the historical surveys.

The interiors of the remaining five igloos, EO80S, E0807, and E0809 through E0811, have been
divided into Class I and Class II survey units. Historically, the igloos did house pitchblende ore, and
the past surveys do not provide enough confidence that the DCGLs would not be exceeded; however,
the interior contamination generally appeared to be located on the lower walls and floor. The lower
two meters of the walls and the floor will be classified and Class I while the upper walls that round
into the ceiling will be classified as a Class II survey unit because the DCGLs are not expected to be

PARSONS Page 2-2
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Seneca Army Depot Activity Final Workplan — EO800 Row Pitchblende Ore Storage Bunkers (SEAD-48)

exceeded. The dual classification is supported in MARSSIM (MARSSIM, p. 4-15) where it is stated:
“Indoor areas may also be divided into several survey units of different classification, such as
separating floors and lower walls from upper walls and ceilings.”

There is documentation of a RADCON team in 1985 remediating the outside areas of the bunkers. It
was recorded that over 90 tons of radiologically contaminated soil was removed from SEAD-48 and
over 300 post-remediation samples were collected. Figures 1-6 through 1-13 identifies generally the
areas where the soil was removed. The post-remediation survey conducted by the Army indicates
that there were no elevated readings of radioactivity, except for a localized area outside of Igloo
E0804. Recently the road and aprons outside the igloos were repaired and re-graded. These activities
could have effected the location and distribution of contamination if it existed.

Based on the high confidence that igloos E0801, E0802 and E0803 do not have levels of
contamination exceeding DCGLs, the exterior areas of these igloos will be Class III survey units.
Remediation by excavation has been completed on the exterior grounds of igloos E0804 and E0811,
and the earth has since been moved around and covered over. In the surveys performed since the
excavation, only Igloo E0804 had any detections of residual radiation; therefore, the exterior of Igloo
E0804 will be considered a Class I survey unit. Due to the historic levels of radiation on the interiors
of igloos E0806 and E0808, the exterior classifications have been designated as Class I survey units.
The remaining igloos, E0805, E0807, and E0809 through E0811, had no detections of elevated
radioactivity in any of the exterior surveys to follow the remediation; therefore, the exterior of those
igloos will be considered Class II survey units. The outside areas of the bunkers will extend past the
asphalt pads outside the igloos to include the grass areas to account for the possible spread of

contamination during past activities.

Table 2-3 summarizes the classifications of the interior and exterior survey units at SEAD-48.

PARSONS Page 2-3
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Table 2-1

Classification Justification for the Interior of SEAD-48 Igloos

SEAD-48 Work Plan

Seneca Army Depot Activity

Area Classification for Historical Survey Results
. . Final Status Survey” Pre- Decontamination Activities Post- Decontamination Activities . . Radiological .
loloo Radionuclides of &y 1987 NRC Justification of Area 0 eratigons Other Licenses
g Concern Lower Walls| Upper Walls| 1976 DOE Survey/ 1980 1985 AEHA Closeout Classification P Affected
. May 1985 RADCON Survey Closeout 1993 NYSDEC Survey Performed
and Floor | and Ceiling FU&DU Survey Survey .
Inspection
Assumed storage of .
Ra-226; Th-232; U-234; No Significant levels of radiological |  No Significant levels of radiological Considered to meet criteria for Released for , . Never recorded to have Pitchblende Ore (1940s); | TRC License
E0801 . Class 11 Class Il L S . . Not included in survey. contamination levels that would Termination (SUC-
U-235; U-238 contamination detected. contamination detected. unrestricted use unrestricted use. ’ Storage of depleted
exceed DCGLs b .. 1275, SUC-1380)
Uranium munitions
Assumed storage of .
Ra-226; Th-232; U-234, No Significant levels of radiological No Significant levels of radiological Considered to meet criteria for Released for . . NeYer ljecorded to have Pitchblende Ore (1940s); NRC [._1cense
E0802 ) Class 11l Class 111 o o . . Not included in survey. | contamination levels that would Termination (SUC-
U-235; U-238 contamination detected. contamination detected. unrestricted use unrestricted use. Storage of depleted
exceed DCGLs ; . 1275, SUC-1380)
Uranium munitions
Ra-226; Th-232; U-234; No Significant levels of radiological |  Drain soil sample had elevated levels of | Considered to meet criteria f Released ft Never recorded to have Assumed storage of
E0803 P ’ Class I Class 11 prilicant fev & P evated fevels o onsidered 1o meet criteria for ereased for Not included in survey. | contamination levels that would | %5 Sorage NA
U-235, U-238 contamination detected. Ra226. unrestricted use unrestricted use. - Pitchblende Ore (1940s)
exceed DCGLs
Highest gamma reading of
. 15uRem/hr Ybackground =
Above NRC Guidelines for surface legjozip:i::clee; ;ﬂ::/ozﬁpn;/;:io;ml 10uRem/hr). Highest beta reading Contamination detected
Ra-226; Th-232; U-234; contamination of U235, U238, and cose rale > 1.0 mradiyear. Natur of 400-500 cpm (0-5 cpm = Released for ontamnation detectee. Historically high levels of | Storage of Pitchblende Ore
E0804 ) Class | Class | . Uranium contamination on interior surfaces. . Further remediation ) o NA
U-235; U-238 associated decay products. Elevated . . background). Some removable unrestricted use. restdual radiation detected (1940s)
Soil sample from drain had clevated levels L necessary.
Radon detected. contamination detected. d
of U238 and Ra226. . .
Considered to meet criteria for
unrestricted use.
Highest gamma reading of
Natural Uranium contamination on interior I5uRe Jbackground =
-226; Th-232; U-234, . . m/hr). . idual radiation historically i
E0805 Ra-226; Th.232 Class | Class Il Elevated Radon detected. surfaces. Soil sample from drain had 10uRe ) Some removable Relezfsed for Not included in survey. Residual radiation historically | Storage of Pitchblende Ore NA
U-235; U-238 contamination detected. unrestricted use. detected. (1940s)
elevated levels of U238 and Ra226. . .
Considered to meet criteria for
unrestricted use.
Above NRC Guidelines for surface Natural Uranium contaminatio interior No Significant levels of
Ra-226; Th-232; U-234; contamination of U235, U238, and | ' ramum contarmination on IMENOL | - o jered to meet criteria for Released for 0 S1gniticant fevels Of 4 p e idual radiation historically | Storage of Pitchblende Ore
E0806 ) Class [ Class . surfaces. Soil sample from drain had . . radiological contamination NA
U-235; U-238 associated decay products. Elevated unrestricted use unrestricted use. detected. (1940s)
Radon clevated levels of U238 and Ra226. detected
Natural Uranium contamination on interior . . . . Lo .
-226; Th-232; U-234; dual rad h f
E0807 Ra-226; Th.232, U-234; Class | Class II Elevated Radon detected. surfaces. Soil sample from drain had Considered to fneet criteria for Relea.sed for Not included in survey. Residual radiation historically | Storage of Pitchblende Ore NA
U-235; U-238 unrestricted use unrestricted use. detected. (1940s)
elevated levels of U238 and Ra226.
Ra-226; Th-232; U-234; Natural Uranium contamination on interior Highest alpha of200.0<:pm (Ocpm = Released for Contamination d'e tetcled. Residual radiation historically | Storage of Pitchblende Ore
E0808 Class | Class | Elevated Radon detected. background). Considered to meet . Further remediation NA
U-235;, U-238 surfaces. .. . unrestricted use. detected. (1940s)
criteria for unrestricted use. necessary.
Natural Uranium contamination on interior . . No Significant levels of . L .
796 Th.o0- 112934 . dual rad h f
E0809 Ra-226; Th.232, U-234; Class | Class II Elevated Radon detected. surfaces. Soil sample from drain had Considered to meet criteria for Relea.sed for radiological contamination Residual radiation historically | Storage of Pitchblende Ore NA
U-235; U-238 unrestricted use unrestricted use. detected. (1940s)
elevated levels of U238 and Ra226. detected
Natural Uranium contamination on interiof . . S .
-226; Th-232; U-234 i dual radiation h
E0810 Ra-226; Th-232; U-234, Class | Class Il Elevated Radon detected. surfaces. Soil sample from drain had Considered to meet criteria for Relea.sed for Not included in survey. Residual radiation historically | Storage of Pitchblende Ore NA
U-235; U-238 unrestricted use unrestricted use. detected. (1940s)
elevated levels of U238 and Ra226.
Natural Uranium contamination on interior . . . T .
-226: Th-232: U-234: Residual radiation hist t fP
E0811 Ra-226; Th-232; U-234; Class 1 Class Il Elevated Radon detected. surfaces. Soil sample from drain had Considered to .meet criteria for Relea'sed for Not included in survey. esidual radiation historically | Storage of Pitchblende Ore NA
U-235; U-238 unrestricted use unrestricted use. detected. (1940s)
clevated levels of U238 and Ra226.
Notes:
a) Lower walls are considered to be 2 meters from the floor surface. Upper walls are considered to be the walls above 2 meters from floor surface.
P:\Pit\Projects\Seneca\Scad-48\Workplan\Table2-1&2-2 712212002 Page 1 of 1



Table 2-2
Classification Justification for the Exterior of SEAD-48 Igloos
SEAD-48 Work Plan
Seneca Army Depot Activity

Historical Survey Results
Area urvey
Igloo Radionuclides of | Classification PreD Amiration Activit D tamination Activi Post D it Justification of | Other Licenses
. re- Decontamination Activities econtamination Activi 0st- PDecontamination Activities . :
Concern for Final ty Area Classification Affected
Status Survey| 1976 DOE Survey/ | May 1985 RADCON July 1985 Army 1985 AEHA Closeout 1987 NRC Closeout | o0\ v cnec Surve
1980 FU&DU Survey Survey Decontamination Survey Inspection y
Surf: il ] llected | No elevated activity detected. Surf: '
Ra-226; Th-232; U-234; uriace soi’ samples €0 .ec ¢ o clevated activity detected. Surface ) . No elevated reading; unrestricted use No radiation levels above background Never _rccgrded to have NRC License Termination
080 Class 111 near entrance were at background water samples below allowable No soil excavation performed . Not suneved contamination levels that
U-235: U-238 pe recommended found. Released for unrestricted use 4 (SUC-1275, SUC-1380)
TedYy MU levels concentrations (10 CFR 20). S : would exceed DCGLs -
Surf il les collected | No elevated activity detected. ;
Ra-226; Th-232; U-234: urlace soif samples cotlecte 0 elevated activity detected. Surface ) ) No elevated reading; unrestricted use | No radiation levels above background Never recgrded to have NRC License Termination
E0802 235 38 Class 1l near entrance were at background water samples below allowable No soi} excavation performed ded found. Released fi cted Not surveyed contamination levels that SUC-1275. SUC-1380
U- cU-2 levels concentrations (10 CFR 20). recommende ound. Released tor unrestncted use. would exceed DCGLs ( RLEZAN -1380)
Ra-226; Th-232: U-234; Surface soil samples collected | No elevated activity detected. Surface . . No elevated reading; unrestricted use | No radiation levels above background Never 'recc?rded to have
E0803 235 Class I near entrance were at background water samples below allowable No soil excavation performed ded found. Rel f icted Not surveyed contamination levels that NA
U-235; U-238 levels concentrations (10 CFR 20), recommende. ound. Released for unrestricted use. would exceed DCGLs
Had the highest residual radiation | High levels of U*** and Ra™® detected ated readings of U™ and Ra™™*
. . . levels in surface soil. Surface soil| across large areas outside of entrance. One localized elevated reading of . Elevated readings of U jandRa L
Ra-226; Th-232: U-234; . Excavated to a depth of up to 4 feet .| No radiation levels above background | along concrete druinage ditch, in the | Historically elevated levels
E0804 U-235: U-238 Class | samples were below maximum | Exposure Rates measured at levels up to around the front pad 150uR.hr found on gravel and tar area in found. Rel R red drains that exit the iel dinth detected: past remediation NA
Ikttt allowable concentrations in (10 }1033uP/hr. Surface water samples below pac front; unrestricted use recommended ound. e or unrestacted use. rains | :cxu ldcllhg (;o andin the - pastre ©
CFR 20). allowable concentrations {10 CFR 20). sott arounc the drains
Had residual radiation levels in Elevated activity detected around Historically elevated levels
Ra-226; Th-232; U-234; surface soil. Surface soil samples v Excavated to a depth of up to 2 feet No elevated reading; unrestricted use | No radiation levels above background detected; past remediation; no
E0805 Class 11 . entrance. Surface water samples below ) Not surveved : NA
U-235: U-238 were below maximum allowable . around the front pad. recommended found. Released for unrestricted use. y elevated levels detected in
N . X allowable concentrations (10 CFR 20). L
concentrations in (10 CFR 20). post-remediation surveys.
Had residual radiation levels in . Historically elevated levels
Elevated activity detected around Y
Ra-226; Th-232; U-234; surface soil. Surface soil samples Excavated to a depth of up to | foot No elevated reading; unrestricted use | No radiation levels above background | Drain outlets surnveyed and found to | detected; past remediation; no
E0806 Class | . entrance. Surface water samples below ) L - ; NA
U-235; U-238 were below maximum allowable . around the front pad. recommended found. Released for unrestricted use. be with in bachground ranges elevated levels detected in
M L 20 allowable concentrations (10 CFR 20). diati
concentrations in (10 CFR 20). post-remediation surveys.
Had residual radiation levels in No elevated activity detected. Surface Historically elevated levels
Ra-226; Th-232; U-234; surface soil. Surface soil samples - - Excavated to a depth of upto 6 inches | No elevated reading; unrestricted use | No radiation levels above background detected, past remediation; no
E0807 Class 11 . water samples below allowable . Not surveyed : NA
U-235; U-238 were below maximum allowable ) n around the front pad. recommended found. Released for unrestricted use. : elevated levels detected in
. X 20 concentrations (10 CFR 20). L
concentrations in (10 CFR 20}. post-remediation surveys.
Had residual radiation levels in .. . . . Historically elevated levels
Ra-226; Th-232; U-234; surface soil. Surface soil samples Elevated activity detected around Excavated to a depth of 3 feet around the{ No elevated reading; unrestricted use | No radiation levels above background Drain outlets and drainage ‘Achh detected; past remediation; no
E0808 Class | . entrance. Surface water samples below . surveyed and found to be with in ; NA
U-235; U-238 were below maximum allowable . front pad recommended found. Released for unrestricted use. elevated levels detected in
* i X allowable concentrations (10 CFR 20). background ranges ..
g1 g
concentrations in (10 CFR 20). post-remediation surveys.
Had residual radiation levels in No elevated activity detected. Surface Historically elevated levels
Ra-226; Th-232; U-234; surface soil. Surface soil samples v ’ Excavated to a depth of ! foot around the| No elevated reading; unrestricted use | No radiation levels above background ]| Drain outlets surveyed and found to | detected; past remediation; no
E0809 Class 11 . water samples below allowable . L : NA
U-235: U-238 were below maximum allowable ) front pad. recommended found. Released for unrestricted use. be with in background ranges elevated levels detected in
' . R concentrations (10 CFR 20). L
concentrations in (10 CFR 20). post-remediation surveys.
Had residual radiation levels in Elevated activity detected around Historically elevated levels
Ra-226; Th-232; U-234, surface soil. Surface soil samples v v Excavated to a depth of 3 feet around the| No elevated reading; unrestricted use | No radiation levels above background detected; past remediation; no
E0810 Class 1 . entrance. Surface water samples below . Not surveyed ; NA
U-235: U-238 were below maximum allowable ) front pad recommended found. Released for unrestricted use. elevated levels detected in
’ L allowable concentrations (10 CFR 20). .
concentrations in (10 CFR 20). post-remediation surveys.
Had residual radiation levels in | Large area of elevated activity detected Historically elevated levels
E0811 Ra-226; Th-232; U-234; Class 1t surface soil. Surface soil samples | around entrance. Surface water samples | Excavated to a depth of 6 inches around |  No elevated reading; uncestricted use | No radiation levels above background Not surveyed detected, past remediation; no NA
U-235; U-238 were below maximum atlowable |below allowable concentrations (10 CFR the front pad recommended found. Released for unrestricted use. Y elevated levels detected in
concentrations in (10 CFR 20). 20). post-remediation surveys.
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Table 2-3
Survey Unit Classifications
SEAD-48 Work Plan
Seneca Army Depot Activity

Interior Interior
Igloo Classification- | Classification- Exferior:
Lower Walls Upper Walls | Classification
and Floor and Ceiling
E0801 Class 111 Class 111 Class 111
E0802 Class 111 Class 111 Class III
E0803 Class II1 Class II1 Class 111
E0804 Class | Class 1 Class |
E0805 Class | Class 1 Class Il
E0806 Class 1 Class | Class |
E0807 Class | Class II Class 11
E0808 Class | Class | Class |
E0809 Class 1 Class 11 Class 11
E0810 Class | Class I Class 1
E0811 Class 1 Class 1 Class 11
Notes:

1. This table is a summary of Tables 2-1 and 2-2 of this workplan.
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Seneca Army Depot Activity Final Workplan — E0800 Row Pitchblende Ore Storage Bunkers (SEAD-48)

3.3 INSTRUMENTATION

This section describes the different survey instruments that will be used to conduct the surveys. Field
instrument efficiencies and Minimum Detection Amounts (MDAs) are presented in Table 3-4.
Appendix C contains field survey forms and the condensed field instrument procedures for the field
survey instrumentation. See Appendix D for detailed standard operating procedures (SOPs) for use
of all of the instruments, including the in-situ gamma spectrometer.

3.3.1 Alpha and Beta Radiation Surveys

A Ludlum model 43-1-1 dual phosphor scintillator probe (phoswich) will be used to perform the
alpha-beta survey for the interior wall and ceiling locations. A 43-37 large area gas proportional
probe (Floor Monitor) will be used for interior floor locations. These instruments have probe areas of
75 cm’ and 425 cm’, respectively, and efficiencies of 0.15 to 0.20 cpm/dpm. The selection of these
instruments is supported by MARSSIM in Table 6.4 (MARSSIM, 2000). The MDAs for these
instruments are below the DCGL as shown in Table 3-4,

3.3.2 Gamma Radiation Surveys

A combination of measurements from the Bicron G5 FIDLER (FIDLER) and the 3x3” Nal detector
will be used to complete the gamma radiation surveys. The FIDLER can detect low energy gamma
radiation and is effective at detecting the radionuclides of concern below the required DCGLs, i.e. its
MDA for both scanning and direct measurements is below the respective DCGLs (refer to Table 3-4).
Additionally, there is less background noise associated with the FIDLER than with the 3”x3” Nal
detector. The 3”x3” Nal detector can detect a broader range of gamma emissions and is a better
instrument for detecting radiation that is covered. However, the MDA for the 3"x3” Nal detector for
direct measurements exceeds the required direct measurement DCGL and therefore is inadequate to
detect elevated direct measurements. Due to each instruments advantages and disadvantages, the
gamma radiation survey will be performed using both instruments as described below.

Radiation is not expected to be embedded within the interior surfaces of the igloos due to the nature
of the activities at SEAD-48. Residual contamination within the igloos, if present, is likely to be at
the surfaces of the floor or walls, not at depth. Therefore, it would not be advantageous to use the
3”x3” Nal detector. For the interior gamma surveys the FIDLER coupled with a Bicron Analyst
portable count-rate meter will be used for the low energy gamma scanning and direct measurement
surveys for the interior survey units. The interior gamma surveys will be supplemented with the
alpha and beta surveys which will account for the alpha and beta components of the potential residual

contamination.

A 37x3” Nal detector will be used for the exterior gamma scanning surveys. As stated above, the
scanning MDA for the 3”x3” Nal detector is below the DCGLgyc and is therefore appropriate for the
exterior survey. For the exterior gamma direct measurement surveys, the FIDLER will be used
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Seneca Army Depot Activity Final Workplan — EO800 Row Pitchblende Ore Storage Bunkers (SEAD-48)

because the MDA is below the DCGLw; whereas the 3”°x3™ Nal does not have an MDA below the
DCGLw.

Table 3-4 compares the MDAs to the DCGLs for the FIDLER and the 3”x3” Nal. In order to achieve
MDAs below the DCGLs with the FIDLER, the FIDLER will be used with a closed energy window
having a range of 50-250 keV. Additionally, locations that are elevated above background for gamma
radiation based on Wilcoxon Rank Sum (WRS) results or are above a conservative flag value that is
set in the field, may be resurveyed with the URSA, as described in Section 3.3.4.

3.3.3 Exposure Rate Surveys

Exposure rate surveys will be conducted using a Bicron MicroRem meter as an initial screening of
any potential contamination and to make sure that personnel are not exposed to high levels of
radiation. Exposure rate surveys will be performed only as a diagnostic tool and for health and safety
purposes. Maximum readings of twice background will be set as limits for an acceptable working
area; readings above twice background would require a follow-up investigation with other
instrumentation. Ambient exposure exceeding 500 uRem/hr would require a work stoppage.

3.3.4 In-Situ Gamma Spectroscopy Surveys

A Universal Radiation Spectrum Analyzer (URSA) attached to a Nal probe, which is an in-situ
gamma spectrometer, will be used to assess areas both inside the igloos and in the exterior. In-situ
spectroscopy allows for the evaluation of energy spectra to determine the levels of isotopes present in
a real-time basis. Additionally, use of the URSA in the field will assist the survey teams in
determining the extent of contamination and the need for additional investigation and/or remediation.
The URSA will be used with either the FIDLER or with a 3x3 Nal detector. Figures 3-1 and 3-2
illustrate how the in-situ gamma spectrometer is used in conjunction with the gamma survey
measurements and the samples collected for laboratory isotopic analysis for the interior and exterior
surveys, respectively. The URSA is used as a screening instrument to evaluate the potentially
elevated areas identified in the radiological survey to best determine which samples to send to the
laboratory for isotopic analysis.

For sample locations evaluated using the URSA, approximately 5% of these samples will be sent to
an approved off-site laboratory for confirmatory U-238, U-235, and Ra-226 ‘isotopic analyses using
gamma spectroscopy. These data will be used to confirm and correlate the site results of the URSA.
General Engineering Laboratories, Inc. (GEL) has been selected to perform the isotopic analyses.
Justification for the use of GEL is explained in letters to the EPA and to NYSDEC dated November
19, 1999 and November 22, 1999. GEL is USACOE certified for radiological analysis and NYSDOH
ELAP certified for Radiological Analysis in Water. Refer to Table 3-5 for laboratory MDAs.
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considered to be properly operating if they are within +/- 20%, after 5 days there will be enough data
to have an accurate distribution curve to identify uncertainty with in a 2 sigma range. This function
check procedure will account for the variability associated with temperature, pressure, background,
electronics, etc. in assessing the status of the equipment. All checks will be done using NIST
traceable radioactive sources that are checked every two years to ensure that the emission rates, which
are used to determine the field efficiencies of the instruments, are accurately known. The NIST
traceable radioactive sources are also checked when there is reason to suspect that they may have
been damaged.

3.3.7 uality Assurance/Quality Control Testin

Quality assurance and quality control (QA/QC) measures will be used throughout the program to
ensure the certainty of the data collected for the surveys. Survey technique and procedures will be
utilized to assure the consistency of the sampling methods. All measurements collected will be
properly documented. The instrument serial number, the measurement location, the output, the
surveyor, and the date the measurement was collected will all be recorded. See Appendix C for the
field survey forms. These forms are used to record the data to ensure that all the necessary
measurements are collected and properly documented. Additionally, Appendix C contains the
instrument procedures for each of the radiological instruments employed in this FSS. A supplemental
Quality Assurance Project Plan (QAPP) is included in Appendix D.

All potentially elevated locations will be further investigated and clearly documented so that, if
necessary, the location can be easily located again. Instrument flag values based on the DCGLs (see
Table 3-4) have been established and will be used in the field to determine if a potentially elevated
location exists. For Class I and Class II surveys, additional alpha, beta, and gamma direct
measurements and a smear sample will be collected and documented on the “Hotspot Survey Form™
located in Appendix C. If a direct measurement exceeds a field instrument flag value in a Class III
survey, then the areas will be scanned and additional direct measurements and smear samples will be
collected at the location with the highest measurements. Additionally, in-situ gamma spectroscopy
measurements may be collected. The location of the potentially elevated location will be clearly
documented in the logbook with all relevant comments.

34 CLASS I SURVEY

3.4.1 [Interior Surveys

Igloos E0804, E0806, E0808, and the lower two- meters of the walls and floor of Igloos E0805,
E0807, E0809, E0810, and EO0811 are considered Class I survey units based on the information and
conclusions in the previous sections (see Table 2-3). Therefore, the investigation of these igloos will
be the most intensive and comprehensive in terms of analysis. All surfaces within a Class [ survey
unit will receive 100% coverage. This is supported in Table 2 of the MARSSIM roadmap
(MARSSIM, 2000). In order to establish a reference coordinate system, the survey units will be
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divided into grids. These grids will facilitate the selection of measurement and sampling locations and
will provide a mechanism for referencing a measurement to a specific location so that the same
survey point can be relocated (MARSSIM, 2000). The subsets will be surveyed according to the

following frequency:

1. 100% of the following surfaces conducted in 2 meter by 2 meter grids at igloos E0804
through EO811:

e Lower walls, (up to 2 meters above floor level);
e Doors and doorframes;

e Floor surfaces;

2. 100% of the following surfaces conducted in 1 meter by 1 meter grids at igloos E0804,
E0806, and E0808:

o Upper walls, (2 meters or greater above floor level);
e C(Ceilings.
o Horizontal surfaces above 2 meters; and

e Horizontal surfaces above floor level where dust or particulate material could deposit.

3. 100% of drain gutters and air vents on the doors and ceilings.

In accordance with the frequencies described above, the following survey measurements will be

collected within the survey area:

o Alpha, beta, and gamma scanning measurements;

® Alpha, beta, and gamma one minute direct measurements collected at the center of each 2m x
2mor 1m x 1m grid, and on each drain gutter and air vent;

o Exposure rate measurements collected at the center of each 2m x 2m or Im x Im grid at
1 meter from the floor/soil surfaces; and

° Gross alpha, beta, gamma smear measurements at the center of each 2m x 2m or Im x 1m
grid, and on each drain gutter and air vent.

Each of the grids will be assigned a unique grid number. The grid number will be combined
with the igloo number to form a unique grid number, i.e. 804-1. The exposure rate
measurements will be collected first to ensure that the field personnel are working in a safe
radiological environment and to assess the ambient dose rate in the area. The scanning and
direct measurements with the FIDLER, the phoswich, and the smears will follow. URSA
measurements will be collected within each of the eight igloos at the two locations having the
highest gamma readings. In areas of elevated activity, upon the discretion of the field health
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and sent to an approved laboratory for U-234, U-235, U-238, and Ra-226 isotopic analysis. Refer to
The Exterior Surveys Flowchart (Figure 3-2) for additional clarification on the collection of the
exterior survey measurements and samples. Figure 3-4, Soil Boring Collection and Analysis
Flowchart, gives specific details on the SEAD-48 soil boring program. The soil sampling strategy is
based on the EPA Soil Screening Guidance for Radionuclides (EPA Publication 9355.4-16A).

Since the previous surveys, new asphalt has been paved in front of the igloos. The moving of
material and earth makes it possible for contamination to have been locally spread around within the
surface soils or to have been buried under the new asphalt. The survey coverage and the borings have
been designed to detect this contamination if it exists. Areas where there has been past remedial
excavations performed and areas that have had historically elevated radiological levels have been
designated to receive 50 to 100% coverage on the surface. Soil borings to evaluate sub-surface
radiological levels will be focused in areas where contamination would be likely if it exists.

3.5 CLASS II SURVEYS

3.5.1 Interior Surveys

The walls above two -meters and ceilings in igloos E0805, E0807, E0809, E0810, and E0811 are
considered Class II survey units based on the information and conclusions in the previous sections
(see Table 2-3). The survey will cover the area according to the following frequency:

1. 50% of the following surfaces conducted in 1-meter by 1-meter grids:

e Upper walls, (2 meters or greater above floor level);
e Ceilings;
¢ Horizontal surfaces above 2 meters; and

o Horizontal surfaces above floor level where dust or particulate material could deposit.

2. 100% of drain gutters and air vents on the doors and ceilings.

Class II interior survey areas will be scanned and surveyed using the same procedure as the Class I
interior surveys. Refer to Figure 3-1 for additional clarification on collection of the interior survey

measurements and samples.

3.5.2 Exterior Surveys

The exterior of Igloos E0805, E0807, E0809, E0810 and E0811 are classified as Class II survey units
(see Table 2-3). Refer to Figure 3-3 for the location and approximate extent of the survey units. The
outside asphalt and grass area of each igloo will be divided into 10 x 10 meter square grids and will
be surveyed with the 3 x 3” Nal at a frequency of 50%. Included in the coverage will be the areas
where the drainage openings exit the igloos and the roof vent on top of the igloos. Unless surveys
indicate that further investigation is necessary, the base of the igloo mound will serve as the southern
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Figure 3-1
Interior Surveys Flowchart
SEAD-48 Work Plan
Seneca Army Depot Activity

Class I Interior

Survey

Gamma Scan 100% of
walls, floors, ceilings, and
horizontal surfaces with
FIDLER, and phoswich

] D values within each grid. Identify
grids that have the two highest

Class II Interior

Survey
Gamma Scan 50% of

horizontal surfaces,
including at drain outlets
and roof vents, with

LEIDLER. and ohoswich

Data Range

Record maximum and minimum

maximum gamma scanning
measurements at each igloo. Note
if areas exceed alpha, beta, or

gamma flag values

walls, floors, ceilings, and] —‘D

Data Range
Record maximum and minimum
values within each grid. Identity

grids that have the two highest >

maximum gamma scanning
measurements at each igloo. Note
if areas exceed alpha, beta, or
gamma flag values.

Class III

Exterior Survey
Scan areas with highest
potential for contamination|
with FIDLER, and
phoswich. These areas wil
include drain outlets, roof
vents, door, doorframe,
comers, light switches,

land doorbandlcs, o

Evaluate
Evaluate data and decide if
further investigation is necessary|

Gamma Spectroscopy

gamma measurement
locations identified per igloo
(3 igloos x 2 readings = 6 URSA

Collect an in-situ gamma measurement
with the URSA at the two highest

measurements) Collect additional
in-situ readings if flag values exceeded.

Analytical Sampling
Based on the location of the highest
URSA readings, collect two samples
to be sent to the lab for U-234,
U-235, U-238, and Ra-226

isotopic analysis.
(2 Analytical Samples)

Gamma Spectroscopy
Collect an in-situ gamma measurement
with the URSA at the two highest
gamma measurement

locations identified per igloo

(5 igloos x 2 readings = 6 URSA
measurements) Collect additional
in-situ readings if flag values exceeded.
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Class I Exterior
Survey

Gamma Scan 100% of
ground surface with
FIDLER

Data Range

Record maximum and minimum
values within each 10 meter x
10 meter gnd. [dentify grids that
have the five highest maximum
gamma scanning

measurements at each igloo.

Gamma Spectroscopy

Collect an in-situ gamma measurement

with the URSA at the five highest
gamma measurement

locations identified per igloo

(3 igloos x 5 readings =

15 URSA measurements)

Figure 3-2
Exterior Surveys Flowchart
SEAD-48 Work Plan
Seneca Army Depot Activity

Sub-surface Survey

At the 3 highest gamma measurements, or wherd
an URSA measurement indicates possible
residual radioactivity, collect a soil boring.

(3 1gloos x 3 soil borings = 9 soii borings)

Soil Borings

In-Situ Gamma

Analytical Sampling

From each soil boring (SB), a sample

ite 2-foot ¢ and collect . . .
Composite 2-foot cores and collec trom the core with the highest URSA

in-situ gamma measurement with

At 2 foot increments, cores will be
collected and scanned with a 2x2 Nal

Class II Extertor

Survey

Gamma Scan 50% of
ground surface with
FIDLER including at
drain outlets and

Data Range

Record maximum and minimum
values within each 10 meter x

10 meter grid. Identify grids that
have the three highest maximum
gamma scanning

Gamma Spectroscopy

with the URSA at the three highest
gamma measurement

locations identified per igloo

(5 igloos x 3 readings =

iCollect an in-situ gamma measurement

detector and a GM Pancake Probe.
Cores will be collected within the
same boring until background
instrument readings are obtained.

ub-surface Survey

t the2 highest gamma measurements, or where|
n URSA measurement indicates possible
esidual radioactivity, collect a soil boring.
5 igloos x 2 soil borings = 10 soil borings)

roof vents measurements at each igloo. 15 URSA measurements)
lass III
xterior Survey Evaluate

amma scan the ground
surface with FIDLER at
drainoutlets and roof
ents

Evaluate data and decide if
further investigation is necessary.

oncrete Pads
amma scan the pads

t each of the 11 igloos
100% with FIDLER

Data Range

Record maximum and minimum
values within each pad. Identify
the area that has the highest
gamma scanning reading.

Gamma Spectroscopy

with the URSA at the highest
gamma measurement

on each pad

(11 igloos x | readings =
AL URSA measurements)

Collect an in-situ gamma measuremen
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Evaluate

Evaluate data and decide if
further investigation is necessary.

the URSA. A minimum of 1 URSA
reading per soil boring will be
collected.

reading will be send to the lab for
U-234, U-235, U-238. and Ra-226
isotopic analysis.

(3 1gloos x 3SB + 5igloos x2 SB =
19 Analytical Samples)
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STEP 1A

Location of soil borings
determined by surface scan
performed with the FIDLER.
Preference will be given to
arcas that have had

prior remediation.

Soil Boring Collection and Analysis Flow Chart

STEP 1B

Location of soil borings
co-located with the two drain
outlets at each igloo.

STEP2

At the surface before the soil
boring is collected,
measurements will be
collected with the 3x3 Nal
detector, the FIDLER, and
with the GM pancake probe.

Figure 3-4

SEAD-48 Workplan
Seneca Army Depot Activity

—

Notes:

STEP 3’

Soil borings will be collected to a
depth of 1.5 feet. The first 0.5
feet will be composited and
classifies as surface soil. All
additional samples will be
collected and composited in
two-foot increments.

STEP4

Each inurement from
the soil boring is
composited and taken
to the field laboratory.

Send all samples that have been
analyzed in the field to the
laboratory for confirmatory
isotopic analytical analysis

of U-234, U-235, U-238, and Ra-226.

STEP S

The first increment is
analyzed with a 3x3 Nal
detector, a windowed
FIDLER, a GM pancake
probe, and an in-situ
gamma spectrormeter.

a) Asphalt and soil will be treated independently in the analysis of surface soil in the soil borings.
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Repeat steps 4 and 5,
progressively analyzing
deeper increments,
until below flag values
are obtained

Are instrument
measurements

above
flag values?

Send the analyzed sample to

the laboratory for confirmatory
isotopic analytical analysis of
U-234, U-235, U-238, and Ra-226.




Table 3-1

Soil DCGLw for the Residential Scenario '
SEAD-48 Work Plan
Seneca Army Depot Activity

Igloo Wide-Area DCGLs (pCi/g)

H-3 1.83E+03
Pm-127 8.54E+04
Pu-239 5.61E+01
Ra-226 3.43E-01
Ra-228 1.88E+00
Th-228 2.44E+00
Th-232 1.14E+00
U-234 2.64E+02
U-235 2.26E+01
U-238 1.03E+02

Notes:

1. Source of DCGLs is Seneca Army Depot Activity License Termination and
License Release Plan, Argonne National Laboratory- Environmental Assessment

Division. 2002. page 6-15.

2. The DCGL values are for single radionuclides at a dose limit for 10mrem/yr.

3. The activity fractions presented in this table were used to determine a gross
activity DCGL.: in determining the gross activity DCGL the Sum of Ratios was taken

into account.
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Building Surface DCGL,'s (dpm/1 00cm?) at a Dose Limit of 10 mrem/yr for
the Building Occupancy Scenario at the Seneca Army Depot Activity

Table 3-2

SEAD-48 Work Plan
Seneca Army Depot Activity

Room Height=2.5m

Radionuclide® area= 200 m
H-3 3.58E+09
Pm-147 3.83E+07
Pb-210 2.22E+04
Ra-226 3.83E+03
Ra-226 + Pb-210 3.26E+03
Ra-228 4.11E+03
Th-228 1.59E+03
Th-232 5.29E+02
Th-232 + Ra-228 + Th-228 3.62E+02
U-234 6.53E+03
U-235 6.17E+03
U-238 7.16E+03
U-239 2.02E+03

a) It was found that doses for Th-232 and Ra-226 were occurring at later times (other than time zero). Therefore, for Th-232 and Ra-226 it would be
assumed that short-lived progeny (Ra-228 and Th-228 for Th-232 and Pb-210 for Ra-226) are in equilibrium at time zero. Dose from unit concentrations
of progeny would be added to the parent nuclide to get the DCGLs. For Th-232+D (Th-232 + Ra-228 + Th-228) and Ra-226 + Pb-210), this assumtion

would give the most conservative DCGLs.

b) Source of DCGLs is Seneca Army Depot Activity License Termination and License Release Plan, Argonne National Laboratory- Environmental

Assessment Division, 2002, page 6-20,21.
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Gross DCGL Development
SEAD-48 Work Plan
Seneca Army Depot Activity

Table 3-3

Radionuclide Soil Soil DCGL,, | DCGL,,. | Activity
wCil® | (pCirg)® | (dpm/100 | (dpm/100 | Fractions®
cm?)® cm?)®
Th-232 1.14 1.5 5.29E+02 | 1.06E+05 0.16
Ra-228 1.88 2.4 4.11E+03 | 1.35E+05 0.16
Th-228 2.44 2.9 1.59E+03 | 2.65E+05 0.16
Pb-210 7.1 26.3 2.22E+04 | 4.38E+06 0.1
Ra-226 0.343 0.38 3.83E+03 | 1.85E+05 0.1
U-234 263 341.9 6.53E+03 | 1.30E+06 0.1
U-235 22.3 24.5 6.17E+03 | 1.13E+06 | 4.40E-03
U-238 103 144.2 7.16E+03 | 1.40E+06 0.11
Th-230 1.52 1.7 2.59E+03 | 5.18E+05 0.1
Pa-231 2.02 4.8 6.46E+02 | 1.29E+05 | 4.40E-03
Ac-227 4.25 6.8 1.29E+02 | 2.58E+04 | 4.40E-03
Gross DCGL ! 1.5 1.8 1747 230390

1) The gross DCGL is found using equation 4-4 of MARSSIM and is expressed as:
gross DCGL = 1/(sum of (Activity Fraction/DCGL) for each isotope.

2) All DCGLs are from the Draft License Termination Plan developed by ANL or
developed by Parsons following the guidance of the Draft LTP.

3) Activity Fractions are for naturally occurring materials and are from NCRP 94.
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Table 3-5

Laboratory MDAs

SEAD-48

Seneca Army Depot Activity

SOIL
Proposed Sample
Required [Analysis Proposed Method|  Quantity
Radionuclide MDA |Method MDA for Analysis|] Required
Thorium 232 0.5 HASL 300 0.5 pCi/g 50g
Thorjum 230 0.5 HASL 300 0.5 pCi/g w/Th-232
Uranium 238 1 HASL 300 0.5 pCi/g 50g
Uranium 235 + 236 1 HASL 300 w/U-238 w/ U-238
Uranium 233+234 1 HASL 300 w/U-238 w/ U-238
Radium 226 1 EPA 903.1 1 pCi/g 200 g
WATER
Required |Proposed Proposed Method Sample
MDA  |Analysis MDA for Analysis]  Quantity
Radionuclide (pCi/L) [Method (pCi/L) Required
Thorium 232 1 HASL 300 1 1 Liter
Thorium 230 | HASL 300 1 w/Th-232
Uranium 238 1 HASL 300 1 1 Liter
Uranium 235 + 236 1 HASL 300 1 W/ U-238
Uranium 233+234 I HASL 300 | W/ U-238
Radium 226 1 EPA 903.1 1 1 Liter
Total Uranium 1ug/l. |NA 1 ug/L 100 mL
Gamma Spectroscopy 10 NA based on Cs-137 2L
Radium 228 3 NA 3 1 Liter
Gross Alpha 5 NA 5 1 Liter
Radon 222 200 NA 200 2-40 mL vials
BUILDING MATERIAL
Proposed Sample
Required [Analysis Proposed Method Quantity
Radionuclide MDA  |Method MDA for Analysisj Required
Thorium 232 0.5 HASL 300 0.5 pCi/g 0g
Thorium 230 0.5 HASL 300 0.5 pCi/g w/Th-232
Uranium 238 1 HASL 300 0.5 pCi/g 50g
Uranium 235 + 236 1 HASL 300 w/U-238 w/ U-238
Uranium 233+234 1 HASL 300 w/U-238 w/ U-238
Radium 226 1 EPA 903.1 1 pCi/g 200 g

P:\Pit\Projects\Seneca\Sead4 8\workplan\finalworkplan\LabMDA
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Seneca Army Depot Activity Final Workplan — E0800 Row Pitchblende Ore Storage Bunkers (SEAD-48)

4.0 DATA REDUCTION., ASSESSMENT, AND INTERPRETATION

The data collected from the radiological screening surveys, direct measurement surveys, exposure
rate surveys, removable radiation surveys, and the in-situ gamma surveys will be reduced, assessed
and interpreted following the guidance in NUREG/CR-5849, NUREG 1505, and MARSSIM
(NUREG-1575, EPA 402-R-97-016, September, 2000). These data will be used to compare the
SEAD-48 data to background/reference data using the Wilcoxon Ranked Sum test and/or the Quantile
Test following the guidance provided in NUREG 1505, MARSSIM (NUREG-1575, EPA 402-R-97-
016, September 2000), and the EPA’s Statistical Methods for Evaluating the Attainment of Cleanup
Standards. These tests, as well as statistical graphs of the site and reference data (which may include
histograms, quantile plots, power curves, etc.), and basic statistical quantities (such as the mean,
standard deviation, median, maximum, and minimum values of the datasets) will be used to illustrate
the conditions at SEAD-48 as compared to one or more background / reference areas and to show that

the survey comply with final status survey requirements.

PARSONS Page 4-1
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Seneca Army Depot Activity Final Workplan — E0800 Row Pitchblende Ore Storage Bunkers (SEAD-48)

5.0 DATA REPORTING

The data from the radiological surveys will be presented in a format which provides the calculated
surface activity or radionuclide concentration value, the estimated confidence level for that value and
the estimated MDC for the measurement, as detailed in NUREG/CR-5849. All data shall be subject
to verification and validation prior to use in the final report, including consideration of technical

validity.

PARSONS Page 5-1
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Seneca Army Depot Activity Final Workplan — EO800 Row Pitchblende Ore Storage Bunkers (SEAD-48)

6.0 STAFFING

A field crew consisting of a Health Physicist and two crewmembers will be working on site at SEAD-
48. All field personnel working on site will have received a minimum 1-hour of radiological safety
and fundamental training, as well as a minimum of 24 hours of onsite orientation and technique
training. This will include briefing on the risk associated with uranium, thorium, and their progeny,
including radon. A Health Physicist/Radiological Safety Officer (HP/RSO) will oversee all radiation
scanning work onsite. All onsite workers will have current 40-hour OSHA HAZWOPPER
Certification.

PARSONS Page 6-1
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Seneca Army Depot Activily Final Workplan - E0800 Row Pitchblende Ore Storage Bunkers (SEAD-48)

7.0 SCHEDULING

The execution of this work 1s scheduled as follows:

Activity

Scheduled Due Date/Performance Period |

Field Activities

April 1., 2003 through June 30, 2003

Draft-Final Status Survey (FSS) Report

September 1, 2003

Agency Comments

September 30, 2003

Draft Final - FSS Report and Comment Responses

November 14, 2003

Agency Comments

December 14, 2003

Final - FSS Report and Comment Responses

January 28. 2003

PARSONS
P: PIT Projects SENECA SEAD-48 Workplan Final Workplan workplan_final.doc
November 2002
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APPENDIX A

Assessment of the Contamination Status of the EO800 Row Storage Bunkers at the SEAD,
Argonne National Laboratories, November 2001.

































APPENDIX B

Seneca Army Depot Activity License Termination and License Release Plan- Draft, Argonne
National Laboratories, January 2002.
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Notation
The following is a list of the acronyms, abbreviations, and units of measure used in this report:

Acronyms and Abbreviations

AEC U.S. Atomic Energy Agency
ALARA as low as reasonably achievable
Am americium

AMCCOM  Armament, Munitions and Chemical Command (U.S. Army)

BRAC Base Realignment and Closure

CFR Code of Federal Regulations

D&D decontamination and decommissioning
DCGL derived concentration guideline level
DOA U.S. Department of the Army

DOD U.S. Department of Defense

DOE U.S. Department of Energy

DQI data quality indicator

DQO data quality objective

DSR dose-to-source (concentration) ratio
DU depleted uranium

EPA U.S. Environmental Protection Agency
H-3 tritium

LTC Lieutenant Colonel (U.S. Army)

LTP License Termination Plan

MARSSIM  Multi-Agency Radiation Survey and Site Investigation Manual

MDA minimum detection activity level

Nal sodium iodide

NRC U.S. Nuclear Regulatory Commission
Pm promethium

Pu plutonium

QA quality assurance

QAPP Quality Assurance Project Plan

QC quality control












Seneca Army Depot Activity License Termination Plan

2 HISTORY AND CHARACTERIZATION

Activities at the SEDA included storage and maintenance of radioactive commodities. The Army
radioactive commodities at the site were mainly depleted uranium (DU) munitions. These
commodities were used, stored, and maintained under the various licenses issued to the Army by
NRC as listed in Section 1. Army radioactive commodities are ruggedly designed and contain a
limited amount of radioactivity, which is typically in a nondispersible form. Commodities are not
expected to have released contamination in areas where they were stored or handled.

2.1 Historical Site Assessment

A complete review of available records and files for the buildings included under the various
license termination and release activities was conducted in 1999 and 2000. None of the
inspection reports, survey data, or employee discussions indicated any accidents or incidents
involving the commodities, either licensed or unlicensed. The periodic radiological surveys
conducted by the Army in accordance with the licenses did not show any areas of concern. This
review revealed the following facts:

» The SEDA was established in 1941 as an ammunition and general supply
depot.

e During the 1940s, the SEDA stored barrels of pitchblende ore in
11 ammunition storage bunkers (EO801-E0811). In the 1980s, those bunkers
were surveyed and remediated to allow unrestricted use (NRC 1988). Survey
results showed no elevated readings for EO801 and E0802, the two bunkers
included in this LTP (U.S. Army 1986).

* In the early 1950s. the Atomic Energy Commission (AEC) built and operated
a special-weapons storage and maintenance facility on the north end of the
Depot. In 1956, those facilities were taken over by the U.S. Army and were
fully functional until 1993. The 64 special-weapons storage bunkers (A0101,
A0102, A0201-A0218, A0301-A0317, A0401-A0409, A0501-A0508, and
A0601-A0610) were surveyed in 1992 and 1993 and were released for
unrestricted use. The remaining special weapons facilities are currently being
surveyed for possible contamination as the part of the Army’s environmental
remediation program.

» Under license BML 12-00722-07, storage bunker A0701 was used to store
light anti-tank rockets, with rocket sights containing promethium-147. The
promethium-147 is contained in ceramic microspheres, mixed with self-
luminous paint, and laminated between plastic sheets to provide illumination
of the 100- and 150-yard markings in the front aiming sight according to the
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Table 2-1
List of 121 Storage Bunkers under NRC Licenses®

A0201 B0109 | C0203 DO0104 E0103

A0316 B0411 C0303 DO0105 E0105

A0317 B0501 C0307 [ D0107 E0112

A0508 B0602 | C0308 [ DO0108 E0211

A0701° B0603 C0401 DO0110 E0301

A0706 B0609 [ C0403 DO113 E0302

A0707 B0610 | C0405 D0206 E0303

A0710 B0701 C0406 | D0207 E0312

A0711 B0705 C0407 DO0305 E0402

A0901 B0707 | C0408 | D0306 E0410

A0905 B0708 | C0501 DO0312 E0411

A1108 B0709 | C0503 D0401 E0413

Al1109 B0711 C0504 D0406 E0504

B0301 C0505 D0407 E0506

B0802 C0508 D0413 E0508

B0804 C0510 D0601 E0510

B0809 CO0511 D0604 E0512

BO810 C0513 D0607 E0602

B0O811 C0603 D0704 E0604

B0909 C0604 D0705 E0609

C0605 D0711 E0610

C0606 DO0712 E0702

C0608 DO0801 E0706

C0701 DO0805 E0711

C0706 E0801

C0707 E0802

C0708

C0801

C0803

C0807

C0809

C0901

C0902

C0906

C0907

C0908

C0909

C0912¢

See footnotes on next page.
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Table 2-2

Information Summary for Buildings under License SUC-1275 and Other NRC Licenses

Area Classification

Radionuclides for Final Status Type and Extent Other Licenses Operations

Buildings/Structures Radiological Status of Concern Survey of Contamination Affected Performed

Building 612 Building was surveyed | U-234, U-235, Class 1 Contamination, if SUC-1380 Unpackage,

in 1999. Walls, and U-238 present, is expected inspect, and

ceilings and floors (depleted only on floor repackage DU

were surveyed. uranium) surfaces. ammunition
U-234, U-235,

Building 5 During operations, and U-238 Class 2 Contamination, if SUC-1380 Staging point

periodic surveys were | (depleted present, is expected to prepare DU

Building 306 conducted and no uranium) only on floor ammunition

elevated levels of surfaces for shipment

Building S-2084 radioactivity were ever

detected. The last of

Building 2073 the depleted

ammunition was
shipped off in
September 1999.

Storage Bunker A0701 Pm-147 Class 3 Contamination, if BML 12- The license
present, is expected | 00722-07 was for the
only on floor license possession of
surfaces managed by Pm-147 in the

TACOM Rock | light anti-tank
Island rocket system
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Table 2-2 (Con't)

Area Classification

Radionuclides for Final Status Type and Extent Other Licenses Operations
Buildings/Structures Radiological Status of Concern Survey of Contamination Affected Performed
Of 11 pitchblende Were decontaminated | Ra-220 Class 3 Contamination, if SUC-1380 During the
storage bunkers, and released for (pitchblende ore) present, is expected 1940s, the
E0801 and E-802 were | unrestricted use in U-234, U-235, only on floor Depot stored
under NRC license for | 1985 U-238 surfaces barrels of
subsequent DU pitchblende
storage ore
Of 64 special weapons | Were surveyed in Pu-239, U-234, Class 3 Contamination, if SUC-1380 For special
storage bunkers, 1992 and 1993 and U-235, U-238, present, is expected weapons
A0201, AO316, released for and H-3 only on floor storage
A0317, and A0508 unrestricted use surfaces
were under NRC
license for later DU
storage
Ammunition Bunkers | During operations, U-234, U-235, Class 3 Contamination, if SUC-1380 Storage of the

(see Table 2-1)

periodic surveys were
conducted and
elevated levels of
radioactivity were
never detected. The
last of the depleted
ammunition was
shipped off in
September 1999.

and U-238
(depleted
uranium)

present, is expected
only on floor
surfaces

packaged DU
ammunition
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Table 2-2 (Con't)

Area Classification

Radionuclides for Final Status Type and Extent Other Licenses Operations
Buildings/Structures Radiological Status of Concern Survey of Contamination Affected Performed
Warehouse 356 NRC released building | Natural thorium Class 3 Contamination, if STC-133 Warehouse
for unrestricted use present, is expected | managed by was used to
Amendment 16 to only on floor Defense store
STC-133 on 12/22/94 surfaces Logistic Columbite and
Agency tantalum ore
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Seneca Army Depot Activity License Termination Plan

3 IDENTIFICATION OF REMAINING DECONTAMINATION AND
DECOMMISSIONING ACTIVITIES

On the basis of the historical site assessment and initial characterization information available, it
is expected that no decontamination and decommissioning (D&D) would be required for the
Seneca Army Depot Activity license termination. NRC concurred with the conclusion that a
Decommissioning Plan is not required for this site in a July 26, 2000, letter to LTC Frank.
Commanding Officer of the Depot (NRC 2000). If, during the final status survey, it is found that
some areas are above the release criteria, a remediation plan would be developed, and those areas
would be remediated.
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4 REMEDIATION PLANS

At present, no D&D is thought to be required to meet NRC license termination criteria in
Subpart E of 10 CFR 20 or unrestricted release criteria for any of the shared licenses listed in
Section 1. Therefore, no remediation plan has been developed.

41
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Table 5-1
Summary of Recent Building Surveys
Building Date of Radio- Types of surveys | Instruments used MDA Results
No. Survey nuclides of performed (dpm/100
interest cm2)
5 U-234, U- Dry swipe laboratory Alpha: 2 No results
235, and U- | samples collected | counters for Beta: 6 above
238 (DU) and analyzed at swipes, Ludlum Gamma: 109 | background
Redstone Arsenal, | Model 3 pancake
AL; walk-thru G-M for gamma Backgrd: 0.02
gamma survey rates mR/hr
306 U-234, U- As for Bld 5 As for Bld 5 As for BId § No results
235, and U- above
238 (DU) background
356 Th-232 As for Bld 5 As for Bld 5 As for Bld 5 No results
above
background
612 3/99 to U-254, U- Over 2-m grid: Hand-held and Swipes and No detects
5/99 235, and U- | Direct and swipes: | floor monitor gas- | gamma rate: above action
238 (DU) alpha/beta/gamma | proportional as for Bld 5 levels. (Data
counters, FIDLER to be reviewed
Surface Scans low-energy Static direct: | against revised
alpha’beta/gamma | gamma detector, Alpha: 20/40 | action levels.)
100 % scans laboratory Beta:
counters for 1000/2000
swipes Gamma:
16,000
2073 U-234, U- As for Bld 5 As for BId 5 As for Bld 5 No resuits
235, and U- above
238 (DU) background
S-2084 U-254. U- As for Bld 3 As for BId 5 As for Bld 5 No results
235, and U- above
238 (DU) background
Storage DU (all) As for Bld § As for BId 5 As for BId 5 No results
Bunkers Ra-226 (2 above
bunkers), H- background
3 and Pu-
239 (4
bunkers)
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Medium Bunker
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FIGURE 5-7 Survey Areas for Storage Bunkers
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Table 5-2
Summary of Building Survey Units

Building No. | Total floor area (m®) No. Survey Units/Size (m°)
Class 1 Class 2 Class 3
5 1092 0 7 (1000 total) | 1(92)
306 536 0 7 (312 total) 1(224)
356 18,600 0 0 5(3720 ea.)
612 1.730 28 (3-250, 0 0
completed)
2073 280 0 3 (280 total) 0
S-2084 510 0 4 (510 total) 0
Storage 150 (20-m length) 0 0 93 (150 ea.)
tBo‘t’:l‘;e’S (211900 (25-m length) 28 (200 ea.)
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5.4.3 Reference Coordinate Systems

Each survey unit would have a benchmark defined that would serve as an origin for documenting
survey results. For buildings, a grid numbering system will be used for buildings that starts, for
example, in the northeast corner and is numbered consecutively beginning with an “F” for floors,
“W” for walls, “C” for ceilings, and “H” for other horizontal surfaces. The location of judgment
samples in buildings will be documented in terms of linear horizontal and vertical distances from
a designated corner and will be recorded on a drawing of the area. Samples taken from the
grounds outside of buildings will be recorded with a standard geographic reference system with
respect to a local geographical marker.

5.4.4 Reference Areas

To represent background radiological conditions at the site (structures and buildings, land areas)
and to provide reference areas for conducting statistical comparisons of study areas,
measurements will be made in one or more reference areas that have not been affected by site
operations. Measurements have previously been made to establish background levels for gross
activity in various materials in two different buildings. C0912 and 722. Table 5-3 provides the
results of measurements for different survey instruments in C0912, a storage bunker that was not
used for any radiological storage (U.S. Army 2001). Bunker C0912 will continue to serve as a
control for future surveys of storage bunkers. It will be surveyed again as part of the current
license termination effort.
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Table 5-3
Survey Results for Different Survey Instruments Used in Building CO912

Background Range
Instrument Floor or Wall (Bunker C0912) (counts per minute, cpm)
Gas Proportional — Floor Floor- Alpha 3-8
Monitor (probe area = Floor —Beta 650-757
425 cm?) Floor — Alpha + Beta (scanning) 400-800
Gas Proportional — Hand- Wall — Alpha 0-5 (0 for smears)
Held (probe area = Wall- Beta 121-166 (0 for smears)
100 cm?) Wall — Alpha + Beta (scanning) 60-200
Floor — Alpha + Beta (scanning) 60-200
Phoswich (plastic Floor — Alpha 0-3
scintillator, probe area = Floor — Beta 270-326
86 cm?2) Wall — Alpha 0-6
Wall — Beta 216-411
Floor — Alpha + Beta (scanning) 200-400
Wall - Alpha + Beta (scanning) 200-460
FIDLER (sodium iodide Floor — Gamma (direct) 7.849-8,219
crystal, probe area = Wall — Gamma (direct) 7,583-8,136
126 cm?) Floor — Gamma (scanning) 6.000-12,000
Wall — Gamma (scanning) 5.800-10,500

Building 722 surveys were performed with the same or similar devices on a variety of surfaces,
materials, and equipment items. Gross activity levels covered a range similar to that in C0912.
Building 722 is no longer available as a reference area for buildings other than storage bunkers.
Building 123 is a suitable reference building and is proposed to serve that purpose for buildings
other than storage bunkers. In addition, an area of soil that has not been impacted will be
surveyed to establish background levels for field sodium iodide (Nal) detectors.

5.4.5 Selection of DCGLs

Two types of DCGLs are used for comparison of survey data. When computed for the average
residual radioactivity in a survey unit, the derived guideline level is called a DCGL,,.. A second
guideline is derived for application to smaller areas, typically within a Class 1 survey unit. It is
called the DCGLgmc. where EMC stands for elevated measurement comparison. Both guidelines
derive from the same dose, with the DCGLgpmc corresponding to somewhat higher concentration
levels in small areas that are computed using area factors. Used together for comparison to
survey measurements, the two DCGL values ensure that an individual would not receive a dose
in excess of the established criterion for unrestricted use.

Section 6 describes the modeling performed to develop the radionuclide-specific DCGLs for soil
and building surfaces. These values will be used to establish operational DCGLs for survey units
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Table 5-4
Minimum Number of Direct Measurements to be taken in Class 2 Survey Units

Bldg. Limiting' | Operational’ | LBGR’ CV* [Relative’ [a® B’ N/2 for®

No. radio- DCGL, (dpm/100 cm?) Shift WRS
nuclide (dpm/100 test

sz)

5 U-235 5690 500 (alpha) 03 |35 0.05 1010 6

306

612

2073

S-2084

Storage

Bunkers

356 Th232+ | 340 200 (alpha) 03 |23 0.05 |0.10 7
Ra-228+
Th-228

A0201 | Pu-239 | 2020 200 (alpha) 03 |30 0.05 [0.10 6

AO316 |y 4 3.58E+09 | 3xE+05 (beta) | 0.3 | 3.9E+4 | 0.05 |0.10 6

A0317

A0508

A0701 | Pm-147 |3.47E+07 | 3E+04 (beta) |03 | 3850 0.05 0.10 6

"The limiting radionuclide of potential concem in a given building has the lowest DCGLw as given in Table 6-8 for
any radionuclide for any room size.

“The operational DCGLw is associated with the limiting nuclide. It is the iowest value for any room size and allows
conservative implementation of dose limits using gross activity field measurements.

*The lower bound of the gray region (LBGR) is the highest residual contamination level for which specified decision
error rates are applicable. That is, it is the highest residual level that can be shown to be below action levels based
on sample data, given expected sampling and analysis error. The selected LBGR affects the number of samples, N,
needed to perform the WRS test. The value of 500 dpm/100 cm® for U-235 (DU) is an order of magnitude below the
DCGL yet far above expected residual levels. The value of 200 dpm/100 cm?2 selected for other alpha emitters,
including DU, Pu-239, and natural thorium, is an order of magnitude above the MDA of the floor monitor, about 20
dpm/100cm2, yet well below DCGLs. Actual residuals are expected to be close to background (1-2 cpm/100 cm2).
The value of 3E+05 dpm/100 cm?2 for H-3 is one-half of ANSI NI13.12 (1999), the surface standard for clearance.
The value 3E+04 dpm/100 cm2 for Pm-147 is an order of magnitude above the MDA for beta for the floor monitor,
roughly 3000 dpm/100 cm2, and far below the DCGL.

*The coefficient of variation, CV, is the estimated relative standard deviation of measurements of residuals. It is set
at 0.3 per MARSSIM, Section 5.5.2.1, in the absence of preliminary data.
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are beta emitters, will be of interest, instruments that detect gross beta will be used. Tritium and
other low-energy emitters will be analyzed primarily on smear samples using laboratory liquid
scintillation counting (LSC). Gamma detection instruments, such as Nal devices, will be used to
a limited extent in buildings, primarily for characterization of uranium isotopes or decay
products in selected locations or in locations that are difficult to access with alpha probes.
Gamma detectors, however, would play a primary role in any outdoor scanning surveys.

The devices listed in Table 5-5 have been used effectively in the past at the Depot for both
scanning and direct measurements (U.S. Army 2000, 2001). The same or similar instruments will
be used in the current surveys. The minimum detectable activities (MDAs) listed in Table 5-5
were determined (U.S. Army 2000) using MARSSIM equations 6-8, 6-9, and 6-10 combined as
follows:

60/ *1.38,/B, *1

MDA, = y
VPELE, 100cm’

MDAsean = Minimum detectable scanning activity in dpm per 100 cm?
Br = Background rate in cpm
P = Surveyor efficiency (0.5, MARSSIM)
i = Observation time interval in seconds
t = Scan observation interval in minutes (0.03 mins, MARSSIM)
E, = Surface efficiency in counts per disintegration (0.5. MARSSIM)
Eq = Detector efficiency in counts per disintegration
A = Active probe area in cm’

The value for the observational time interval (i), the time a given point is under the probe during
scanning is assumed to be 2 seconds (0.03 minutes) per MARSSIM guidance. The factor 1.38 in
the numerator of the above equation is taken from MARSSIM table 6.5 and corresponds to a
95% rate of true detects and a 60% rate of false positives. Such error rates are compatible with
the objective of first-time screening of areas where one wants to err on the side of detection.

5.6.2.2 Direct Measurements

Direct radioactivity measurements will primarily be made with the same devices used for
scanning (Table 5-5). When the same device is used for both scanning and direct measurements,
such measurements may be carried out concurrently in an area to optimize field efforts. A
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Table 5-5
Instruments Used in Previous Seneca Depot Activity Surveys®

Probe
Area Bkg Scan MDA Static MDA
Instrument® | Model Serial No. | (cm?) | Rad Type | Source Eff (epm) | dpm/100 cm?) | (dpm/100 cm?)
Floor Ludlum | 138256 425 Alpha Th-230 012 |2 60 20
monitor 2360
Floor Ludlum | 138256 425 Beta Tc-99 0.22 | 800 610 140
monitor 2360
Floor Ludlum | 138262 425 Alpha Th-230 0.09 1 50 20
monitor 2360
Floor Ludlum | 138262 425 Beta Tc-99 0.20 | 440 500 120
monitor 2360
Hand-held Ludlum | 138238 100 Alpha Th-230 0.18 1 110 40
2360
Hand-held Ludlum | 138238 100 Beta Tc-99 0.20 73 870 280
2360
Hand-held Ludlum | 138234 100 Alpha Th-230 0.20 1 100 40
2360
Hand-held Ludlum | 138234 100 Beta Tc-99 0.21 81 870 210
2360
FIDLER® Bicron A939P 126 Gamma Am-241 0.02 6300 65,000 15.000
Analyst
* Notation:

cm” = square centimeters
Eff = detector efficiency (ratio of detector counts per minute to source disintegrations per minute at a fixed geometry)
Bkg = background
cpm = counts per minute
MDA = minimum detectable activity (dpm’]OOcm: of area scanned)
dpm = disintegration per minute

® Floor monitor and hand-held devices are gas proportional counters: the FIDLER is a sodium iodide (Nal) detector. Laboratory

LSC will be used to analvze low-energy beta emitters. including -3 on smears.

¢ The apparent low efficiency of the FIDLER will be checked for future surveys.

5.6.3 Survey Considerations
5.6.3.1 Scanning Thresholds and Locations and ALARA

Some guidelines are necessary for the conduct and interpretation of scanning measurements in
Class 2 and Class 3 areas. The MDAs of the scanning instruments used may be above the
DCGLy release criteria, particularly in outdoor areas. Also, in Class 2 and Class 3 areas,
DCGLgMmc criteria for elevated areas are not employed, because the probability of the presence of
such areas is considered remote. In such cases, the principle of “best reasonable effort” will be
used to achieve practical scanning detection thresholds used in systematic or judgmental

scanning surveys.
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A quality assurance program will be carried out during surveys that, in accordance with the
QAPP, will specify and measure the performance of measurement methods through the
collection of an appropriate number or frequency of QC samples. Such samples could include
blanks, replicates, and spiked samples, as well as measurements in reference areas. Field
instruments will be calibrated on NIST-traceable standards at a frequency prescribed in the
QAPP. Twice-daily response checks will be performed for all field instruments before use.
Corrective actions will be carried out if performance falls outside expected ranges.

In addition, QA/QC measures will ensure that trained personnel carry out surveys with approved
QAPP procedures and properly calibrated instruments. Procedures would cover sample
documentation, chain of custody, field and laboratory QC measurements, and data management.
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RESRAD version 6.1 was used to develop DCGLs for the resident farmer scenario on the basis
of a dose criterion of 10 mrem/yr. For this analysis, it was assumed that the site would be
released for unrestricted use. The potential radiation doses resulting from nine exposure
pathways in the time frame of 1,000 years were considered: (1) direct exposure from
contaminants in soil, (2) internal radiation from inhalation of contaminated dust, (3) internal
radiation from inhalation of emanating radon, (4) internal radiation from incidental ingestion of
soil, (5) internal radiation from ingestion of plant foods grown in the study area and irrigated
with water drawn from a well located at the downgradient edge of the study area, (6) internal
radiation from ingestion of meat from livestock fed with fodder that is grown in the study area
and irrigated with water drawn from the on-site well, (7) internal radiation from ingestion of milk

Table 6-1

List of Radionuclides, Their Half-Lives, and Associated Radiations

(gammas with collapsed energies and yields)

Principal | Half-Life | Associated Decay Product Half-Life
Radionuclides (yr) Chain Radionuclide (yr) Associated Radiations
H-3 12.35 - He-3 - Beta
Pm-147 2.6234 - Sm-147 1.06E11 Beta, and gamma (86.4 keV,
5E-5)
Sm-147 1.06E11 |- Nd-143 - Alpha
Ra-226+D" 1600 Rn-222, Po-218. | Pb-210 22.3 Alpha. beta, and gammas
Pb-214, At-218. (26.7 keV. 0.138: 93.0 keV,
Bi-214, Po-214. 0.246: 481 keV, 1.27: 1530
T1-210 keV, 0.679)
Pb-210 223 Bi-210, Po-210 Pb-206 - Alpha. beta, and gamma
(12.4 keV,0.237:46.5 keV,
0.0405)
Ra-228+D 5.75 Ac-228 Th-228 1.9131 Beta, and gamma (14.9 keV,
0.358: 301 keV. 0.492: 1010
keV. 0.766)
Th-228+D 1.9131 Ra-224, Rn-220. | PDb-208 - Alpha. beta. and gamma
Po-216. Pb-212. (13.6 keV.0.314: 177 ke V.,
Bi-212, Po-212, 0.947; 654 keV, 0.603; 2550
T1-208 keV, 0.387)
Th-232" 1.41E10 |- Ra-228 5.75 Alpha, few low-energy
gamma (14.5 keV, 0.08; 72.1
keV, 0.0025)
U-234 2.45E5 - Th-230 7.7E4 Alpha, few low-energy
gamma (15.3 keV. 0.105;
71.3 keV, 0.00166)
Th-230 7.7E4 - Ra-226 1600 Alpha and gammas (14.5
keV, 0.081; 82.7keV,
0.0045)
U-235+D 7.038E8 |Th-231 Pa-231 3.28E4 Alpha and gamma (16.8 keV,

1.14; 159 keV, 1.01)
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Pa-231 328E4 |- Ac-227 21.6 Alpha and gamma (16.2 keV,
0.787;90.9 keV. 0.00695;
283 keV, 0.13)
Ac-227 21.6 Th-227, Fr-223, | Pb-207 - Alpha, beta, and gammas (14
Ra-223, Rn-219, keV, 0.641; 94.2 keV, 0.906;
Po-215, Pb-211, 330 keV, 0.86)
Bi-211, Tl-207,
Po-211
U-238+D 4.468E9 | Th-234 U-234 2.45E5 Alpha and gamma (15.5 keV,
0.191; 82.7 keV, 0.102; 915
keV, 0.0146)
Pu-239 2.41E4 - U-235 7.038E8 | Alpha and low-energy

gamma (16.1 keV, 0.0417;
48.8 keV, 0.00027; 187 keV,
0.00021)

“+D indicates that the associated radionuclides with half-lives less than 6 months are assumed to be in
equilibrium with principal radionuclide.

*Th-232 may actually be in equilibrium with its progeny Ra-228 and Th228, which means it can be
detected from detecting either Ra228 or Th-228.
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Table 6-2
Input Parameters Used at Seneca Army Depot Activity Site for RESRAD Analysis

Input Parameter Unit | Default Value | User Input Basis/Reference

Initial nuclide concentration pCi/g NA 1 for each DCGLs independent

in soil radionuclide | of initial
H-3 concentration
Pm-147
Pu-239
Ra-226
Ra-228
Th-228
Th-232
U-234
U-235
U-238

Distribution coefficients in cm’/g
contaminated, unsaturated,
and saturated zones

Ac-227 20 2,400 Site specific value *
H-3 0 0
Pa-231 50 2.700
Pb-210+D 100 550
Pm-147 -1 -1
Pu-239 2,000 5,100
Ra-226+D 70 9.100
Ra-228+D 70 9.100
Sm-147 -1 -1
Th-228 60,000 5.800
Th-230 60,000 5.800
Th-232 60,000 5.800
U-234 50 1,600
U-235 50 1,600
U-238 50 1,600
Number of unsaturated zones none 1 ] -
Water concentration Default values used
Time since material placement | years 0 0
Groundvwater concentration pCi/L 0 0
Solubility limit mol/L 0 0
Leach rate lyear 0 0
Use plant soil ratio check No No
box
Basic radiation dose limit mrem/yr | 25 10 NYS TAGM 4003
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Table 6-2 (Con't)

Input Parameter Unit | Default Value | User Input Basis/Reference

Calculation times years 1, 3, 10, 30, 1,3, 10, 30, Default values used
100, 300, 100, 300,
1,000 1,000
Thickness of contaminated zone | m 2 0.15 Activity i1s only on
the surface
Area of contaminated zone m” 10,000 10,000 Default value used
Length parallel to aquifer flow m 100 100 Default value used
Cover depth m 0 0 Contamination begins
at the surface

Density of cover material g/cm’ 1.5 Not used NA
Cover erosion rate m/yr 0.001 Not used NA
Density of contaminated zone g/em” 1.5 1.28 Site specific value °
Contaminated zone erosion rate m/yr 0.001 0.00006 Site-specific value®
Contaminated zone total porosity | none 0.4 0.37 Site-specific value®
Contaminated zone field capacity | none 0.2 0.2 Default value used
Contaminated zone hydraulic m/yr 10 291 Site-specific value®
conductivity
Contaminated zone b parameter none 5.3 7.75 Site-specific value’
Humidity in air g/m’ 8 6.6 Site-specific value®
Evapotranspiration coefficient none 0.5 0.80 Site-specific value”
Wind speed m/s 2 3 Site-specific value’
Precipitation m/yr ] 0.87 Site-specific value'
Irrigation m/yr 0.2 0.2 Default value used
Irrigation mode none Overhead Overhead Default value used
Runoff coefficient none 0.2 0.2 Default value used
Watershed area for nearby stream | m- 1E6 13E6 Site-specific value"
or pond
Accuracy for water soil none 0.001 0.001 Default value used
computation
Density of saturated zone g/lem’ 1.5 1.28 Site specific value ”
Saturated zone total porosity none 0.4 0.37 Site-specific value®
Saturated zone effective porosity | none 0.2 0.175 Site-specific value'
Saturated zone field capacity none 0.2 0.2 Default value used
Saturated zone hydraulic m/yr 100 291 Site-specific value®
conductivity
Saturated zone hydraulic gradient | none 0.02 0.012 Site-specific value™
Saturated zone b parameter none 5.3 7.75 Site-specific value'
Water table drop rate m/yr 0.001 0.001 Default value used
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Table 6-2 (Con't)

Input Parameter Unit | Default Value | User Input Basis/Reference

Well pump intake depth (below m 10 3 Site-specific value”
water table)
Model: nondispersion (ND) or none ND ND Default value used
mass balance (MB)
Well pumping rate m” /yr 250 250 Default value used
Number of unsaturated zones none 1 1 Default value used
Unsaturated zone thickness m 4 1 Site-specific value®
Unsaturated zone density g/em’ 1.5 1.28 Site specific value °
Unsaturated zone total porosity none 0.4 0.37 Site-specific value®
Unsaturated zone effective none 0.2 0.175 Site-specific value'
porosity
Unsaturated zone field capacity none 0.2 0.2 Default value used
Unsaturated zone hydraulic m/yr 10 291 Site-specific value®
conductivity
Unsaturated zone b parameter none 5.3 7.75 Site-specific value'
Inhalation rate m’/yr 8.400 8,400 Default value used
Mass loading for inhalation g/m’ 0.0001 0.0001 Default value used
Exposure duration vr 30 30 Default value used
Indoor dust filtration factor none 0.4 0.4 Default value used
External gamma shielding factor | none 0.7 0.7 Default value used
Indoor time fraction none 0.5 0.5 Default value used
Outdoor time fraction none 0.25 0.25 Default value used
Shape of the contaminated zone none Circular Circular Default value used
Fruit vegetable and grain kg/vr 160 160 Default value used
consumption
Leaf\ vegetable consumption kg/vr 14 14 Default value used
Milk consumption L/t 92 92 Default value used
Meat and poultry consumption kg/vr 63 63 Default value used
Fish consumption ke/vr 54 5.4 Default value used
Other seafood consumption ka/vr 0.9 0.9 Default value used
Soil ingestion g/yr 36.5 36.5 Default value used
Groundwater ingestion L/vr 510 510 Default value used
Contaminated fractions none Default values used

Drinking water 1 1

Household water 1 1

Livestock water 1 1

Irrigation water 1 1

Plant food -1 -1

Meat -1 -1

Milk -1 -1
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Table 6-2 (Con't)

Input Parameter Unit | Default Value | User Input Basis/Reference
Livestock fodder intake for meat | kg/d 68 68 Default value used
Livestock fodder intake for milk | kg/d 55 55 Default value used
Livestock water intake for meat L/d 50 50 Default value used
Livestock water intake for milk L./d 160 160 Default value used
Livestock soil intake kg/d 0.5 0.5 Default value used
Mass loading for foliar deposition | g/m’ 0.0001 0.0001 Default value used
Depth of soil mixing layer m 0.15 0.15 Default value used
Groundwater fractional usage none Default value used

Drinking water 1 1
Household water 1 1
Livestock water ] 1
Irrigation water 1 1
Wet weight crop yield kg/m* Default values used
Non-leafy 0.7 0.7
Leafy 1.5 1.5
Fodder 1.1 1.1
Length of growing season yr Default values used
Non-leafy 0.17 0.17
Leafy 0.25 0.25
Fodder 08 0.08
Translocation factor none Default values used
Non-leafy 0.1 0.1
Leafy 1 1
Fodder ! 1
Weathering removal constant 1/yr 20 20 Default values used
Wet foliar interception fraction none Default values used
Non-leafy 0.25 0.25
Leafy 0.25 0.25
Fodder 0.25 0.25
Dry foliar interception fraction none Default values used
Non-leafy 0.25 0.25
Leafy 0.25 0.25
Fodder 0.25 0.25
Cover total porosity none 0.4 0.4 Default values used
Cover volumetric water content none 0.05 0.05 Default values used
Cover radon diffusion coefficient | m” /s 2E-6 2E-6 Default values used
Building foundation thickness m 0.15 0.15 Default values used
Building foundation density g/em’ 24 24 Default values used
Building foundation total porosity | none 0.1 0.1 Default values used

6-10
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Table 6-2 (Con't)

Input Parameter Unit | Default Value | User Input Basis/Reference
Building foundation volumetric none 0.03 0.03 Default values used
water content
Building foundation radon m- /s 3E-7 3E-7 Default values used
diffusion coefficient
Contaminated zone radon m” /s 2E-6 2E-6 Default values used
diffusion coefficient
Radon vertical dimension of m 2 2 Default values used
mixing
Building air exchange rate h'! 0.5 0.5 Default values used
Building room height m 2.5 2.5 Default values used
Building indoor area factor none 0 0 Default values used
Foundation depth below ground m -1 -1 Default values used
surface
Radon 222 emanation coefficient | none 0.25 0.25 Default values used
Radon 220 emanation coefficient | none 0.15 0.15 Default values used
Storage times of contaminated days Default values used
Sfood stuff

Fruits, non leafy vegetables.

And grain 14 14
Leafy vegetables 1 1
Milk 1 1
Meat 20 20
Fish 7 7
Crustacea and mollusk 7 7
Well water 1 ]
Surface water I 1
Livestock fodder 45 45
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Table 6-3

Maximum Dose/Source Concentration Ratios (mrem/yr per pCi/g) for the Resident Farmer
Scenario at the Seneca Army Depot Activity

Radionuelides | Ae-227 | Tritium Pa-231 I'b-210 Pm-147 | Pu-239 | Ra-226 | Ra-228 | Sm-147 | Th-228 | Th-230 | Th-232 | U-234 U-235 U-238

Peak time, years {0.00E+00| 9.00E-01 | 9381401 | 0.001:400 | 0.001:+00 | 0.001+001 1.871-H01 | 2.30E+00] 0.001:+00 | 0.00E+00 | 1.00E+03 |4.98E+01 | 1.00E+03 | 0.00E+00 | 0.00E+00
Dose/Source Concentration Ratios for Water Independent Pathways

External gamma [ 1.05E+00| 0.00E+00 | 1.061400 | 3.4515-03 | 2.531:-05 | 1L.631E-04 | 5261400 ]4.51E+00| 0.00E+00 |3.91E+00 1 1.30E+00 | 7.43E+00 | 5.52E-03 | 4.14E-01 | 6.84E-02
cxposure
Inhalation of dust }3.68E-01] 432E-11 | 3961E-01 | 127003 | 1.92E-06 | 2.390:-02 ] 1.031:-03 ] 1.02E-02 ) 4.1613-03 | 1.61E-02 | 9.49E-03 } 1.08E-01 | 2.52E-03 | 6.84E-03 | 6.57E-03
Inhalation of radon [0.00E+00] 0.0013+00 | 0.001:+00 { 0.001:400 | 0.001:400 [0.0015 00| 2.241:401 ] 9.05E-02 | 0.00E+00 | 1.45E-01 [4.87E+00] 1.71E-01 | 2.03E-02 {0.00E+00 | 1.05E-14
Ingestion of plant | 5.295-01 | 9.74E-10 | LOTE+00 | 1.0415400 | 3.351-05 | 5.1613-02 | 1221400 6.06E-01 | 6.721:-03 | 9.89E-03 | 3.26E-01 | 8.63E-01 | 4.78E-03 | 9.71E-03 | 9.77E-03
foods

Ingestion of meat  {4.85E-03| 1.05E-09 § 9.591:-01 | 1.T1E-01 | 3.0715-05 | 5.701-03 | 8.881:-02 | 3.19-02 | 6.16E-03 | 1.09E-03 | 2.70E-02 | 4.74E-02 | 6.46E-04 | 1.52E-03 | 1.52E-03
Ingestion of milk | 7.01E-03 | 435E-10 | 7.631:-03 | 3.84E-02 | 4.44E-07 | 8.29E-03 | 7.821:-02 | 4.101:-02 | 8.901E-05 | 7.94E-05 [ 1.99E-02 | 5.58E-02 | 1.45E-03 | 3.85E-03 | 3.88E-03
Ingestion of soil 3.99C-01] 2.5615-13 | 6.27E-01 | 1.961:-01 | 2.532E-05 |9.691:-02 | 1.231:-01 | 397E-02 | 5.061:-03 | 1.86E-02 [ 4.82E-02 | 1.32E-01 | 2.81E-03 | 7.31E-03 | 7.36E-03
Dose/Source Concentration Ratios for Water Dependent Patlways
Ingestion of water [0.00E+00{ 3.67[:-03 | 0.001:+00 | 0.00L+00 | (.001400 [ 0.001:+00 1 0.00E-+00 | 0.00E+00| 0.00E+00 ]0.00E+00 {0.00E+00 | 0.00E+00 ] 0.00E+00 | 0.00E+00 | 0.00E+00
Ingestion of fish 0.00E+00| 2.261:-07 | 0.001:+00 { 0.001:400 | 0,001 00 | 0001400 | 0.00E+00]0.00E+00| 0.00E+00 |0.00E+00 | 0.00E+00 |0.00E+00 | 0.00E+00|0.00E+00 [ 0.00E+00
Inhalation of radon [0.00E+00| 0.00£+00 [ 0.001:400 | 0.001400 | (001100 10.001:+00 1 0.00E+00 | 0.00E+00| 0.00E+00 [0.00E+00{0.00E+00[0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00
Ingestion of plant |0.00E+00| 2.71E-04 | 0.001HO0 L 0 00E+00 | 0 0017100 |0 001001000100 10.00E+00| 0.0013+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00
foods
Ingestion of meat  [0.00E+00| 8.58E-05 | 0.001+00 | 0.001:+00 | 0 00E 100 |0 0015 +00 | 0.001:+00 1 0.00E+00] 0.001:400 |0.00E+00 |0.00E+00 | 0.00E+00 | 0.00E+00 |0.00E+00 | 0.00E+00
Ingestion of milk  {0.00E+00] 2.471-04 | 0.00L+00 | 0.00E100 | 0.00E+00 | 0.00E+00 | 0.001400 | 0.00E+00 [ 0.001:+00 |0.00E+00 [ 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00
Total of all 2.35E+00| 4.27E-03 | 4.96E4+00 | L4TEH00 | 1 17E-04 | FIRE-01 | 2.91E+01 [5.336E400| 2.22E-02 {4.10E+00]6.60E+00 | 8.8 1E+00| 3.80E-02 | 443E-01 | 9.75E-02
\pathways
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Table 6-4

Comparison of DandD Bchavioral Parameters with Parameters Used in this RESRAD Dose Estimation

Parameters

DandD?

RESRAD"

Remarks

Area of contaminated zone

2.400 m°

10.000 m"

LLower contaminated area used in DandD would
reduce the total dose. RESRAD uses area factors to
correct for external, plant, meat, and milk ingestion
pathway doses for different area sources.

Irrigation rate

1.20 L/m *d (0.1125 m/yr)

0.0 m/yr

Well pumping rate

F18.000 LAy (118 m'/yr)

250 m'/yr

Water dependent pathway doses contributed to the
total dose in this calculation only for H-3. The site-
specific value for the irrigation rate (no irrigation at
the site) was used, and the RESRAD default for the
well pumping rate was used. For other
radionuclides, irrigation rate and well pumping rate
will not affect the calculated total dose.

Indoor breathing rate 0.9 m'/h RESRAD uses one breathing rate compared with
Outdoor breathing rate 1.4 m/h three activity-specific breathing rates specified in
Gardening breathing rate 1.7 m'/h DandD. DandD inhalation rate of 8,578 m*/yr is

Inhalation rate

8.578 m’/yr

8.400 m'/yr

calculated by using the default inhalation rate and
time fractions. DandD inhalation rate is ~2% higher
and would increase pathway doses accordingly.
Radon inhalation is dominant only for U-234 and
Ra-226, but NRC does not include radon inhalation
pathway in the dose calculations.

up|J uopUILLA [ asuadlT Qiaoy 10da( Al poausg
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Table 6-4 (Con’t)

Parameters

DandD’

RESRAD"

Remarks

Time indoor

240 d/yr (0.657 yr)

0.5yr

Time outdoor

40.2 d/yr (0.11 yr)

0.25 yr

Time gardening

2.92 d/yr (0.008)

Total time spent at site in DandD is 0.775 compared
with 0.75 in RESRAD. This change will affect the
pathway doses differently. RESRAD assumes higher
time outdoors and DandD assumes higher time
indoors. When the receptor is outdoors, no external
shielding is applied; therefore, external pathway
doses would decrease if DandD defaults were used.
Similarly, inhalation pathway doses, where
inhalation shielding is applied when the receptor is
indoors, would decrease. However, soil ingestion
pathway dose would increase if time spent on-site
were higher (0.775 compared with 0.75).

External gamma shielding factor

0.552

0.7

Lower external gamma shielding factor in DandD
code would decrease the external pathway dose.
External exposure pathway is the dominant
contributor to the calculated dose for U-238, U-235,
Th-232, Th-228, and Ra-228. Therefore, the
calculated dose is conservative.

Fruit, vegetables, and grain
consumption

5284446+ 144 =
111.8 kg/vr

160 kg/yr

Leafy vegetable consumption

21.4 kg/vr

14 kglyr

Lower DandD consumption rate (fruit, vegetable,
grain, and leafy vegetable) would decrease the plant
ingestion pathway dose. (RESRAD uses the same
plant transfer factors for leafy and non-leafy
vegetables). Plant ingestion pathway is important for
Pu-239 and Pm-147; therefore, the calculated dose
for these radionuclides is conservative.
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Table 6-4 (Cont’d)

Parameters

DandD?

RESRAD"

Remarks

Milk consumption

92 L/yr

DandD milk consumption is 2.5 times of RESRAD
value and will increase the milk ingestion pathway
dose accordingly. This pathway is not a dominant
pathway for any of the radionuclides considered in
this analysis.

Meat and poultry consumption

63 kg/yr

DandD value for meat and poultry consumption is
3% higher and will increase the meat ingestion
pathway dose accordingly. However, meat ingestion
pathway is only important for Pm-147.

Fish consumption

20.6 kg/xr

Higher DandD fish consumption will increase the
fish ingestion pathway dose. However, in this dose
calculation, the fish ingestion pathway did not
contribute significantly to dose for any radionuclide
considered; therefore, this change would not affect
dose calculations.

Other seafood consumption

NA

0.9 kg/yr

DandD code does not consider other seafood
consumption; therefore, total dose would be less if
other seafood consumption were set to zero. This
change would not affect dose calculations.

Soil ingestion rate

0.05 ¢/d (18.25 g/yr)

36.5 glyr

Lower soil ingestion rate in DandD will decrease the
soil ingestion pathway dose. The soil ingestion is the
most dominant pathway for Pu-239; therefore, the
calculated dose for Pu-239 is conservative.

Drinking water intake

1.31 L/d (478.5 L/yr)

S10 L/yr

Lower water intake in DandD will decrease the
water ingestion pathway dose. The water ingestion
pathway is the dominant pathway for H-3; therefore,
the calculated dose for H-3 is conservative.

* Wernig et al. (1999).
®Yu et al. (1993a)
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Table 6-5
Soil DCGL,’s for the
Residential Scenario at
Seneca Army Depot Activity

6.4 Development of DCGLs for Building
Surfaces

The RESRAD-BUILD code is a pathway analysis

model designed to evaluate the potential dose to .
an individual who works or lives in a building . i Wlde-Area. DCGLs
. . . . . Radionuclide (pCi/g)

contaminated with radioactive material. It yST%, 1733

considers the releases of radionuclides into the 3 5345703

indoor air by diffusion, mechanical removal, or Pad3l >0

erosion. The transport of radioactive material Pm-147 S 545104

inside the building is calculated with an indoor air Pu-239 S 61ET01

quality model. The model considers the transport Ra-226 343E-01

of the radioactive dust particulates and radon Ra-278 1.88

progeny due to air exchange, deposition and Sm-147 451E+02

resuspension. and radioactive decay and in- Th-228 744

growth. Shielding material can be specified for Th-230 1.52

the external gamma dose calculations between Th-232 1.14

any source receptor pair. The shielding material U-234 2.63E+02

from eight material types can be selected. U-235 2.26E+01
U-238 1.03E+02

RESRAD-BUILD version 3.0 was used to

develop DCGLs for building surfaces for contaminants of concern (Table 6-1) at the SEDA site.
Six exposure pathways were included in this analysis: (1) external exposure directly from the
source: (2) external exposure to materials deposited on the floor; (3) external exposure due to air
submersion: (4) inhalation of airborne radioactive particulates; (5) inhalation of aerosol indoor
radon progeny: and (6) inadvertent ingestion of radioactive material deposited an the surfaces of
the building room.

RESRAD-BUILD requires many input parameters. These parameters describe the building.
receptor location. and source configuration. Table 6-7 lists the parameters in five categories:
exposure time. building specifications. receptor characteristics. shielding specifications. and
source parameters. When available. site-specific data were used in the computations. When no
site-specific data were available. either default values or conservative assumptions were used.
Both worker and residential occupation of the building was evaluated. Conservatively. it was
assumed that the building can be modeled as one room and that the source and receptor were in
the same room. Therefore, many parameters related with inflow and outflow from one room to
another were not required. It was assumed that there was no shielding between the source and
receptor. and the receptor was at the center of the source at a height of 1 m. The whole floor of
the room was assumed to be contaminated, and the contamination was confined to a surface
layer.
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Table 6-6

Area Factors for Resident Farmer Scenario for Different Contaminants at Seneca Army Depot Activity

Area Factor for Contaminant of Concern

Area of
Contamination
(m2) Ac-227 | H-3 { Pa-231| Ph-210 |Pm-147|PU-239|Ra-226| Ra-228 |Sm-147| Th-228 | Th-230 | Th-232 | U-234 | U-235 | U-238
10,000 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0
3,000 1.0 1.1 1.2 11 1.2 [.0 1.0 1.0 1.3 1.0 1.0 1.0 1.1 1.0 1.1
1,000 1.1 1.1 1.2 11 1.3 [ 1.0 1.1 1.4 1.1 1.0 1.1 1.1 1.0 1.1
300 1.6 1.8 24 3.7 2.7 2.9 l.1 1.3 34 1.2 1.1 1.3 1.3 1.1 1.4
100 2.0 5.4 3.5 10.9 4.0 6.0 1.1 1.4 5.8 1.3 1.1 1.4 1.4 1.2 1.6
30 2.6 18.3 5.0 34.7 5.7 10.2 2.9 1.9 8.5 1.7 3.0 1.9 3.6 1.6 2.0
10 3.5 1492 7.0 942 8.1 13.7 6.4 2.8 10.5 2.5 6.9 2.8 7.2 2.2 2.9
3 6.0 [167.4] 121 270.4 16.0 16.9 16.6 5.9 12.4 53 17.9 5.8 11.8 4.5 5.6
] 9.8 |497.3| 195 646.0 31.5 19.6 42.4 13.7 14.2 12.3 45.8 13.2 13.6 9.9 11.0
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Table 6-7
RESRAD-BUILD Input Parameters for DCGL Development at Seneca Army Depot Activity
Parameter Units Value Rationale
Building Parameters

Number of rooms NA 1 Conservative because source and
receptor are in the same room.

Deposition velocity m/s 0.01 Default value.

Resuspension rate 1/s 5E-07 Default value.

Building exchange rate | 1/h 0.8 Default value.

Room area m” 10, 36, 200, 600, Room sizes could be different; therefore,

2,000 calculations are done for different room
areas to approximate any room
configuration in a survey unit

Room height m 25,3,4 Room sizes could be different; therefore,
calculations are made for three room
heights to approximate any room
configuration in a survey unit.

Source Parameters

Number of sources NA ] Assumes one source.

Source geometry NA Area Contamination is only on the floor
surface.

Source size (area) m- 10. 36, 200. 600. Source size is always equal to the room

2.000 area because the floor is assumed to be
contaminated.

Source location NA 0.0.0 Source is located at the center of the
room at a height of 1 m from the
receptor.

Air Release fraction NA 0.1 Default value. 10% of the removable
contamination is in the respirable range.

Direct ingestion rate 171 0 Default value.

Source removable NA 0.1 10% of the total activity is removable.

fraction (The default parameter value for loose
fraction for the NUREG/CR-3512
building occupancy scenario is 0.1)

Time of source davs 3.650 Time of source removal is set at 3.630

removal davs, i.e.. removable part of the activity
will be gone in 10 years. (This value of
10 years is about three times less than the
most likely value of the parameter
[10,000 days] developed at Argonne
[NUREG/CR-6697]. The lower value
selected is more conservative and will
result in higher inhalation pathway dose)

Radon release fraction | NA 0.1 Default value
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Radionuclides

NA

Ac-227,Pa-231, H-
3, Pm-147, Ra-226,
Ra-228, Sm-147,
Th-228, Th-230, Th-
232,U-234, U-235,
U-238, and Pu-239

All radionuclides of concern at Seneca
Army Depot Activity.

Concentration

pCi/m*

1

Dose is first calculated for 1 pCi/m*
surface activity and is divided by 0.0222
to calculate dose from 1 dpm/100 cm’
surface activity.
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Table 6-7 (Con't)

Parameter Units Value Rationale
Shielding Parameters

Thickness cm 0 Most conservative assumption because it
provides no shielding for the external
exposure pathway.

Density g/cm” 24 Not used because there is no shielding
between source and receptor.

Material NA Concrete Not used because there is no shielding
between source and receptor.

Receptor Parameters

Exposure duration days 365 Exposure is likely to spread over the
whole year. Most conservative to get
yearly dose.

Evaluation times vears 0,1, 2,10, 20, 30, Calculations are done at different times

40, 50, 60, 70. 80. 90 | likely to give the maximum dose within

the building life of 100 years.

Number of receptors NA 1 Only one receptor likely to get the
maximum dose.

Indoor time fraction NA 0.24, 0.68 For worker 40 h/wk for 52 weeks and for
resident 16.3 h/d for 365 days.

Breathing rate m’/d 18 Worker and resident are assumed to be
involved in light activities. Default value.

Secondary ingestion m~/h 0.0001 Default.

rate

Receptor location m.m.m | 0.0.1 Receptor is assumed at a height of 1 m
from the center of the source.
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Table 6-8
Building Surface DCGL,’s (dpm/100 cm?) at a Dose Limit of 10 mrem/yr for
the Building Occupancy Scenario at the Seneca Army Depot Activity

Guideline Levels for Different Room Areas,
Room Height =2.5 m
Radionuclide® 10 m* 36 m’ 200 m’ 600 m* 2,000 m’
Ac-227 1.35E+02 [1.35E+02 {1.35E+02 1.35E+02 1.34E+02
H-3 3.58E+09 [3.58E+09 |3.58E+09 3.58E+09 3.58E+09
Pa-231 6.17E+02 |6.15E+02 |6.15E+02 6.13E+02 6.13E+02
Pm-147 2.93E+07 |2.83E+07 |2.69E+07 2.60E+07 2.48E+07
Pb-210 2.13E+04 [2.13E+04 |2.11E+04 2.11E+04 2.09E+04
Ra-226 8.77E+03 [5.71E+03 |3.74E+03 3.05E+03 2.54E+03
Ra-226+Pb-210 6.22E+03 |4.50E+03 |3.18E+03 2.67E+03 2.27E+03
Ra-228 6.75E+03  [5.30E+03  |4.01E+03 3.46E+03 3.00E+03
Sm-147 116604 |1.16E+04  |1.16E+04 1.16E+04 1.16E+04
Th-228 1.90FE+03  [1.73E+03 [1.37E403 1.48+03 13803
Th-230 2.66E+03  |2.66E+03 |2.66E+03 2.66E+03 2.66LE+03
Th-232 526E+02  |3.26E+02 |5.25E+02 5.25E+02 5.24E+02
Th-232+Ra-228+Th-228|3.88E+02  [3.76E+02 |3.58E+02 3.48E+02 3.37E+02
U-234 6.55E+03 [6.55E+03 |6.55E+03 6.55E+03 6.55E+03
U-235 6.65E+03 |6.36E+03  |6.00E+03 5.78E+03 5.55E+03
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U-238 7.25E+03 |7.18E+03 |7.12E+03 7.05E+03 7.00E+03
Pu-239 1.98E+03 |1.98E+03 |[1.98E+03 1.98E+03 1.98E+03
Room Height =3 m
10 m* 36 m’ 200 m” 600 m’ 2,000 m’

Ac-227 1.61E+02| 1.61E+02 1.61E+02 1.60E+02 1.60E+02
H-3 4.25E+09| 4.25E+09 425E+09] 4.25E+09 4.25E+09
Pa-231 7.38E+02| 7.38E+02 7.35E+02 7.35E+02 7.35E+02
Pm-147 3.36E+07)  3.23E+07 3.05E4+07 2.093E+07 2.79E+07
Pb-210 2535E+04  Z.53E+04 2.51E+04 2.50E+04 249LE+04
Ra-226 9.06E+03] 5.84E+03 3.80E+03 3.09E+03 2566403
Ra-226+Pb-210 6.68E+03|  4.75E+03 3.30E+03 2.75E+03 2.32E+03
Ra-228 7.14E+03| 5.54E+03 4.14E+03 3.56E+03 3.08E+03
Sm-147 1.39E+04| 1.39E+04 1.39E+04 1.39E+04 1.39E+04
Th-228 2.04E+03| 1.88E+03 1.67E+03 1.56E+03 1.46E+03
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Th-230 3.19E+03| 3.19E+03 3.19E+03 3.19E+03 3.19E+03
Th-232 631E+02] 6.31E+02 6.29E+02 6.29E+02 6.27E+02
Th-232+Ra-228+Th-228| 4.51E+02| 4.34E+02 4.12E+02 3.98E+02 3.83E+02
U-234 7.87E+03| 7.87E+03 7.84E+03 7.84E+03 7.84E+03
U-235 7.87E+03| 7.50E+03 7.00E+03 6.69E+03 6.38E+03
U-238 8.67E+03| 8.60E+03 8.47E+03 8.41E+03 831E+03
Pu-239 2.38E+03; 2.38E+03 2.38E+03 2.38E+03 2.38E+03
Room Height =4 m
10 m’ 36 m’ 200 m’ 600 m* 2,000 m”
Ac-227 203E402)  203E+02 2HTE+02 201E+02 2.09E+02
H-3 5.59E+09|  5.59E+09 5.59E+09 5.59E+09 3.59E+09
Pa-231 9.82E+02| 9.82E+02 9.78E+02 9.78E+02 9.74E+02
Pm-147 4.20E+07| 4.01E+07 3.73E+07 3.55E+07 3.34E+07
Pb-210 3.36E+04| 3.34E+04 3.31E+04 3.28E+04 3.26E+04
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Ra-226 9.49E+03| 6.00E+03 3.87E+03 3.14E+03 2.60E+03
Ra-226+Pb-210 7.40E+03| 5.09E+03 3.46E+03 2.86E+03 2.40E+03
Ra-228 7.74E+03| 5.90E+03 4.34E+03 3.71E+03 3.19E+03
Sm-147 1.85E+04| 1.85E+04 1.85E+04 1.85E+04 1.85E+04
Th-228 2.28E+03| 2.07E+03 1.83E+03 1.69E+03 1.57E+03
Th-230 4.25E+03| 4.25E+03 4.25E+03 4.25E+03 4.24E+03
Th-232 8.41E+02| 8.41E+02 8.38E+02 8.35E+02 8.35E+02
Th-232+Ra-228+Th-228| 5.69E+02] 5.43E+02 5.08E+02 4.87E+02 4.66E+02
U-234 1.05E+04| 1.05E+04 1.05E+04 1.05E+04 1.05SE+04
U-235 1.03E+04]  9.65E+03 8.81E+03 8.35E+03 7.87E+03
U-238 LISE+O4)  1I4E-04 1.12E+04 1.10E+04 1.09E~+04
Pu-239 3.18E+-03)  3.18L-03 3.18E+03 3.18E+03 3.18E-03
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* It was found that doses for Th-232 and Ra-226 were occurring at later times (other than time
zero). Therefore. for Th-232 and Ra-226 it would be assumed that short-lived progeny (Ra-
228 and Th-228 for Th-232 and Pb-210 for Ra-226) are in equilibrium at time zero. Dose from
unit concentration of progeny would be added to the parent nuclide to get the DCGLs. For
Th-232+D (Th-232+Ra-228+Th-228) and Ra-226+D (Ra-226+Pb-210), this assumption
would give the most conservative DCGLs.

6.5 Demonstration of Compliance with Site Release Criteria

To demonstrate compliance with the 10 mrem/yr criterion, derived concentration guideline
values are developed for all radionuclides of concern at the SEDA site for soil and building
surfaces. In practice. all radionuclides may not be present in a survey unit. For example. in
Building 612. contaminants of concern are U-234. U-2335, and U-238; whereas. in storage bunker
A-701. only Pm-147 was handled. Therefore. to demonstrate compliance. DCGLs only of
radionuclides of concern in a survev unit would be considered in the conversion and
interpretation of field instrument readings. If individual radionuclides are assaved. using
spectrometric measurements for example. DCGLs would be interpreted using the unity rule to
assure compliance.
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Table 6-9
Percentage Contribution of Different Pathways to the Total Dose for the Most Conservative
DCGL Values for the Building Occupancy Scenario at Seneca Army Depot Activity

Radionuclide® External | Deposition | Immersion| Inhalation Radon Ingestion
Ac-227 1.15 0.00 0.00 98.27 0.00 0.58
H-3 0.00 0.00 0.00 36.13 0.00 63.87
Pa-231 0.67 0.00 0.00 97.29 0.00 2.03
Pm-147 18.80 0.02 0.00 75.86 0.00 5.33
Pb-210 2.60 0.00 0.00 53.14 0.00 44.26
Ra-226 91.30 0.10 0.00 2.61 4.87 1.12
Ra-226+Pb-210 81.71 0.09 0.00 8.07 4.35 5.78
Ra-228 71.27 0.07 0.00 14.61 12.89 1.17
Sm-147 0.00 0.00 0.00 98.96 0.00 0.66
Th-228 34.75 0.03 0.00 32.76 32.26 0.20
Th-230 0.08 0.00 0.00 99 40 0.00 0.43
Th-232 0.72 0.00 0.00 98.73 0.09 0.45
Th-232+Ra-
228+Th-228 16.93 0.01 0.00 73.21 9.37 0.47
U-234 0.17 0.00 0.00 99.26 0.00 0.57
U-235 21.23 0.02 0.00 78.50 0.00 0.46
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U-238 4.64 0.01 0.00 94.95 0.00 0.58

Pu-239 0.03 0.00 0.00 97.32 0.00 2.15

* For Ac-227, Pa-231. Pm-147, Pu-239, Sm-147, Th-230. Th-232+D, U-234, U-235, and U-238, the
inhalation pathway is the major contributor to the dose. For Ra226+D, the external exposure
pathway is dominant contributor to the dose. For H-3. the ingestion pathway is dominant.
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APPENDIX C

Instrument Procedures and Field Survey Forms
(See the SOPs in Appendix D for detailed instrument procedures)












10.

14.

15.

Do not survey over sharp objects, as they may puncture the mylar.

Perform direct readings holding the Phoswich stationary. Push the button on the top of the count-rate
meter to begin the scalar count.

. Record all readings on the field survey form. Flip the toggle switch on the count-rate meter to alpha to

get the alpha only measurement; flip the toggle switch on the count-rate meter to beta to get the beta
only measurement. If readings exceeding the flag value the hotspot survey form should be completed.

. If the count-rate meter appears to be misfuntioning (i.e. there are no beta counts, or the number of

counts is excessive) inspect the instrument to verify that it is functioning properly.

The only serviceable parts of the Phoswich are the batteries and the mylar window. If the mylar
window is replaced or repaired, it must be functioned checked to ensure that it is functioning properly.

Any failure of the instrument to pass a function check will invalidate any measurements collected after
the previous function check unless compensating measurements demonstrating the instrument was
working properly are documented and approved by the health physicist (i.e. it is documented in the
field book when a mylar was punctured and no more reading were collected. the previous measurement
can be accepted)

Turn the Phoswich off at the end of the day or when not being used for extended periods to conserve
battery life.

EXPOSURE RATE SURVEYS

Bicron Micro-Rem Neter

Visually mspect the instrument for damage.

2. Verify that the source check for the day has been performed.

3. Verify the cahbration is current. Visually inspect the instrument for damage.

4. Verify that the source check for the day has been performed.

5. Verifv the calibration is current.

6. Observe the flag values and be aware of any reading approaching this value.

7. The instrument is temperature sensitive. Do not us it to perform surveys in environments below 45
degrees F.

8. Set the response time to slow response. This will minimize the range of meter movement and provide
the most precise values.

PARSONS
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Building Number:
Room Number: URSA Measurements
Crew: Seneca Army Depot Activity Date:
Parsons Sheet of
URSA Serial # = 0399AR
Serial # = Serial # = Fidler Serial # = B0O09V
New Grid # URSA Material Sample | Material Sample
Description  (i.e. Am-241 (Ch 1) (location of highest| Am-241 (Ch 1) Measurement | Outcome needed? Collected?
Original Grid # Crane, N Wall) Material Gamma Scan Date scan) Gamma Direct | Date Time (Min) (1,230r4) (Y or N) (Y or N} Date
OUTCOMES:
1 Radionuclide is identified and quantified BELOW the DCGL.
2 Radionuclide is identified and quantified ABOVE the DCGL (Matenal Sample required)
3 Radionuclide is identified but not quantifies and therefore its activity in relationship to the DCGL is unknown (Material Sample required)
4 Radiolnuclide can not be identified (Matenal Sample Required).
Materials: C concrete bare WP wood painted G Glass T Tile Other:
CP concrete painted S wall board bare L Linoleum M Metal
W wood SP wall board painted D Dirt CT  Ceiling Tile
ADDITIONAL COMMENTS:
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APPENDIX D

QUALITY ASSURANCE PROJECT PLAN

D.1 PROJECT MANAGEMENT PLAN

The project management plan (PMP) has been developed for implementing the SEAD-48 (E0800
Row Pitchblende Ore Storage Igloos) work at Seneca Army Depot, NY. The PMP identifies key
personnel and their responsibilities, defines the project background, describes the project, outlines a
schedule for implementing the investigation, summarizes the data quality objectives (DQOs), and
identifies the data management procedures.

D.1.1 PROJECT ORGANIZATION AND RESPONSIBILITIES

The organizations who will be directly involved in the performance of the SEAD-48 will include the
New York State Department of Environmental Conservation (NYSDEC), New York State
Department of Health (NYSDOH), United States Environmental Protection Agency (EPA), Seneca
Army Depot Activity (SEDA), U.S. Army Corps of Engineers (USACE), Argonne National
Laboratory (ANL), the Nuclear Regulatory Commission (NRC), and Parsons. The organizations, key
personnel from each organization, and personnel contacts are listed in Table F.1. The project
organization, including the field project team, is presented in Figure F.1.

For the SEAD-48 work, NYSDEC, NYSDOH and USEPA are the primary regulatory agencies with
responsibilities for administering the Final Status Surveys. These three agencies will receive copies
of the Draft, Final Draft, and Final Work Plan. All applicable communication and reports for this
project will be delivered from Parsons to SEDA for delivery to NYSDEC and USEPA. NYSDEC,
NYSDOH and USEPA are responsible for the final acceptance of all documents with authority under
RCRA. Parsons will not communicate with or transmit documents to NYSDEC, NYSDOH, and EPA
without the approval from SEDA and USACE.

SEDA is responsible for executing the SEAD-48 Final Status Surveys and has the responsibility of
reviewing all supporting documents. Mr. John Cleary has been designated the Project Coordinator for
SEDA.

USACE is the contracting officer’s representative and technical oversight manager that acts on behalf
of SEDA. USACE is responsible for approving all documents prior to the initiation of field work,
releases reports, has the authority to modify the current statement of work (SOW) with Parsons, and
can issue a stop work order. SEDA also has the authority to stop work if an unsafe work condition
exists. Mr. Mr. Tom Enroth is the SEAD-48 project manager for USACE.

Parsons has been contracted for the SEAD-48 Final Status Surveys work at Seneca Army Depot and
will be responsible for preparing documents and overall implementation of the investigation. Ms.
Kathleen Kadlubak will serve as the Parsons Project Manager and will have overall responsibility for
implementing the project. The Boston office of Parsons is responsible for conducting this work and
will be supported by other Parsons offices as needed.

November 2002 Page | of 12
P: PIT Projects: SENECA SEAD-48 Workplan Final Workplan AppD-QAPP doc



Seneca Army Depot Activity

Appendix D — Supplemental Quality Assurance Project Plan

TABLE D.1

KEY PROJECT CONTACTS

SENECA ARMY DEPOT ACTIVITY

Commander’s Representative

Mr. Steve Absolom

Seneca Army Depot Activity (SEDA)
Building 123

5786 State Route 96

Romulus, NY 14541

Phone: (607) 869-1523
Fax: (607) 869-1251

Project Manager

Mr. John Cleary

Seneca Army Depot Activity
Building 123

5786 State Route 96
Romulus, NY 14541

Phone: (607) 869-1235
Fax: (607) 869-1251

U.S. ARMY CORPS OF ENGINEERS

Project Manager
Mr. Tom Enroth

New York District
Building 125

5786 State Route 96
Romulus, NY 14541

Fax: (607) 869-1251

U.S. Army Corps of Engineers

Seneca Army Depot Activity

Phone: (607) 868-1255

PARSONS

Project Manager

Ms. Kathleen Kadlubak
Parsons

30 Dan Road

Canton, MA 02120

Phone: (781) 401-2449
Fax: (781) 401-2043

Program Manager
Mr. Todd Heino
Parsons

30 Dan Road
Canton, MA 02120

Phone: (781) 401-2229
Fax: (781) 401-2043

Project Technical Director
Mrs. Jackie Travers
Parsons

30 Dan Road

Canton, MA 02120

Phone: (781) 401-2535

Fax: (781) 401-2043

Field Operations Manager
Mr. Ben McAllister
Parsons

30 Dan Road

Canton, MA 02120

Phone: (781) 401-2151

Fax: (781) 401 2043
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Mr. John Hackett will serve as the Quality Control (QC) Systems Manager and will be responsible for
ensuring and verifying that Quality Control (QC) operations are executed effectively for project, field,
and laboratory quality related activities. The QC System Manager, or designee, will verify
compliance with work plans and procedures by performing field audits and/or surveillances. The QC
Systems Manager will report to both the Project Manager and the Principle-in-Charge and has the
authority to delegate QA/QC responsibilities and audits to qualified and trained personnel when
required to fulfill QA/QC commitments and responsibilities. This includes delegation to the QC
Field Coordinator for field activities and the Project Chemist for analytical and field QA/QC
activities. The QC Field Coordinator reports to both the Field Operations Manager and the QC
Systems Manager.

Mr. Ron McConn will serve as the Project Health and Safety (H&S) Officer (PHSO) and will review
the Project H&S Plan. The PHSO will ensure that the required training has been completed and
personnel records are kept for site personnel; coordinate and provide an initial training session during
the kickoff meeting to provide an overview of specific Project H&S issues and will be responsible for
implementing all Project H&S requirements throughout the life of the project. The PHSO will serve
as a point of contact and coordinate with the Army-appointed Health and Safety Officer for safety
issues. The PHSO will report to the Project Manager.

Mrs. Jackie Travers will serve as the Project Technical Director and will assist the project team in
developing solutions for day-to-day technical issues concerning the project. The Technical Director
will serve as both a source of corporate expertise in sampling and analyses, fate and transport of
environmental contaminants and remediation techniques, as well as, identifying other resources
within Parsons who have other related expertise as needed. The Project Technical Director will
report to the Project Manager.

Mr. Ron McConn will serve as the Project Health Physicist and will have overall responsibility for
execution of the SEAD-48 for Parsons. The Health Physicist will coordinate with the Project
Manager and PHSO to ensure that all H&S radioactivity issues and employee safety requirements are
addressed.

Mr. Ben McAllister will serve as the Field Operations Manager and be responsible for day to-day
operation decisions during the field investigation. The Field Operations Manager will also be
responsible for coordination of field activities with subcontractors, base environmental, range control,
and other operations impacted by the field work, ensure compliance with the Work Plan, and
coordinate variances in the Work Plan to the Project Manager. The Field Operations Manager will be
responsible for implementation of the Project H&S Plan and the QAPP and identifying scheduling
changes. The Field Operations Manager will report to the Project Manager but will communicate
with the data users (Project Health Physicist) as needed.

Parsons staff will be assigned as field team members to implement the field investigation at the time
of the investigation.

Subcontractors may include an analytical laboratory and a drilling subcontractor.
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D.1.2 PROJECT BACKGROUND

For additional information on the site history of Seneca Army Depot and project background, refer to
Section 1.2 and 1.3 of the Parsons document Work Plan for E0800 Row Pitchblende Ore Storage
Bunkers (SEAD-48), Seneca Army Depot, NY, November 2002, (SEAD-48 Work Plan) An additional
reference is the ANL document Assessment of the Contamination Status of the E0800 Row Storage
Bunkers at the SEAD (November 2001; Appendix A).. These work plans have references to
additional historical documents.

D.1.3 PROJECT DESCRIPTION

The specific tasks to be performed under this QAPP are addressed in Section 3.0 “Field
Methodology” of the SEAD-48 Work Plan.

D.14 PROJECT SCHEDULE

Project scheduling is as follows:

Activity Scheduled Due Date/Performance
Period
Field Activities April 1, 2003 through June 30 2003
Draft-Final Status Survey (FSS) Report September 1, 2003
Agency Comments September 30, 2003
Draft-Final — FSS Report and Comment Responses | November 14, 2003
Agency Comments December 14, 2003
Final — FSS Report and Comment Responses January 28, 2003

D.1.5 DATA QUALITY OBJECTIVES

The DQO process provides a systematic planning tool for establishing criteria for collecting quality
field data and deriving a consistent data collection design for each of the areas being investigated.
The DQO process consists of seven steps with the output from each step affecting subsequent steps.
The following sections discuss the general DQO process used for optimizing and designing the
sampling plans discussed specifically in the SEAD-48 Work Plan. The DQO approach was based on
EPA documents entitled Data Quality Objectives Process for Superfund (EPA, 1993) and Guidance
for the Data Quality Objectives Process (EPA, 1994).

D.1.5.1 State the Problem

The first step in the DQO process is to define the problem that is initiating the investigation. The
investigation is being performed to verify the following:

e The buildings addressed in the SEAD-48 Work Plan meet the requirements for NRC license
termination;
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e The buildings addressed in the SEAD-48 Work Plan do not represent an unacceptable risk to the
public, workers, or the environment; and

e The buildings addressed in the SEAD-48 Work Plan are ALARA.

A dose-based risk goal, consistent with the current New York State regulatory guidance of
10 mrem/year TEDE, is the basis for defining acceptable risk. Derived Concentration Guideline
Levels (DCGLs) consistent with the dose limit of 10 mrem/yr have been developed by ANL for use in
this work; refer to Section 6.0 of the ANL LTP (Appendix B) for specific details on the DCGL
development. Formulas used in the calculation of Gross DCGLs and Minimum Detectable Amounts
(MDA) can be found at the end of the QAPP.

D.1.5.2 Identify the Decision

The second step in the DQO process is to identify the expected remedial action that will be taken as
determined from Phase II investigations. Based on site history, it is anticipated that no remedial
actions will be necessary. However, minor remedial activities are described in the SEAD-48 Work
Plan.

D.1.5.3 1dentify the Inputs to the Decision

The third step in the DQO process is to identify the inputs required in resolving the decisions
identified. Data collection is addressed in the SEAD-48 Work Plan.

D.1.5.4 Define the Boundaries of the Study

The fourth step in the DQO process is to identify the size of each survey unit, sampling density for
various disposal areas and types, and potential sampling constraints that may affect sample collection
or other aspects of the investigation. Section 3.0 of the SEAD-48 Work Plan provides information on
the following:

» radionuclides of concemn;

« survey unit classification;

» numbers of direct, scanning, and dose rate measurements;
o smear sampling;

« material sampling; and

« in-situ gamma spectroscopy measurements.

Formulas used in the calculation of Instrument Flag Values and the Minimum Number of Samples at
the end of the QAPP.

D.1.5.5 Develop a Decision Rule

The fifth step in the DQO process is an important step that identifies the alternate actions that will be
taken during the investigation based on encountered conditions. The types of decisions will include
field sampling decisions, alternate types of sampling, and action level decisions. Section 3.3.7 of the
SEAD-48 Work Plan provides information on instrument measurement flag values that will be used
in the field to determine if a measurement is elevated.
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D.1.5.6 Specify Limits on Decision Errors

The sixth step of the DQO process is to define the tolerable limits on decision errors. There are two
types of errors (sampling design error and measurement error) that when combined are referred to as
the total study error. Managing or controlling the total study error helps to control decision errors.

Sampling design errors occur when the design does not fully capture the complete extent of natural
variability that exists in the environment. In most cases and at most SWMU s, this type of error must
be minimized. The two types of sampling design errors consist of:

Type 1 - False negative: Not identifying contamination at a site and deciding that no further action is
required.

Type II - False positive: Continuing to investigate a site where no contamination exists.

The acceptable sampling design error that was adopted for work described in the SEAD-48 Work
Plan and the NRC License Termination Work Plan was a Type I error of 0.05 and a Type 1I error of
0.05.

D.1.5.7 Optimize the Sampling Design

The seventh step in the DQO process is to optimize the sampling and analysis plan for each site based
on achieving the objectives of the investigation and providing the most resource effective approach.
This is accomplished by reviewing the existing data and the outputs from the previous six steps.
Once the design alternatives are determined, the most resource effective design that satisfies all of the
DQOs can be selected. Information regarding the sampling design can be found in Section 3.0 of the
SEAD-48 Work Plan. In addition, some general sampling information can be found in Section 5.5 of
the ANL LTP (Appendix B).

D.1.6 SPECIAL TRAINING/CERTIFICATION

Information regarding special training requirements and/or certification can be found in Section 6.0 of
the SEAD-48 Work Plan and the NRC License Termination Work Plan.

D.1.7 DATA MANAGEMENT

All field sheets, log books, and other relevant field documents (e.g., health and safety meeting sign-in
sheets, personnel daily frisking forms, daily instrument check sheets) will be maintained by Parsons.
In addition, all field measurements and instrument check data will be entered into an electronic
database where it will also be maintained. At a minimum, 10% of the data entered into the database
will be verified through a QC process.

All analytical data (e.g., smear sampling results, soil sampling results) will be maintained in
electronic and hardcopy formats. In addition, analytical results will be added to the electronic
database when appropriate.

All personnel radiological monitoring data will be maintained by the Project Health Physicist and the
Project Health and Safety Officer.
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Data Archive

Parsons performs scheduled electronic data backups of project files and performs periodic archiving
of electronic media on a scheduled basis. Electronic project files are maintained on a no-fault server;
a no-fault server minimizes data loss during hard-drive failure by operating and distributing data
sequentially over four separate physical hard drives. Back-ups of project files on to magnetic tapes
on the no-fault server are performed on a weekly basis and updated daily, Monday through Thursday,
through a differential back-up. A differential back-up replaces backed-up files that are edited
between each daily update differential back-up.

Electronic tape back-ups are stored in a fire proof box either at Parsons or at an off-site storage

location. Weekly backups onto magnetic tape are retained for a minimum of three weeks prior to
overwriting; however, the last back-up each month is retained without being overwritten.

D.2 MEASUREMENT / DATA ACOUISITION

D.2.1 SAMPLING DESIGN

Refer to the following documents:
+ SEAD-48 Work Plan (Parsons; November 2002)
o Seneca Generic RI/FS Work Plan (Parsons; August 1995)

» SOP-01, Identification of Investigation Grids and Sampling Locations for Radiological Surveys
and Sampling Activities in Accordance with MARSSIM

o« MARSSIM (NRC; September 2000)
o ANL LTP (January 2002)

D.2.2 SAMPLING METHODS

The sampling methods that will be used during the data collection phase are addressed in the
following documents:

« SEAD-48 Work Plan (Parsons; November 2002)
» Seneca Generic RI/FS Work Plan (Parsons; August 1995)

o SOP-03, Photon (Gamma and X-ray) Survey Using Scintillators for Environmental Investigations
and Personnel Protection

« SOP-04, Collection, Handling, and Analysis of General Smear Samples for Environmental
Investigations

o SOP-05, Surveys Using the FIDLER Detector

« SOP-06, Alpha Surveys and Static Counts for Environmental Investigations and Personnel
Protection

« SOP-08, Gamma Spectroscopy Instrument Operation
¢ SOP-10, MicroR Dose Rate Instrument Operation
+ SOP-11, Floor Monitor Operation
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« SOP-13, Collection of Air Samples

o SOP-16, Beta Surveys and Static Counts for Environmental Investigations and Personnel
Protection

SOPs are located at the end of the QAPP as Attachment A.

D.2.3 SAMPLE HANDLING AND CUSTODY REQUIREMENTS

Sample handling and custody requirements are discussed in Section 5.0 of the “Field Sampling and
Analysis Plan” found in Appendix A of the Seneca Generic RI/FS Workplan (August 1995).

D.2.4 LABORATORY ANALYTICAL REQUIREMENTS

All analytical procedures and methods used by the radioanalytical laboratory will be performed as
documented in SOPs that will be provided upon work authorization. Any modifications of an SOP
must be documented and approved in writing by the Parsons Project Health Physicist.

In selecting appropriate methods to prepare and analyze samples from Seneca Army Depot at an off-
site laboratory, Parsons has taken into account the specific analytes of interest, the sample matrices,
and the minimum detectable concentrations needed for the project. Testing methods are expected to
meet or exceed the requirements listed in the Multi-Agency Radiological Laboratory Analytical
Protocols Manual (MARLAP) (NRC, 2001)

D.2.5 QUALITY ASSURANCE / QUALITY CONTROL DEFINITIONS

QA is a system designed to ensure and document data reliability and to integrate quality planning,
quality assessment, and quality improvement efforts. QA concerns the overall control of sample
analysis and the record-keeping system necessary to ensure documentation of all activities (including
trace ability, data completeness, and document security). QC defines the routine application of
procedures for obtaining prescribed standards of performance during data acquisition.

All equipment will operability and source checked prior to use. In addition, control charts based on
daily instrument checks will be maintained for the equipment to provide effective warnings of
equipment performance deterioration. Also, all data collected will be reviewed and verified routinely
by the Project Health Physicist and prior to the release of the data for use.

Duplicate soil or material samples should be taken on a routine basis (i.e., typically one every 10 soil
samples) and at least one of the duplicates should be a background sample. A similar process should
be applied to smear samples if a significant number are taken, except that the duplicates should be
blank/background samples. These quality control samples will not be identified to the laboratory
until the results of the analyses have been received. Since all materials have radioactive properties
the definition of the “blank” should be taken to mean the appropriate background sample.

Additional QA/QC procedures are documented in the Seneca Generic RI/FS Work Plan.
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D.2.6 FIELD INSTRUMENT TESTING, MAINTENANCE, AND CALIBRATION
REQUIREMENTS

All field instruments will be tested, maintained, and calibrated according to the manufacturers’
specifications and procedures outlined in the following documents:

« SEAD-48 Work Plan

« NRC License Termination Work Plan

o SOP-02, GM Pancake Probe Surveys and Static Counts for Beta and Photon Activity for
Environmental Investigations and Personnel Protection

»  SOP-03, Photon (Gamma and X-ray) Survey Using Scintillators for Environmental Investigations
and Personnel Protection

o SOP-04, Collection, Handling, and Analysis of General Smear Samples for Environmental
Investigations

e SOP-05, Surveys Using the FIDLER Detector

« SOP-06, Alpha Surveys and Static Counts for Environmental Investigations and Personnel
Protection

» SOP-07, Gamma Spectroscopy Instrument Calibration
o SOP-10, MicroR Dose Rate Instrument Operation
« SOP-11, Floor Monitor Operation

« SOP-16, Beta Surveys and Static Counts for Environmental Investigations and Personnel
Protection

SOPs are located at the end of the QAPP as Attachment A.
D.2.7 PREVENTATIVE MAINTENANCE

Procedures

Equipment, instruments, tools, gauges, and other items requiring preventive maintenance will be
serviced in accordance with the manufacturers’ specified recommendations and written procedures
developed by the operators.

Schedules

Manufacturers’ procedures identify the schedule for servicing critical items in order to minimize the
downtime of the measurement system. It will be the responsibility of the laboratory to adhere to the
instrument maintenance schedule and to promptly arrange any necessary service as required.
Servicing of the equipment, instruments, tools, gauges, etc., will be performed by qualified personnel.
Logs will be established to record maintenance and service procedures and schedules. All
maintenance records will be documented and traceable to the specific equipment, instruments, tools,
and gauges. The logbooks will clearly document the date, description of the problem, corrective
action taken, result, and who performed the work.
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Records produced for laboratory instruments will be reviewed, maintained, and filed by the operators
at the laboratories and by field personnel for equipment, instruments, tools, and gauges which are
used at the site. The project QA/QC manager will audit these records to verify complete adherence to
these procedures.

Spare Parts

A list of critical spare parts will be requested from manufacturers and identified by the operator.
These spare parts will be stored for availability and use in order to reduce downtime due to equipment
failure and repair.

D.3 ASSESSMENT / OVERSIGHT

All assessment and oversight issues are discussed in the “Field Sampling Analysis Plan” located in
Appendix A of the Seneca Generic RI/FS Work Plan.

D.4 DATA VALIDATION AND USABILITY

The quality of the data collection process will be assessed through reviews of all measurements
performed. The purpose of this section is to discuss the evaluation and assessment of QC
requirements necessary to document the quality of the collected data.

D.4.1 DATA REVIEW, VALIDATION, AND VERIFICATION REQUIREMENTS

D.4.1.1 Field Sampling Data

Field sampling data, including field logbooks and field data sheets, will be reviewed daily by the
Field Health Physicist. Electronic coding on field activity forms will be reviewed daily/weekly by the
QC Field Coordinator or Data and Sample Control Manager. Results of daily instrument checks will
be tracked to monitor instrument performance.

D.4.1.2 Field Laboratory Data

Field laboratory data will be reviewed by the analyst. The preliminary review of the data will consist
of reviewing the QA/QC data, including calibration data, to make sure QA/QC requirements have
been meet.

D.4.1.3 Off-Site Laboratory Data

Prior to completion of a data package (which includes the electronic data deliverable {EDD]) all data
must be thoroughly reviewed by the laboratory. The EDD and complete data package for each lot is
delivered to Parsons for review.

Laboratory Review

The laboratory analysts and Quality Assurance Coordinator (QAC) review the laboratory QC
analyses for each lot. Following QAC approval of the laboratory QC analyses, the analyst produces a
hard-copy data package and data management produces an electronic file compatible with the DMIS.
The lot data package contains all hard-copy data necessary to document the quality of the analyses
following an approved data package format and is stand-alone. The DMIS transfer file is subjected to
checking protocols.
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The checking protocol verifies that all information entered in the electronic file complies with
acceptable values for the method as determined at method validation. The purpose is to check for
values that exceed method parameters (i.e., calibration range) and to eliminate possible transcription
errors that may occur in data entry.

The QAC reviews all lots for completeness and DMIS acceptability. All lots exhibiting control
problems (as determined by laboratory QC analyses) or errors in DMIS are technically reviewed by
the QAC. The QAC review assures that the laboratory data for each lot is reported consistently with
the QAPP.

Parsons Review
Parsons will complete a separate review of the analytical results. This review process is performed in
three phases, contract compliance screening (CCS), hard-copy data verification, and electronic data

review

D.4.2 Validation and Verification Methods

Data validation and verification methods are discussed in Section 9.2 “Data Validation” of Appendix
C in the Seneca Generic RIVFS Work Plan.
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APPENDIX D- MISCELLANEOUS CALCULATIONS

Calculation D.1: Gross Activity DCGL

When conducting a survey with multiple radionuclides of concern and the relative amounts of
each that are present are known, it is appropriate to calculate a gross activity DCGL. A gross
activity DCGL is calculated using the following MARSSIM equation:

Gross DCGL = ! Equation D-1

fl + fz + f3 +...
DCGL, DCGL, DCGL,

where:
/1 = activity fraction for isotope 1
f>= activity fraction for isotope 2
/3= activity fraction for isotope 3
DCGL, = DCGL for isotope 1
DCGL;=DCGL for isotope 2
DCGL;=DCGL for isotope 3

The activity fractions for the material are based on the isotopic makeup. As an example consider
depleted uranium (DU), the three primary isotopes of depleted uranium are: 0.0006% for U-234,
0.2% for U-235, and 99.8% for U-238.

Calculation D.2: Minimum Detectable Amount (MDA)

Direct Measurements

Minimum Detectable Amounts (MDAs) for direct measurements for the alpha and beta
instrumentation except for the beta phoswich (Table 3-2) were obtained from Table 6-4 of
MARSSIM, which lists estimated detection efficiencies and sensitivities for U-238 for alpha and
beta instruments of different sizes. No MDA was listed in MARSSIM Table 6-4 for a beta
scintillator or a FIDLER detector; therefore, the calculations for the beta phoswich and FIDLER
MDAs were performed using the following equation from MARSSIM:

34+4.65VB
A

*

100

Static MDA = Equation D-2

where:
B = Background counts, in cpm.
E = Instrument detection efficiency
A = Active probe area, in cm’,

Scanning Measurements
MDAs for scanning measurements were calculated for each instrument (Table 3-4 in the SEAD-
48 Final Workplan) using the following equations from MARSSIM:

MDCR =d '\/bT X (60/ i) Equation D-3




Scan MDA = MDCR Equation D-4

probe area
Joe, Erobearea
100 cm

where:

MDCR = minimum detectable count rate (cpm)

d’ = index of sensitivity; as an example for a correct detection rate of 95% and a false
positive rate of 5%, d’ is equal to 3.28.

b; = background counts during observation interval i.

i = scanning observation interval, equal to 1 second for gamma scanning and 5 seconds
for alpha/beta scanning.

p = surveyor efficiency, equal to 0.5.

¢; = instrument-specific efficiency

€, = surface efficiency, equal to 0.54.

Calculation D.3: Instrument Flag Values

These instrument flag values are calculated for the Class II survey areas using the gross activity
DCGL and the expected detection efficiency for the instrument. In addition, average (or, for the
FIDLER, 95% upper threshold limit [UTL]) background measurements from the background data
set (representing the upper range of possible background) are used. Flag values were calculated
using the following equation:

Flag Value(cpm) = l:DCGL(dPV ZJ x M(enrz)x E[ﬁciency] + Background (cpm) Equation D-5
100 cm 100

For alpha-beta scanning, an overall efficiency of 0.15 was used for both the floor monitor and the

phoswich detectors. Scanning flag values were rounded to two significant figures.

Flag values corresponding to the DCGL were only calculated for the Class II survey areas. The
flag values to be used for the Class IlI survey areas represent the upper range of background, as
measurements significantly above background are not expected in the Class III survey areas. The
direct and scanning measurement flag values for the Class Il survey areas are equal to the
background 95% UTL values.

Calculation D.4: Minimum Number of Samples

Calculating the minimum number of samples required for contaminants present in background is
based on the procedure outlined in MARSSIM Section 5.5.2.2. It is important to determine the
minimum number of samples to ensure that the Wilcoxson Rank Sum (WRS) test that will be
performed on the data is statistically valid.

There are several steps to calculate the minimum number of samples. These steps are; 1)
calculate the relative shift (A/c), 2) determine the random measurement probability (P;), 3)
determine the decision error percentiles (Z,., and Z,.p), and 4) calculate the number of samples
for WRS test. Alternatively step 2 may be skipped and the number of samples found from Table
5.3 of MARSSIM once the relative shift and error percentiles are known. Each step is briefly
detailed on below, further explanation can be found in MARSSIM Section 5.5.2.2:



1) Calculate the relative shift (A/c)

The relative shift is calculated using the DCGL that has been determined, the Lower Bound of the
Gray Region (LBGR), and the standard deviation in the contaminant level. The LBGR value is
typically selected during the Data Quality Objective (DQO) process but can be initially estimated
as being half the DCGL, consult MARSSIM for further information regarding this topic. The
shift (A) is then found by subtracting LBGR from the DCGL (DCGL — LBGR).

The standard deviation (o) in the contaminant level may be found from initial characterization
efforts or can be reasonably estimated as 30% per MARSSIM guidance. The relative shift is the
simply found by taking the ratio of the relative shift to the standard deviation (A/c).

2) Determine the Random Measurement Probability (P,)

Once the relative shift has been calculated, this parameter is found from Table 5.1 of MARSSIM.
If the value of the relative shift does not appear in the table, the next lower value is chosen.

3) Determine the Decision Error Percentiles (Z. and Z,_p)

These parameters are standard statistical values and are representative of the selected error
decision levels (o and ). As with the LBGR, the decision error levels are typically chosen

during the DQO process. The decision error percentiles corresponding to the decision error levels
can be found in Table 5.2 of MARSSIM.

4) Calculate the Number of Samples for WRS Test

The number of samples, N, is found using the following equation:

2o +Z, ;)
N= —(3]7';—0—1:)—3— Equation E-6

The value of N found using this equation is an approximation based on P, and ¢ and as such,
there is some uncertainty. Further there will be some missing or unusable data from any survey.
Therefore, the number of samples should be increased by 20% to account for these problems.
The value of N is then the minimum number of samples that must be collected from each
reference/survey area pair to satisfy the WRS test. It is then recommended that the number of
samples to be collected from each area be half the value of N.

Alternatively, if the values from steps 1 and 3 are known the number of samples for each area can
be found in Table 5.3 of MARSSIM (value of N/2). The values in Table 5.3 of MARSSIM have
been calculated per the above procedure.

Following the above procedure it was determined for SEAD-48 that the minimum number of
samples needed to satisfy MARSSIM guidance and to have enough data to ensure that the
Wilcoxson Rank Sum (WRS) test that will be performed on the data is statistically valid is 32
samples. That includes 16 samples from the site survey unit and 16 samples from the background
survey unit. The surveys have been designed to more then satisfy the minimum number of
samples necessary.
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Numbering and Identification Data

Detector Configuration Number
Detector Model Designator-Detector S/N#-Source Type Designator-Expiration Date (YYMMDD
format)-Sequence Number or other unique identifier (e.g., FID-34556-V-011231-

Designator Key

Designator | Item Type
FID Fidler Detector
NAI2X2 27 X 2” Nal Detector
NAIIX1 1”7 X 17 Nal Detector
ANT Anthracene Solid Detector

State
P Point Source
S Surface Source
Vv Volume Source
Designator may be added by PHP as necessary using a
similar format without revision of this procedure.

ROI number

Atomic number (i.e.. use include preceding zero for 3 digits, e.g., for hydrogen 001) of the
radionuclides in order (for up to the first 3 radionuclides), a dash, then the expiration date
(YYMMDD format), a dash, a sequence number or other unique identifier. (e.g., 055092-011231-1
for a Cs and U ROI). When 1t is operationally helpful the unique identifier could be the last number
of the atomic weight of one of the radionuclides.
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3.0 REFERENCES

1. Multi-Agency Radiation Survey and Site Investigation Manual (MARSSIM), Final, December
1997.

2. URSA Universal Radiation Spectrum Analyzer Operations Manual, Quality Assurance Manual,
Radiation Safety Associates, Inc. 19 Pendleton Drive, PO Box 107 « Hebron, CT, 2001.

3. Knoll, Glenn F., 1989. Radiation Detection and Measurement, John Wiley & Sons, New York,
New York, 1989 (ISBN 0-471-81504-7).

4. QA-15.0, Quality Assurance Procedure, Nonconformance Control, Quality Assurance Manual,
Parsons Infrastructure and Technology Group, Inc., Richland, Washington, current version or
equivalent Project specific nonconformance procedure.

5. QA-19.2, Quality Assurance Procedure, Computer Software Verification and Validation. I,
Quality Assurance Manual, Parsons Infrastructure and Technology Group, Inc., Richland,
Washington, current version or equivalent Project specific nonconformance procedure.

6. SOP-R-MCA-02, Gamma Spectroscopy Instrument Operation, Parsons Infrastructure and
Technology Group, Inc., Richland, Washington current version.

7. Woolfolk, Steven and Ron McConn, 2001. Guidance for Spectrum Analysis Process, Parson
Infrastructure and Technology Group, Inc., Richland, Washington, current version.

4.0  DEFINITIONS

1. Geometry as used in this procedure refers to the relative configuration between:
e The radiation source and the detector (e.g., point source beneath detector centerline a 1
cm form the detector face) and the material,
e The distribution of the radioactive material in the radiation source.
e The type and amount of any materials between the source and the detector.
The materials associated with the radiation source and any associate container including
back-scatter surfaces.

2. Mutichannel Analyzer (MCA) is an instrument with the capability of collection of radiation
flux data as a function of radiation energy when attached to a suitable detector. These
instruments typically have associate hardware/software for the identification of radionuclides in
addition to the assessment of detected flux.

Photomultipler (PM) tube receives light pulses from a detector and produces a current pulse

proportional to the energy of the photons received by the tube and this pulse this can then be

sorted and counted by equipment such as an MCA. The solid state equivalent is the photodiode.

4. Region of interest (ROI) is a set of spectral data peak typically associated with a radionuclide.
This set of peaks is used when quantifying activity.

5. Resolution is a measure of the ability of the detector, photomultipler tube, and MCA system to
include a discrete energy count in the appropriate MCA channel. In other words how uncertain
(i.e., wide) the energy peak is. The resolution is the full width at half maximum of the full
energy peak (FWHM) divided by the height of the energy peak (see Knoll, 1989).

(OS]
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5.0 GENERAL REQUIREMENTS AND LIMITATIONS

5.01  The calibration source(s) used in this procedure must be National Institute of Standards and
Technology (NIST) traceable standards whose calibration are current and have not been
impacted by use.

5.02 The MCA and detector must have the current off-site calibrations mandated in the
applicable Parsons procedures and/or the applicable project documents (e.g., Work Plan).

5.03 The URSA software must have current Verification and Validation documentation
consistent with QA-19.2 or equivalent project authorized document.

5.04  Only qualified and trained personnel are allowed to operate the equipment for purpose of
generation of qualified data. Note, personnel who are being trained in the operation of this
equipment may generate qualified data if directly supervised by a qualified individual who
co-signs the datasheets.

5.05 The instrument shall be fully functional (i.e., no indications by the software or based on
expected performance from training that the system is not functioning) prior to its use, or
special authorization is required by the Project Health Physicist.

5.06 CAUTION: Do not contact the active surface of the sources with your skin. This can
result in unnecessary radiation exposure. These contact doses are typically
significantly higher than generally expected by personnel. In addition, the chemical
on the skin surface may damage the source invalidating its calibration and possibly
causing the release of radioactive contamination.

5.07 The detector type, settings, serial number, cord length and the geometry listed in the
URSA calibration files must be conformed to otherwise the calibration is NOT valid. The
detector, cable, and URSA system are calibrated as a unit and may not be interchanged
without recalibration.

5.08 Modeling used to establish efficiencies for various survey approaches associated with the
calibration activities for the system addressed in this procedure must be fully documented
in Parsons calculation (i.e., consistent with a Parsons approved Quality Assurance plan
acceptable to the project) or equivalent project documentation. At a minimum two
professional Health Physics must be involved in the preparation and/or review of the entire
calculation.

5.09 Software used in modeling to establish efficiencies for various survey approaches
associated with these calibrations must have current Verification and Validation
documentation consistent with QA-19.2 or equivalent project authorized document.

5.010 Modeling and calculation used to establish efficiencies or energy spectra for various
survey approaches shall have clearly established uncertainties based on sound
mathematical and scientific principle and reflect consideration of statistical uncertainties,
measurement uncertainties, calibration/standard uncertainties, variability due to
environmental conditions, equipment bias, and propagation of errors. The consideration
of uncertainty does need to address human error and equipment failure probability, which
should be minimized by procedural control, training, and testing.
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5.011 URSA is designed primarily for relatively low-level measurements, and pulse pileup
starts becoming noticeable at rates of around 500,000 cpm. At rates higher than this,
pileup causes the spectrum to appear to shift to the right and the low-energy response
appears to diminish. If a higher activity source is used for instrument setup, it is
recommended that the source be kept far enough from the detector to keep the count rate
below 500,000 cpm.

6.0 RESPONSIBILITIES

6.01  Project Health Physicist (PHP) is responsible for:

(a) Ensuring that the instruments are properly maintained and calibrated at required
intervals.

(b) Training the Radiological Control Technicians (RCTs) in the proper use of this
instrument and providing technical supervision for the implementation of this
procedure.

(c) Providing independent review of the instrument field test. operational checks, and
calibration data to ensure that the data is consistent and credible, and following up on
data anomalies on a regular basis (i.e., typically weekly) or arranging for review of
the data by a professional health physicist.

(d) Verifying calibration data at the time of collection or at least prior to use of the
equipment for data collection.

(e) Designating the appropriate detectors, sources, and geometry for calibration to
support the completion of the project mission.

6.02 Radiological Control Technicians (RCT) are responsible for:

(a) Operating this instrument in accordance with this procedure and the applicable
training and documentation.

(b) Reporting any unsafe or unusual conditions to the Field Supervisor and/or Safety
Officer.

(c) Documenting data collected using the instrument in accordance with appropriate
regulations and procedures.

(d) Reporting instrument malfunctions or out-of-specification conditions to the Project
Health Physicist and/or Field Supervisor.

The PHP and professional health physicists who have meet the training and qualification
requirements established for this procedure may complete tasks designated for the RCT.

6.03  Professional Health Physicist (HP) (not the Project Health Physicist)

(a) Provide independent technical review of collect data and associated activities.

6.04  Project Manager (PM) (or designee, such as the field supervisor)
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(a) Provides required materials and trained/qualified personnel for implementation of the
task.

(b) Provides operational review of the project specific activities for these data collection
activities.

70  PROCEDURES

Note: This procedure is for setup and calibration of the URSA MCA as a spectrometer with the
various detectors, configurations, and geometries necessary to meet the project’s mission.

Note: If at anytime during this procedure there are conditions that may impact the results note this
information in the comment section of the applicable datasheet.

Note: The URSA Detector Setup & Calibration Datasheet (Exhibit 6) may be used in place of the
URSA Detector Setup Datasheet(s) (Exhibit 1), URSA Detector Energy Calibration Datasheet(s)
(Exhibit 2), URSA ROI Datasheet(s) (Exhibit 4). and URSA Efficiency Calibration Datasheet(s)
(Exhibit 5) throughout this procedure. If the URSA Detector Setup & Calibration Datasheet
(Exhibit 6) is used then the PHP authorization for use and associated signature must be delayed
until the end of the task. The PHP authorization for use and associated signature authorizing use of
the data is not required when several sections of this procedure are being done as one activity;
although these signatures must be obtained at the end of this activity and prior to any data collection
per the Gamma Spectroscopy Instrument Operation procedure, SOP-R-MCA-2. If the URSA
Detector Setup & Calibration Datasheet (Exhibit 6) is used and sections are not applicable, these
sections must be clearly lined through, initialed, and dated by an individual completing the
datasheet.

Note: Throughout this procedure items representing specific wording on the URSA software
computer screen are shown in italics.

Caution: A significant variation in temperature (£3° C) during the
Measurement will invalidate the measurement. If there is a difference in
temperature greater than £1.5° C verify fine tuning after measurement.

7.01 Initial Setup Or Detector Addition

The operation of the URSA uses a Windows™ based interactive computer screens, the steps below
provide general direction on operation and are supplemented by the onscreen information and the
URSA manual.

Note: When using a 60 Hertz A.C. source the power source or having the detector cable near
power for the URSA may generate low level peaks every 60 keV which may impact data quality.
Thus the data should be reviewed for this impact and this impact should part of the system
background. Ideally the 60 Hertz interference should be eliminated if practicable.
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Note: The PHP must provide routine technical oversight/supervision of this task.

1 PHP Review, as appropriate, the project/task documents (e.g., work plan). site data,
Guidance for Spectrum Analysis Process, URSA manual, applicable procedures,
available detectors, Current URSA Detector Configuration Log, Current URSA
ROI Log. instrument documentation for previous jobs, the URSA calibration data,
and/or other documents to determine appropriate and the URSA configuration to
be used and the expiration date for the configuration. The information needed
includes:

e Type, range of activity, and energy of projected radiation.

e The required data and the associated data quality objectives.

e Available detectors for use in collection of spectral data for the type, energy
and activity of radiation projected to be present.

e Physical configuration of source and projected detect to source geometries.

. Caé)ability to comCFlete any required modeling necessary to support calibration
and its required adequacy.

e Availability of calibration sources.

e Applicable calibration sources.

e Setup and calibration expiration dates, as appropriate.

If the activity addresses recalibration or resetup of the existing detector
configuration(s) proceed to Step 6.

2 PHP  Establish the configurations to support the planned activities, and add these
configurations, as needed, to the Current URSA Detector Configuration Log and
Current URSA ROI Log. This maybe done at any convenient time for the PHP
and the changes maybe accumulated to minimize the impact on the document
control system.

PHP  Arrange for procurement of any required sources or equipment including items
such as sample holders, special equipment handles, power supply sources, and
support brackets. This includes verification that traceable calibration
documentation for sources and equipment (as applicable) are in the record system
or being transmitted to the records system. Further, that the instrument manuals
are included in or being transmitted to the appropriate quality records system.

4. PHP  Arrange for the completion of any required models necessary to complete this

activity and update the Guidance for Spectrum Analysis Process, as needed.

5. PHP  Ensure the validation of the URSA software has been completed and arrange for
the installation and verification of the URSA software on the computers to be used
for data collection and analysis, during this task (see QA-19.2).

6. PHP Initiate an URSA Detector Setup Datasheet(s) (Exhibit 1), URSA Detector Energy
Calibration Datasheet(s) (Exhibit 2), URSA ROI Datasheet(s) (Exhibit 4), URSA
Efficiency Calibration Datasheet(s) (Exhibit 5), and/or URSA Detector Setup &
Calibration Datasheet(s) (Exhibit 6), as needed, then complete the first section of
each.

7. PHP  Provide the equipment, sources, and datasheets to the RCT assigned to complete
the setup and calibration.

8. RCT Obtain the required equipment, sources, and datasheets per direction of the PHP
and PM consistent with the datasheets.

9. RCT Make sure URSA is attached to the computer on COM1 or COM 2 and the
detector is also connected using the appropriate type and length cable.

I
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For the detector configurations specified by the PHP.

Note: If the only difference between detector systems is the geometry, then the
Hardware Setup (Section 7.02) can be applied to all these similar system
configurations.

7.02 Hardware Setup

The operation of the URSA uses a Windows ™ based interactive computer screens, the steps below
provide general direction on operation and are supplemented by the onscreen information and the
URSA manual.

Note: When using a 60 Hertz A.C. source the power source or having the detector cable near
power for the URSA may generate low level peaks every 60 keV which may impact data quality.
Thus the data should be reviewed for this impact and this impact should part of the system
background. Ideally the 60 Hertz interference should be eliminated if practicable.

Note: The PHP must provide routine technical oversight/supervision of this task.

1 RCT  Initiate Hardware setup specified in the URSA Detector Setup Datasheet (Exhibit
1) or URSA Detector Setup & Calibration Datasheet (Exhibit 6) and if restarting
the process rather than continuing from Section 7.01, repeat steps 7 to 9 of Section
7.01.

Note: If several detector systems are being addressed and the only difference
between detectors is the geometry, then the Hardware Setup (Section 7.02) can be
applied to all these similar system configurations and should be record on all
applicable datasheets.
2 RCT  Enter the datasheet number and then select the detector for which you are
continuing setup.
RCT  Enable the High Voltage, unless other instructions were supplied by the PHP, and
document this in Section 2 of URSA Detector Setup Datasheet (Exhibit 1)

OS]

If at anytime during the use of the URSA the voltage fall below 9.5 volts (i.e., the
battery needs to be replaced immediately) shut down URSA & computer, then sign
and date the datasheet and store datasheet in accordance with applicable
procedures and Project Management direction.

4. RCT Terminate all other activities on the computer.
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17.

18.

19.

20.

21.

24.
25.

26.

27.

28.

29.

RCT

RCT

RCT

RCT

RCT

RCT
RCT

RCT

RCT

RCT

RCT

Prerequiste: This portion of the procedure assumes that the detector is attached to
the URSA, the URSA is switched on, the URSA MCA software has been
successfully started, and a designated source (e.g., *'Cs of approximately 1 pCi) is
on the detector. (For the '*’Cs source this assumes that the detector to be used is
capable of seeing both the 32 and 662 keV peaks.) It is not necessary that an Auto
HV plateau has been performed.

Warning: Do not increase the HV (i.e., high voltage) beyond the maximum
value for the detector.

Check Allow Edit box (see Step 5) is checked.

Note: Hardware settings cannot be adjusted until the A/low Edit box is checked.
Set the Fine Gain set to zero (the middle value) before adjusting the hardware
settings.

Click on the H'ware (for hardware settings) on the URSA button panel (see Step
5). This will open the hardware settings panel along the bottom of the spectrum
display.

Ensure that the HV is set to a reasonable value and set the gain should be at x2.7
(the lowest setting) and the threshold should be at —20 mV.

Click the Start Acquisition button to begin counting the source. Allow the source
to count long enough to see the relative locations of the designated peaks (e.g., the
1¥Cs peaks). NOTE: If excessive noise is clearly visible in the lowest portion of
the spectrum, adjust the threshold farther from zero, clear the spectrum, then
restart acquisition. Repeat this process as needed.

If no peaks are visible, increase the HV and go back to step 23.

If the designated peaks (e.g., both B¢ peaks) are not visible:

a) If there are very few counts to the right of the visible peak but many to the left

(e.g.. only the 662 keV peak is visible) and it is towards the right of the
spectrum display. increase the HV and go back to step 23.

b) If there are many counts to the right of the visible peak (e.g., only the 32 keV
peak is visible and the 662 keV peak is out of view to the right), decrease the
HV and go back to step 23.

c) If there are very few counts to the right of the visible peak but many to the left
(e.g.. only the 662 keV peak is visible) but the peak is in close to the desired
fzoqcation on the spectrum. adjust the threshold closer to zero and go back to step

J.

If the designated peaks (e.g., both 1*’Cs peaks) are visible, but are farther apart

than wanted, decrease the HV and go back to step 23.

If the designated peaks (e.g., both *’Cs peaks) are visible, but are closer together

than wanted, increase the HV and go back to step 23.

If the HV is at the highest HV recommended by the detector manufacturer (or if it

is higher than you are comfortable with), leave the HV where it is, increase the

gain and go back to step 23.

When the designated peaks are in their optimal locations, uncheck the Allow Edit

box.
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30. RCT Record the HV, Gain, Threshold, and Fine Tuning setting on the URSA Detector
Setup Datasheet (Exhibit 1).

31. RCT  Click the Full button from the button panel to close the Hardware Settings panel
and restore the spectrum to the largest possible viewable area.

Note: Once all the hardware settings are finalized, an energy calibration can be
performed.

32. RCT  Records Setup Expiration Date based on the datasheet based on direction provided
by the PHP, then signs and dates the URSA Detector Setup Datasheet (Exhibit 1).

33. RCT Provide a copy of the URSA Detector Setup Datasheet (Exhibit 1) to the PHP and
request that the PHP sign the original.

34 PHP  Review the Setup results and arranges for corrective actions as necessary or signs
URSA Detector Setup Datasheet (Exhibit 1) authorizing the Setup for use.

35. PHP  Arrange to update the Current URSA Detector Configuration Log (see Exhibit 3)
in the SOP manual.

Note: This update may be delayed as needed to minimize the costs and impact on
the records and document control system.
36. HP Implements the data verification process addressed in Section 7.06.

Note: Analyses based on this detector configuration should not be released to the
customer as finalized data until the data verification process has been completed.

7.03 Energy Calibration

The operation of the URSA uses a Windows™ based interactive computer screen; the steps below
provide general direction on operation and are supplemented by the onscreen information and the
URSA manual.

Note: When using a 60 Hertz A.C. source the power source or having the detector cable near
power for the URSA may generate low level peaks every 60 keV which may impact data quality.
Thus the data should be reviewed for this impact and this impact should part of the system
background. Ideally the 60 Hertz interference should be eliminated if practicable.

Note: The PHP must provide routine technical oversight/supervision of this task.

Prerequiste: This section can only be completed once Sections 7.01 and 7.02 (excluding steps 35
to 36) has been completed for the URSA detector set.

Note: The expiration of this calibration can not exceed the expiration of the Setup configuration
being used.

Note: The PHP must provide routine technical oversight/supervision of this task.
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necessary or signs URSA Detector Energy Calibration Datasheet(s) (Exhibit 2)
authorizing the Setup for use.
26. HP  Implements the data verification process addressed in Section 7.06.

Note: Analyses based on this detector configuration should not be released to the
customer as finalized data until the data verification process (Section 7.06) has
been completed.

7.04 Establishing ROIs

Prerequiste: Energy Calibration for the detector configuration (see Section 7.03 excluding Step
26) must be completed before this section can be completed.

Note: The operation of the URSA is based on Windows based interactive computer screen; the
steps below provide general direction on operation and are supplemented by the onscreen
information and the URSA manual.

Note: When using a 60 Hertz A.C. source the power source may generate low level peaks every 60
Hertzs which may impact data quality, particularly for low activity data. Thus the resulting data
should be reviewed for this impact and the impact should be part of the background data..

Note: The PHP must provide routine technical oversight/supervision of this task.

1. RCT If Sections 7.02 or 7.03 has just be complete and the system is already setup go to
Step 12, otherwise obtain the required equipment, sources, and datasheets per
direction of the PHP.

2. RCT Complete the balance of the initial section of the URSA ROI Setup Datasheet(s)

(Exhibit 4) and enter the datasheet number.

RCT  Set up system at a location convenient for analysis, that minimizes background

impacts.

4,  RCT Start the computer.

S. RCT Select a detector/geometry. If the designated detector/geometry is not available or
the Setup has expired, consult PHP to arrange for the addition of the system
configuration per sections 7.01, 7.02, and 7.03 or, if qualified, implement this
procedure to add detector.

6. RCT Enable High Voltage and verify that the High Voltage, Gain, and Threshold are
consistent with the data in the URSA ROI Setup Datasheet(s) (Exhibit 4)or the
Current URSA Detector Configuration Log, If inconsistent contact the PHP for
direction and note this in the comment section of the datasheet.

7. RCT If at anytime during the use of the URSA the voltage fall below 9.5 volts (i.e., the
battery need to be replaced immediately) shut down URSA & computer, then sign
and date the datasheet and store datasheet in accordance with applicable
procedures and Project Management direction, then terminate this activity.

8.  RCT Record the data in Section 2 including the High Voltage, Gain, Fine Gain, and
Threshold on the URSA ROI Setup Datasheet(s) (Exhibit 4).

|8
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25. RCT

26. RCT

27. RCT

28. RCT

29. RCT

To create an ROI by dragging on the spectrum display continue this step
(otherwise go to the next step), as needed, based on Section 1 of the URSA ROI
Setup Datasheet (Exhibit 4),:

a)

b)
c)

Use the left and right arrow buttons to either select an existing ROI to edit (it
will be dis%layed on the spectrum in fuchsia) or select a “blank™ ROI (input
fields will be blank and no fuchsia will be present on the spectrum display).

Click on the Ser RO/ radio button.

Use the cursor to locate the edge of the desired region. Click and drag the
fuchsia box to encompasses the desired region

To create an ROI by double clicking each edge continue this step (otherwise go to
the next step), as needed, based on Section 1 of the URSA ROI Setup Datasheet
(Exhibit 4),:

a)

b)

¢)

d)

€)

Use the left and right arrow buttons to either select an existing ROI to edit (it
will be displayed on the spectrum in fuchsia) or select a “blank” ROI (input
fields will be blank and no fuchsia will be present on the spectrum display).

To set the left edge, click on the Double Click to set Starting Energy (keV)
radio button. To set the right edge, click on the “Double Click to set Ending
Energy (keV)” radio button.

Position the cursor at the suitable location on the spectrum display and double
click.

The energy and associated channel will be displayed in the appropriate boxes
on the ROI Panel.

When both edges have been entered, the ROI will be displayed on the
spectrum in fuchsia.

To create an ROI by manually entering values continue this step (otherwise go to
the next step), as needed, based on Section 1 of the URSA ROI Setup Datasheet
(Exhibit 4),:

a)

b)
c)

Use the left and right arrow buttons to either select an existing ROI to edit (it
will be dis%layed on the spectrum in fuchsia) or select a “blank™ ROI (input
fields will be blank and no fuchsia will be present on the spectrum display).

To set the left edge, click on the “Starting Energy (keV)” input box.

To set the right edge, click on the “Ending Energy (keV)” input box.Enter the
starting or ending energy for the ROI.

ROIs can be edited, as needed, based on Section 1 of the URSA ROI Setup
Datasheet (Exhibit 4), by using the relevant arrow and double arrow keys. Arrows
move the edge of the ROI by one channel, double arrows move the ROI by ten
channels.

Type a name for the ROI in the “ROI Name” box (see Exhibit 3). While it is not
strictly required that each ROI be given a name, it is strongly recommended.
Individual ROI names can be up to 24 characters long.

Creating or Editing an ROI Set (General Actions)

30. RCT
31 RCT
32 RCT

Record the expiration date of the ROI and then sign and date the datasheet.
Repeat steps 1 to 30 as necessary to generate all the ROIs required.
Implement Section 7.07 just prior to terminating the procedure for the shift or day.
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33. PHP  Review the ROI results and arranges for corrective actions as necessary or signs
URSA ROI Setup Datasheet (Exhibit 4) authorizing the Setup for use.

34. PHP  Arrange to update the Current URSA Detector Configuration Log (see Exhibit 3)
in the SOP manual.

Note: This update may be delayed as needed to minimize the costs and impact on
the records and document control system.
35. HP Implements the data verification process addressed in Section 7.06.

Note: Analyses based on this detector configuration should not be released to the
customer as finalized data until the data verification process has been completed.

7.05 Quantification Calibration

Prerequiste: The Energy Calibration (see Section 7.03 except for Step 26) and appropriate ROls
loaded (see Section 7.04 Steps 34 and 35) before this section can be initiated.

The operation of the URSA uses a Windows'™ based interactive computer screen; the steps below
provide general direction on operation and are supplemented by the onscreen information and the
URSA manual.

Note: When using a 60 Hertz A.C. source the power source or having the detector cable near
power for the URSA may generate low level peaks every 60 keV which may impact data quality.
Thus the data should be reviewed for this impact and this impact should part of the system
background. Ideally the 60 Hertz interference should be eliminated if practicable.

Note: The PHP must provide routine technical oversight/supervision of this task.

1. RCT If Section 7.02, 7.03, or 7.04 has just be complete and the system is already setup
go to Step 12, otherwise obtain the required equipment, sources, and datasheets per
direction of the PHP.

RCT  Complete the balance of the initial section of the URSA Efficiency Calibration
Datasheet(s) (Exhibit 5) and enter the datasheet number.

RCT  Setup system at a location convenient for analysis, that minimizes background
impacts.

4. RCT  Start the computer.

5. RCT  Select a detector/geometry. If the designated detector/geometry is not available or
the Setup or Calibration has expired, consult PHP to arrange for the addition of
detector or recalibration per Sections 7.01, 7.02, 7.03, or 7.04; URSA Setup or, if
qualified. implement this procedure to add detector.

6. RCT Enable High Voltage and verify that the High Voltage, Gain, and Threshold are
consistent with the data in the URSA Efficiency Calibration Datasheet(s) (Exhibit
5)or the Current URSA Detector Configuration Log, If inconsistent contact the
PHP for direction and note this in the comment section of the datasheet.

7. RCT If at anytime during the use of the URSA the voltage fall below 9.5 volts (i.e., the
battery need to be replaced immediately) shut down URSA & computer, then sign

[\

[OS]
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10.

11.

12.

14.

15.

16.

17.
18.

19.

20.

21.
22.

23.

RCT

RCT

RCT

RCT

RCT

RCT

RCT

RCT

RCT

RCT
RCT

RCT

RCT

RCT
RCT

RCT

and date the datasheet and store datasheet in accordance with applicable
procedures and Project Management direction, and then terminate this procedure.
Record the data in Section 2 including the High Voltage, Gain, Fine Gain, and
Threshold on the URSA ROI Setup Datasheet(s) (Exhibit 4).

Check the Time block then enter the background count time and the smoothing
factor (see Section 7.02, Step 5) specified by the PHP.

Ensure the source are secure away from the detector then click the Start button to
begin data acquisition.

Once acquisition is complete, then click on the File button and save the file as a
background spectrum. File naming is typically the Datasheet Number followed by
a unique number then LB for location backgrounds.

Complete the portions of Section 1 and 2 requiring additional information, consult
the PHP as needed for information.

Check the Time or Total Counts line (as appropriate) and enter the value specified
on the datasheet

Click the File and then the Load Spectrum as Background buttons and select the
current background file.

Note: If none available acquire a background spectra prior to proceeding, if
practicable.

Position the designated source in the detector configuration and then click the Start
button to begin data acquisition

Click on “Eff” on the URSA button panel. This will open the efficiency calibration
panel along the bottom of the spectrum display.

To calibrate, click on the “Allow Edit” box.

Select a specific ROI [see URSA ROI Setup Datasheet(s) (Exhibit 4)] using the
“ROI #” arrows.

If the ROI is one contained in the calibration source:

a) Select the nuclide for the ROI from the “Associated Nuclide™ drop-down list.
b) Select the peak energy for the ROI from the “Associated Peak” drop-down list.
c) Enter the activity of the source being used in the “Activity” box

d) Select the appropriate units from the “Units™ drop-down list.

NOTE: The units must be the same for all isotope activities entered for the
calibration!

[f the ROl is not contained in the calibration source :

a) Check the “Assign ROI as Unknown” box.

b) Select the nuclide for the ROI from the “Associated Nuclide” drop-down list.
c) Select the peak energy for the ROI from the “Associated Peak™ drop-down list.
Click on the “ROI Eff. Cal!” button.

Click on the “Report™ button to view, save, or print (if printer is available print and
attach to datasheet, if not save the report) the efficiency calibration report. This
report is available any time following the efficiency calibration, until replaced by a

new efficiency calibration.
Record the expiration date of the ROI and then sign and date the datasheet.
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Note: Expiration date can’t be after the expiration date of applicable ROI.

24. RCT  Check the ROI efficiency calibrations completed, address uncompleted items in
comment section.

25. RCT Repeat steps | to 24 as necessary to generate efficiency calibrations for the
designated ROlIs.

26. RCT Implement Section 7.07 just prior to terminating the procedure for the shift or day.

27. RCT Provides copy of datasheets to PHP and requests that the PHP sign the original
datasheets. ,

27. PHP  Review the ROI results and arranges for corrective actions as necessary or signs
URSA ROI Setup Datasheet (Exhibit 4) authorizing the Setup for use.

28. PHP  Arrange to update the Current URSA Detector Configuration Log (see Exhibit 3)
in the SOP manual.

Note: This update may be delayed as needed to minimize the costs and impact on
the records and document control system.
29. HP Implements the data verification process addressed in Section 7.06.

Note: Analyses based on this detector configuration should not be released to the
customer as finalized data until the data verification process has been completed.

7.06 Data Verification

Note: This is the initial step in the verification and validation of the data generated by the URSA
for various samples and locations. The analysis process (e.g., Guidance for Spectrum Analysis
Process, Section 8.1) will address the balance of the data verification and validation process.

1. HP On the routine basis established in the work plan or if no basis is specified at least
every 20 working days, obtain the datasheets (i.e., Exhibits 1, 2. 4.5. and/or 6)
generated by this procedure. The datasheets can normally be identified by
reviewing the activity logbook(s).

2. HP Review the datasheets to ensure all information is complete. If not, resolve the
incomplete data in a manner consistent with applicable quality assurance
procedures.

HP Review the data for the following technical considerations:

(U8

Are the data technical consistent,

Were appropriate and current calibration sources used,

Is there appropriate documentation for all calibrations sources in the records,

Were appropriate peaks selected for radionuclide/isotope identification and

quantification of activity,

e Are the background values credible and are the background data consistent
with the statistical variability expected,

e Are the expected progeny present and in the appropriate ratios,

e Are the expected background radionuclides present,

e Are there any radionuclides identified or present in concentrations that are not
credible or at least require followup,

e Have appropriate backgrounds data set been obtained,
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Is there consistency between these values and the other survey data,
Are the radionuclides present in credible relative ratios,

Is additional count time required to resolve spectra appropriately,

Are there unidentified peaks that require resolution,

Are there potential mis-identified peaks (e.g, impact of interferences).
Does the equipment appear to be functioning properly,

Were any technical concerns/inconsistencies appropriately followed up on and
resolved,

e Has the appropriate quality control/verification samples been taken,

e Are there any other outstanding technical, operational, or quality issues
associated with the data.

4. HP If there are problems or potential problems associated the data, the HP initiates the
Guidance for Spectrum Analysis Process, Section 8.2 (Woolfolk, 2000), other
SOPs. as appropriate, and/or the Nonconformance Report Process to resolve the
concerns and ensure data integrity.

5. HP If the data does not have any outstanding problems, the HP signs the datasheet as
verified and stores the documentation in accordance with applicable procedures
and Project Management direction and terminates this procedure.

6. HP Documents the nonconformance report (NCR) number(s) [i.e., notes in the Data
Verified line indicating that the data is verified with closure of NCR #(s)]
associated with this verification and signs and dates the data sheets as verified (i.e..
verified pending resolution of outstanding NCRs) and stores the documentation in
accordance with applicable procedures and Project Management direction, then
complete Section 7.07 and terminate this procedure

7.07 Calibration Record Submission

1. RCT Review the datasheet package collected during this activity and identify any
reports. plateau graphics, or spectrum graphics that were not printed and associated
file names.

RCT  Start computer and initiate URSA software (if the URSA is not still attached to
computer it will be necessary to use the off-line version of the software).

3. RCT If additional printouts are required, click on File and select Load Spectrum to Live

and load the file: otherwise go to step 6.
4. RCT  Click on Print Spectrum and add printout to appropriate datasheet(s).

(]

5. RCT Click on Report (e.g., see Exhibit 7) and select Print and add printout to
appropriate datasheet.

6. RCT Repeat steps 3 and 5 until all printouts available are obtained.

7. RCT Transfer copies of all data files to backup files (preferably duplicate).

8. RCT  Attach spectra and other printouts to the back of the datasheet(s).

9.  RCT  Store the documentation and files in accordance with applicable procedures and

Project Management direction, and terminate this activity.
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8.0 RECORDS

The following records:

URSA Detector Setup Datasheet(s) (Exhibit 1),

URSA Detector Energy Calibration Datasheet(s) (Exhibit 2),
URSA ROI Datasheet(s) (Exhibit 4),

URSA Efficiency Calibration Datasheet(s) (Exhibit 5),
URSA Detector Setup & Calibration Datasheet(s) (Exhibit 6),
attachments to the datasheets (e.g., spectra, Exhibit 7), and
any applicable associated NCRs

are the quality records generated by this procedure.

Exhibit 3 is an informational listing maintained in the instrumentation data section at the back of the
SOP manual. These are not quality records and are there only for convenience. These listings (i.e..
Exhibit 3) in the SOP manual are only there to assist the user in locating the required information in

the computer.
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Exhibit 1
PARSONS URSA DETECTOR SETUP DATASHEET SOP-R-MCA-1-1
Revision 0
Section 1
Project: No. L
Initiated by (print): Date: l
Detector Type Detector SN
Detector
Description /77 )
URSA SN Computer SN Smoothing
Factor
Location Detector cable
length (inches)
S/N # Radionuclide(s) Peaks Describe
Setup Geometry
Source(s) Tem
P Thermo. #.
O
ProjectedOperating Voltage (volts) L LMaximum Voltage (volts) J_
Section 2
Confirm & Record URSA Detector High Voltage Yes No
Designation (see data above) Enabled
Check Source(s) (dpm) (dpm)
(S/N & Activity) (dpm) (dpm)

Power (volts)

L Power Source | DC

HardWare Settings

L 1

Battery
Replaged?_

I

High Voltage (volts)

Gain

Threshold

Check/Tuning Source Results End-of-Shift-Tuning (Optional)

Fine Tunin

Count time (sec)

Peak’s Energy (kev)

Comments:

Completed by

[

B s U AN AU [N N N B

. Date
(signature)
Authorized For Use
PHP (Print) PHP Signature Date:
Data Verified
HP (Print) HP Signature Date:
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Exhibit 2
PARSONS URSA Detector Energy Calibration Datasheet SOP-R-MCA-1-2
Revision 0
Section 1
Project: No. l
Initiated by (print): Date: I
Detector Type Detector Model
Detector SN Manufacturer
Detector
Description C// )
URSA SN Computer SN TSmoothing Factor
Location Expiration Date Detector to URSA
for Calibration Cable Length (inches)
Background | Calibration

Related URSA Detector
Setup Datasheet Number

SOP-R-MCA-1-1-

Count Time (min.)

S/N #

Radionuclide(s)

Energy Peak To Be Used (KeV)

Calibration

Source(s)

Section 2

Comments:

Confirm & Record URSA Detector High Voltage
Designation (see data above) (volts)
Threshold Gain i | Fine Gain
Batter
Power (volts) Power Source | DC AC Re);v)la Yes No
Calibration Data
Energy Energy Energy
Source (S/N#) Peak Channel Source Peak Channel Source Peak (kgéV) Channel
(keV) (keV)
Calibration
I EP—— _______J —EXpires | e

Coxppleted by Date
(signature)
Authorized For Use
PHP (Print) PHP Signature Date:
Data Verified
HP (Print) HP Signature Date:
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Exhibit 3
Table of Detector Configurations
PARSONS Current URSA Detector Configuration Log SOP-R-MCA-2-2
Revision 0
URSA S/N: | Sheet: [ of |
Detector Geometry Configuration
No. Description (i.e., Detector and Geometry Description. Expiration Date

Note: The Detector Configuration Number is:
e Detector Model Designator-Detector S/N#-Source Type Designator-Expiration Date (Y YMMDD format)-
Sequence Number or other unique identifier (e.g., FID-34556-V-011231-1). Where:

Designator Key
Designator ltem Type
FID Fidler Detector
NAI2X2 2 X 2 Nal Detector
NAIIX1 1 X 1 Nal Detector
ANT Anthracene Solid State Detector
P Point Source
S Surface Source
Vv Volume Source
Designator may be added by PHP as necessary using a similar format
without revision of this procedure.

Table of ROIs
PARSONS Current URSA ROI Log SOP-R-MCA-2-3
Revision 0
URSA S/N: | Sheet: | of |
ROI Description

No. Description (i.e., Radionuclides and energy range in KEV) Fine Tuning Expiration
Source Date
Number

Note: The ROI number is:

e  Atomic number (i.e., include preceding zeros for 3 digits, e.g., for hydrogen 001) of the
radionuclides in order (for up to the first 3 radionuclides), a dash, then the expiration date
(YYMMDD format), a dash, a sequence number or other unique identifier. (e.g., 055092-
011231-1 for a Cs and U ROI). When it is operationally helpful the unique identifier could be
the last number of the atomic weight of one of the radionuclides.
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Exhibit 4
S AR
PARSONS URSA ROI Setup Datasheet SOP-R-MCA-1-3
Revision 0
Section 1
Project: No.
Initiated by (print): Date: ‘
Detector Type Detector Model
Detector SN Manufacturer
Detector
Description « 7/ )
URSA SN Computer SN Smoothing Factor
Location Expiration Date Detector to URSA
for ROI Cable Length (inches)
s Background . .
URSA Detector Energy SOP-R-MCA-1-2- Count Time (optional) Calibration

Number (min.)
S/IN# Radionuclide(s) Energy Peak To Be Used (KeV)
ROI Setup
Source(s)

Section 2
Confirm & Record URSA Detector High Voltage
Designation (see data above) (volts)

Threshold Gain I J Fine Gain
poveroty | [Poversowree [ ] | ac || a2 ] | Ne]
Calibration Data

Energy Energy Energy
Source (S/N#) Peak | Channel Source Peak | Channel Source Peak Channel
(keV) (keV) (keV)
Comments:

Corppleted by Date

(signature)

Authorized For Use
PHP (Print) PHP Signature Date:
Data Verified
HP (Print) HP Signature Date:
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Exhibit 5
PARSONS URSA Efficiency Calibration Datasheet SOP-R-MCA-1-4
Revision 0
Section 1
Project: No. [
Initiated by (print): Date: T
Detector Type Detector Model
Detector SN Manufacturer
Detector
Description « /7 )
URSA SN Computer SN | Smoothing Factor
. - . Detector to URSA
Location Activity Units Cable Length (inches)
Background Calibration
URSA ROI Setup Datasheet SOP-R-MCA-1-3- Count Time | (optional) AT
Number (min.)
= e =
S - : S £l ==
ROI S()/lll\lr;e Radionuclide(s) li;nee{]gs,\e::;l;"f)o E Activity 'JE 5 o
= g -
—_____—-_—__--____--___S:c?i-o;;______--__—--___“- R ——
Confirm & Record URSA Detector High Voltage
Designation (see data above) (volts)
Threshold Gain Fine Gain
. _P(::ver (volts) I Pozer Source ‘LEC_]_ J_ AC J J R?Sltz:::P Yes LNo L _
Comments:
e o e SEe =uw S - D D . D D S S D D D I G ARG D MRS D SN e e - . D S S S D S S S — . e
COI'npleted by T -[ Date
(signature)
Authorized For Use
PHP (Print) PHP Signature Date:
Data Verified
HP (Print) HP Signature Date:
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Exhibit 6
PARSONS URSA DETECTOR SETUP & CALIBRATION DATASHEET SOP-R-MCA-1-5
Revision 0
Section 1 l Sheet 1 of 3
Project: NO.J
Initiated by (print): Date: I
Detector Type Detector Model
Detector SN Manufacturer
Detector
Description C 7/ )
URSA SN Computer SN Smoothing
Factor
Location Detector to URSA cable length (inches)
S/N # Radionuclide(s)
Calibration Describe
Source(s) Geometry

ProlectedOperatmg Voltage (volts)

oL

Maximum Voltage (volts) J_

Section 2
Confirm & Record URSA Detector High Voltage Yes No
Designation (see data above) Enabled
Check Source(s) (dpm) (dpm)
(S/N & Activity) (dpm) (dpm)
__l:(.)lver (volts) _ L Eozer Sourcf“LIiC_ .I- AC J_' Rf;It;igi: Yes N ‘
T _H_aEWareSettlrl-és T T T
High Voltage (volts) Gain
e Jhreshold e FineTuning
Check/Tuning Source Results End-of-Shift-Tuning (Optional) Count time (sec)
Peak’s Energy (kev) -l -l- J J-
SRR 1" | SN [P RS FSUR PUR U RSO UOPUt (USRI (USRS SR U
Completed by
(siJgIl)lature)) Date
Energy Calibration
Energy Calibration Section 1
Detector Description J « /7 / )
Expiration Detector to URSA Cable Length
Location Date for (inches)
Calibration
Count Time (min.) Background Calibration
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m—————

Energy Calibration Section 2

EXHIBIT 6 (continued)
| PARSONS ; ;
AR S URSA Detector Energy Calibration Datasheet SOP-R-MCA-1-5
Revision 0
Energy Calibration Section 1 Sheet 2 of 3
S/N # Radionuclide(s) Energy Peak To Be Used (KeV)
Calibration
Source(s)

Confirm & Record URSA Detector High Voltage
Designation (see data above) (volts)
Threshold Gain | | Fine Gain
Jpovercony | [pewersowse o | [ ac | | [ Yo | | ]
Energy Calibration Data
Energy Energy Energy
Source (S/N#) Peak Channel Source Peak Channel Source Peak (l%gV) Channel
(keV) (keV)
Calibration
e e e e e e —Expires | e ]
or.npleted by Date
(mgnature)
ROI Setup
ROI Setup Section 1
Expiration Date for Count Time (min.) Background (optional) | Calibration
ROI
ROI Setup S/N # Radionuclide(s) Energy Peak To Be Used (KeV)
Source(s)

ROI Setup Section 2

Confirm & Record URSA
Detector Designation (see data above)

High Voltage (volts)

Threshold

Gain

Fine Gain

Power (volts)

Power Source

DC ] I AC | Battery Replaced?
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EXHIBIT 6 (continued)

SOP-R-MCA-1-5

Completed by

PARSONS URSA Detector Setup & Calibration Datasheet
Revision 0
ROI Data Sheet 3 of 3
Energy Energy Energy
Source (S/N#) Peak Channel Source Peak Channel Source Peak Channel
(keV) (keV) (keV)
—ROlExpires _ | _____ __

Date

(signature)
Efficiency Calibration
Efficiency Calibration Section 1
. .. . Detector to URSA
Location Activity Units Cable Length (inches)
. Background |- ation
URSA ROI Setup Datasheet SOP-R-MCA-1-3- Count Time (optional)
Number (min.)
ource . . Energy Peak To = ..o | B ==
ROI S/N # Radionuclide(s) Be Used (KeV) = Activity % 2~
=] g =

Comments:

Completed by

- 1

Date

 aa——

(signature)

Authorized For Use
PHP (Print) PHP Signature Date:
Data Verified
HP (Print) HP Signature Date:
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Office Manager Approval Health Physics Quality Assurance:
L0 PURPOSE .ot ettt b e ettt e et b e e ettt e e e e st e e e enre s 1
2.0 SCOPE L.ttt r et et ete st e et e et aeene e 1
3.0 REFERENCES ....cuiiiiiiit ittt ettt bkt e et e e et e enste e eabe e anneeen 2
4.0  DEFINITIONS ..ottt ettt ea e e et e e et e e se e eateesbeesae e e st eeeansseenses 2
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1.0 PURPOSE

This procedure provides the requirements for identifying gamma emitting radionuclides and
surface activities using the Universal Radiation Spectrum Analyzer (URSA) with various detectors.
The purpose of this procedure is to institute URSA Daily operational checks and to standardize the
operation of this instrument and documentation of the data to ensure that quality field measurements
are obtained.

2.0

SCOPE

This procedure is applicable to the measurement of radioactivity and the identification of -
radionuclides in samples and insitu using the URSA and associated detector, authorized
by the professional health physicist responsible for the activity. This procedure can only
be implemented by trained and qualified personnel.
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3.0
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4.0

REFERENCES

Multi-Agency Radiation Survey and Site Investigation Manual (MARSSIM), Final,
December 1997.

URSA Universal Radiation Spectrum Analyzer Operations Manual, Radiation Safety
Associates, Inc. 19 Pendleton Drive, PO Box 107 « Hebron, CT, 2001.

Knoll, Glenn F., 1989. Radiation Detection and Measurement, John Wiley & Sons, New
York, New York, 1989 (ISBN 0-471-81504-7).

QA-15.0, Quality Assurance Procedure, Nonconformance Control, Parsons Infrastructure
and Technology Group, Inc., Richland, Washington, current version or equivalent Project
specific nonconformance procedure.

SOP-R-MCA-01, Calibration of URSA MCA Systems, Parsons Infrastructure and
Technology Group, Inc., Richland, Washington current version.

SOP-R-SUR-001, GM Pancake Probe Surveys and Static Counts for Beta and Photon
Activity for Environmental Investigations and Personnel Protection, Parsons Infrastructure
and Technology Group, Inc., Richland, Washington current version.

Woolfolk. Steven and Ron McConn, 2001. Guidance for Spectrum Analysis Process, Parson
Infrastructure and Technology Group, Inc., Richland, Washington, current version.

DEFINITIONS

Geometry as used in this procedure refers to the relative configuration between:

e The radiation source and the detector (e.g., point source beneath detector centerline a 1
cm form the detector face) and the material.

e The distribution of the radioactive material in the radiation source.

e The type and amount of any materials between the source and the detector.

The materials associated with the radiation source and any associate container including

back-scatter surfaces.

Mutichannel Analyzer (MCA) is an instrument with the capability of collection of
radiation flux data as a function of radiation energy when attached to a suitable detector.
These instruments typically have associate hardware/software for the identification of
radionuclides in addition to the assessment of detected flux.

Photomultipler (PM) tube receives light pulses from a detector and produces a current
pulse proportional to the energy of the photons received by the tube and this pulse this can
then be sorted and counted by equipment such as an MCA. The solid state equivalent is the
photodiode.

Region of interest (ROI) is a sct of spectral data peak typically associated with a
radionuclide. This set of peaks is used when quantifying activity.
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Resolution is a measure of the ability of the detector. photomultipler tube, and MCA system
to include a discrete energy count in the appropriate MCA channel. In other words how
uncertain (i.e., wide) the energy peak is. The resolution is the full width at half maximum of
the full energy peak (FWHM) divided by the height of the energy peak (see Knoll, 1989).

Scanning is measurement of activity in count rate (e.g., cpm) by passing a detector over an
area in a defined geometry and a set rate so that the area passes beneath the probe. The
result of the scanning is the highest count rate for the area and possibly the average or range
of variability of the count rate in the area. The URSA in Multi Channel Scaling mode

GENERAL REQUIREMENTS AND LIMITATIONS

The MCA and detector must be current with respect to energy calibration to be used in the
identification for radionuclides potentially present in the sample or material and must be of
the type and model designated in the geometry specified in the URSA calibration files used.

The MCA and detector must be current with respect to efficiency calibration to be used to
assess activity and the geometry. types, models, and serial numbers designated in the URSA
efficiency calibration files used.

The MCA and detector must be set up as described in the associated URSA calibration files
used.

Only qualified and trained personnel are allowed to operate the instrument.

An instrument background determination and instrument operational check in accordance
with this procedure shall be performed prior to the first use of the instrument on each shift.

The instrument shall be fully functional prior to it use, or special authorization is required by
the Project Health Physicist.

NEVER ADJUST THE CALIBRATION CONTROLS (i.e., High Voltage (HV). threshold. and
gain) when implementing this procedure.

The detector type, settings, serial number, cord length and the geometry listed in the URSA
calibration files must be conformed otherwise recalibration is required. detector are
calibrated as a unit and may not be interchanged without recalibration.

RESPONSIBILITIES

Project Health Physicist (PHP) is responsible for:
Ensuring that the instruments are properly maintained and calibrated at required intervals.
Training the Radiological Control Technicians (RCTs) in the proper use of this instrument.

Providing independent review of the instrument field test, operational checks, and
measurement data to ensure that the data is consistent and credible, and following up on data
anomalies on a regular basis (i.e., typically weekly) or arranging for review of the data by a
professional health physicist.

Verifying calibration data at the time of collection or at least prior to use of the equipment.
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5. Designating the appropriate detectors, sources, geometry. and background
locations/materials to support the purposes of the survey.

6.02  Radiological Control Technicians (RCT) are responsible for:

1. Operating this instrument in accordance with this procedure and the applicable training.

2. Reporting any unsafe or unusual conditions to the Field Supervisor and/or Safety Officer.

3. Maintaining URSA Daily operational check records for each instrument.

4. Documenting data collected using the instrument in accordance with appropriate regulations
and procedures.

5. Reporting instrument malfunctions or out of specification conditions to the Project Health
Physicist and/or Field Supervisor.

6. The PHP and professional health physicists who have meet the training and qualification
requirements established for this procedure may complete tasks designated for the RCT.

6.03  Professional Health Physicist (not the Project Health Physicist) (HP)

1. Provide independent technical review of collect data and associated activities.

6.04  Project Manager (or designee, such as the field supervisor) (PM)

1. Provides required materials and trained/qualified personnel for implementation of the task.

2.

Provides operational review of the project specific activities for these data collection
activities.
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7.0 PROCEDURES

Note: This procedure is for using the URSA MCA as a spectrometer with various detectors.

Note: The information in Exhibit I and 3 is an example, this information is controlled in SOP-R-
MCA-001.

7.01 Operational Verification

Note: The operation of the URSA is based on a Windows based interactive computer screens, the
steps below provide general direction on operation and are supplemented by the onscreen
information and the URSA manual.

Note: When using a 60 cycle A.C. source the power source may generate low level peaks every 60
cycles which may impact data quality. Thus the data should be reviewed for this impact and this
impact should part of the system background.

L PHP  Review the work plan, site data, Guidance for Spectrum Analysis Process, URSA
manual, applicable procedures, available detectors, and the URSA calibration data
to determine:

o What Pre-tuning and End-of-Shift-Tuning peak data should be collected and
recorded.

e Count (i.e.. Acquisition) times for collection of 7uning data peaks, URSA
Daily Background data peaks, and Sample/Location data. In some
circumstances the total counts rather than the count time may be used to
control the automatic counting period.

e Applicable source(s) for use in Tuning and performance checks addressed in
this procedure.

e Equipment configuration (i.e., detector, URSA, cable, and computer).

e Applicable detector, system, geometry and associated ROIs.

e Locations for collection of background data and applicable background files to
be used.

e Applicable smoothing factor.

e Applicable peaks for tuning and control charting (2 & verifications).

e Determination if quantification of activity is required and feasible.

e Arranging for completion of the appropriate energy and efficiency (i.e.,
quantification) calibrations and identifying these complete files to the RCT.

PHP  Provide the RCT with the data identified in step 1.

3. RCT Obtain the required equipment, sources, and datasheets per direction of the PHP
and PM and record URSA Detector Designation and the source(s) serial number
and activity.

4. RCT  Complete the initial section of the URSA Daily Operational Check Log and
Collection Documentation (Exhibit 1) and enter the datasheet number.
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5, RCT

6. RCT

RCT
g, RCT

9, RCT

10. RCT

11. RCT

12. RCT

13. RCT

14. RCT

RCT
RCT

16.
17.

18. RCT

Complete initial section of the URSA Daily Operational Check Log and Collection
Documentation. Consult your supervisor or the PHP, as need, for support in
completing this data.

Assemble URSA system (i.e., detector, MCA, and computer). Ensure that the
computer is attached on COM1 or COM2.

Start the computer.

Select a detector/geometry. If designated detector/geometry is not available,
consult PHP to arrange for the addition of detector per SOP-R-MCA-1, URSA
Setup and Calibration or, if qualified, implement this procedure to add detector.

Note: Exhibit 3 contains a sample of the URSA configuration log that is
maintained at the back of the SOP manual for designation of detector/geometry
configuration by the PHP.

Enable high voltage and document steps 8 an d 9 on the URSA Daily Operational
Check Log and Collection Documentation (Exhibit 1)

Select the appropriate ROI. If the designated ROI is not available, consult PHP to
arrange for the addition of ROI per SOP-R-MCA-1, URSA Setup and Calibration
or, if qualified, implement this procedure to add detector.

Note: Exhibit 3 contains a sample of the URSA configuration log that is
maintained at the back of the SOP manual for designation of ROIs by the PHP.
Record the power voltage and verify that this voltage is at least 10 volts.

Note: Below 10 volts URSA will provide a low power warning. If the voltage is
low it may be appropriate to replace the batteries and restart this procedure at Step
7.

Indicate if batteries have been replaced on the datasheet. If at anytime during the
use of the URSA the voltage fall below 9.5 volts (i.e.. the battery need to be
replaced immediately) shut down URSA & computer and replace the batteries,
then restart this procedure at Step 7.

Configure the designated fine tuning source and the detector consistent with the
detector system and ROI. (see Exhibit 3)

If the Project Manager or PHP requires a Pre-tuning peak dataset, enter the
designated count time (established by the PHP) on the datasheet.

Check the time block and enter the Tuning time in seconds in the 7ime block on
the URSA input screen and enter the Smoothing Factor.

Click the Start button to begin data acquisition.

Once the acquisition is complete use the cursor to obtain the designated peak count
rates based on the current energy calibration.
Record the channels of the designated peak Pre-Tuning data on the datasheet.
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19. RCT Click on the Fine Tune button on the button bar. A small window will pop up and
display an isotope selection drop-down menu and an energy peak selection drop-
down menu. The hardware settings panel will also open along the bottom of the
spectrum display, but only the “Fine Gain Adjust (+64)” will be active.

20. RCT  Select an isotope and an energy peak from the drop-down menus.

21. RCT  Click on the Fine Tune button.

Note: The corresponding isotope source must be appropriately position relative to
the detector in order for the fine tuning to be successful.

22. RCT A series of acquisitions will follow until the most accurate fine gain adjustment is
achieved. This could take several minutes. A “Fine Gain Adjustment Complete”
message will appear when the procedure is done. if not consult PHP to arrange
recalibration of this configuration per SOP-R-MCA-1. URSA Setup and
Calibration or, if qualified, you may implement this procedure. Indicate yes if the
fine tuning was successfully completed, otherwise check no and terminate this
procedure after signing and dating the datasheet, unless you receive specific
direction from the PHP.

23 RCT  Once the fine tuning is complete, check the time block and enter the Tuning time
in seconds in the Time block. if not already entered.

24. RCT  Click the Start button to begin data acquisition.

25, RCT  Once the acquisition is complete use the cursor to obtain the designated peak count
rates based on the current energy calibration.

26. RCT  Record the designated peak Post-Tuning data on the datasheet.

27. RCT  Check the time block and enter the Tuning time in seconds in the Time block, if
not already entered, as necessary to set to the background count time.

28. RCT  After the source has been removed from the area, click the Srart button to begin
data acquisition.

NOTE: The collection of this background data should use the same type of power
source since the power source is one of the sources of background variability.

29. RCT  Once the acquisition is complete use the cursor to obtain the designated peak count
rates based on the current energy calibration.

30. RCT  Record the designated peak “Background” data on the datasheet.

31, RCT  Enter the Post-Tuning and Background data into the control chart and determine if

) the results are outside of the 2 & uncertainty band on the control chart.

3. RCT  Ifeither is outside the applicable band, obtain the PHP authorization before
preceding or terminate this procedure after signing and dating the data sheet.

33, RCT  Indicated if quantification is required on the datasheet and, if required, record the

calibration date on the datasheet (Exhibit 1).
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34. RCT If the PHP has determined that a End-of-Shift Tuning result is not require; sign and
' date this datasheet and store in accordance with applicable procedures and Project
Management direction.

35, RCT  Proceed to Section 7.02 to collect data.

7.02 Data Collection

The operation of the URSA is based on Windows based interactive computer screens, the steps
below provide general direction on operation and are supplemented by the onscreen information and
the URSA manual. Section 7.04 contains steps that are integrated into this process if an existing
spectrum collection activity is to be restarted.

Note: When using a 60 cycle A.C. source the power source may generate low level peaks every 60
cycles which may impact data quality. Thus the resulting data should be reviewed for this impact
and the impact should be part of the background data..

1. PHP  Review the work plan, site data, Guidance for Spectrum Analysis Process, URSA
manual, applicable procedures, available detectors, and the URSA calibration data
to determine:

e Determination of the frequency at which “Tuning” peak data is should be
collected and recorded.

e Count (i.e., Acquisition) times for collection of location background, material
backgrounds, and sample/location data, as applicable.

e Applicable location and/or material backgrounds to be applied to the data
collection.

e Equipment configuration (i.e.. detector, URSA, cable, and computer).

e Applicable geometry and associated ROls.

e Applicable URSA Daily Operational Checklog and Collection Documentation.

PHP  Provides the RCT with the data identified in Step 1.

3 RCT  Obtain the required equipment, sources, and datasheets per direction of the PHP
' and PM consistent with the referenced URSA Daily Operational Check Log and
Collection Documentation (Exhibit 1).
4 RCT  Complete the initial section of the Data Collection Datasheet(Exhibit 4) and enter
) the datasheet number.

Note: Continuation of this datasheet can be made as needed using Exhibit 4.
When using the continuation sheet record the sheet number and the datasheet
number, based on the previous page(s).

5. RCT  Set up system at the location to be analyzed or at a location convenient for analysis
of the samples, that minimizes background impacts.
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10.

11.

12.

13.

14.

15.
16.

RCT

RCT

RCT

RCT

RCT

RCT

RCT

RCT

RCT

RCT
RCT

Record the following information for the data collection activity:

e [ocation/sample number.

¢ [ocation/sample description.

e  Whether the data being collected is a location background, material
background, sample data, or location data.

e The count (acquisition time) or if a specific total counts have been specified
enter the value and the counts.

o If'the PHP designated that intermittent fine tuning was required the fine tuning
data number (see bottom of the datasheet) that proceed the data collection, if
any.

e Applicable location background file, if any.

® Applicable material background file, if any.

Start the computer, turn on URSA, and start software once Windows has booted

up.

Select a detector/geometry. If the designated detector/geometry is not available,

consult PHP to arrange for the addition of detector per SOP-R-MCA-1, URSA

Setup and Calibration or, if qualified, implement this procedure to add detector.

Note: Exhibit 3 contains a sample of the URSA configuration log that is
maintained at the back of the SOP manual for designation of detector/geometry
configuration by the PHP.

Enable high voltage and verify it is consistent with the URSA Daily Operational
Check Log and Collection Documentation (Exhibit 1)

If at anytime during the use of the URSA the voltage fall below 9.5 volts (i.e.. the
battery need to be replaced immediately) shut down URSA & computer, then sign
and date the datasheet and store datasheet in accordance with applicable
procedures and Project Management direction.

If the PHP specified a count time, check the time block and enter the count
Acquisition time in seconds in the Time block on the URSA input screen.
Otherwise check the Total Count block and enter the total number of counts
specified.

[f this is a restart of a previous count complete Section 7.04, otherwise click the
Start button to begin data acquisition.

Once acquisition is complete, click on the File button and save the file as a
spectrum. File naming is typically the Datasheet Number followed by the dataset
number. For background files the letter LB or MB are added to the location and
material backgrounds, respectively. If the file has been collected before add an R
and the revision number to the file.

If Tuning is required after this collection, configure the designated fine tuning
source, and the detector consistent with the ROl.and geometry data (see Exhibit 3)
Click the Start button to begin data acquisition.

Once the acquisition is complete use the cursor to obtain the designated peak count
rates based on the current energy calibration.
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6 RCT  Sign and date the URSA Daily Operational Checklog and Collection
) Documentation (Exhibit 1) and store the documentation in accordance with
applicable procedures and Project Management direction and terminate this
activity, then go to Section 7.07.

7.04 Spectra Collection Restart

This section maybe repeated as needed to address all spectra requiring additional data.

1 PHP  Identifies spectra requiring additional data and identifies the data file and
) collection location to the RCT.
2 RCT Initiates URSA Daily operation as specified in Section 7.01 and 7.02 Steps 7.021
' to 7.0212.
3. RCT Click the File button and select Load Spectrum to Live and load the designated
file.
4 RCT  If the PHP specified additional count time. check the count time box and set the
’ Time or Count the value specified.
5. RCT  If the PHP specified a total count to be reached. check the Toral Count box and set
to the total count.
6. RCT  Verify that the configuration of equipment and settings are consistent with the
loaded file. If not contact PHP for specific direction.
ol RCT  Press Start button to restart data acquisition.

8 RCT  Return to Section 7.02, Step 7.0214.

7.05 Use of URSA In Gross Count Mode For Surveys

Note: The operation of the URSA is based on Windows based interactive computer screens, the
steps below provide general direction on operation and are supplemented by the onscreen
information and the URSA manual. Section 7.04 contains steps that are integrated into this process
if an existing spectrum collection activity is to be restarted.

Note: When using a 60 cycle A.C. source the power source may generate low level peaks every 60
cycles which may impact data quality. Thus the resulting data should be reviewed for this impact
and the impact should be part of the background data.

Note: This instrument will be used to determine if radiological contamination (photon-emitting
radioisotopes) are present on or in the floors, walls, soils, or equipment. These direct surface
measurements shall be taken prior to collecting smear samples to be representative of total (e.g.,
fixed plus removable) contamination levels. Where the survey distance is variable due to
surface variation note this in the remarks section.
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Note: The Surface Radiation Field Measurement Datasheet (Exhibit 3) is used to document these
results. The data can be place in either the left or the right columns for “Direct Surface Readings™
and the other columns set used for another measurement, which maybe taken in conjunction with
this activity. When the data collection extends beyond the initial page a continuation sheet may be
used. If the continuation page is used transfer the information from the previous datasheet to the
continuation page header and continue page numbering. Attachments to these datasheets should be
reference and separately number and not included in the datasheet page count.

Note: This survey maybe conducted simultaneously with other surveys, implemented in
accordance with other sections of this procedure or other applicable procedures.

CAUTION: This instrument is not effective for the detection of tritium (i.e., H-3) or other
pure beta emitters.

Note: Exhibit 6 is an example and the actual form is controlled in procedure SOP-R-SUR-001.

1. PHP Review the work plan, site data. URSA manual, applicable procedures, available

detectors. and the URSA calibration data to determine:

e Location for background measurements, material backgrounds required. and
sample/location data, as applicable.

e Applicable location and/or material backgrounds to be applied to the data
collection.

e Equipment configuration (i.e., detector. URSA, cable, and computer).

e Applicable geometry.

e Applicable URSA Daily Operational Checklog and Collection
Documentation.

Note: To effectively use the URSA in the gross count mode a longer than normal
cable may be needed.
2 PHP Provides the RCT with the data identified in steps 1, 6, and 12.

3 RCT Obtain the required equipment, sources, and datasheets per direction of the PHP
' and PM consistent with the referenced URSA Daily Operational Check Log and
Collection Documentation (Exhibit 1).
4 RCT Complete the initial section of the Data Collection Datasheet (Exhibit 4) and enter
' the datasheet number. The portions dealing with the ROI and smoothing factor
should be marked NA, unless used for other activities. In the peak data indicated
the gross count data only. The calibration and setup addressed in Section 7.01
must have addressed collection of gross count data as one of the energy peaks.

Note: Continuation of this datasheet can be made as needed using Exhibit 4.
When using continuation sheet, record the sheet number and the datasheet
number, based on the previous page(s).

5. RCT Set up system at the location to be analyzed or at a location convenient for
analysis of the samples, that minimizes background impacts.
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6 RCT Record the following information for the :

¢ Project and Building/area information,

e Datasheet number and page,

¢ Print the name of the surveyor and FS,

e Instrument “Type” and the units of the “Value” it provides,
e A “N”to indicate that is a static count,

e If an alternative survey distance (i.e., typically 0.5 £ 0.5 cm) is required
record this value in cm, and

e The count time indicated as “R-“ followed by the Dwell Time value
specified by the PHP.

e Describe the geometry being used, and

o Location number and map reference for each location.

Note: Record the data on the tuning source used with this equipment as the
instrument check source or indicate “NA™.
- RCT Start the computer, turn on URSA, and start software once Windows has booted
up.
8 RCT Select a detector/geometry. If the designated detector/geometry is not available,
' consult PHP to arrange for the addition of detector per SOP-R-MCA-1, URSA
Setup and Calibration or, if qualified, implement this procedure to add detector.

Note: Exhibit 3 contains a sample of the URSA configuration log that is
maintained at the back of the SOP manual for designation of detector/geometry
configuration by the PHP.

9 RCT Enable high voltage and verify it is consistent with the URSA Daily Operational

) Check Log and Collection Documentation (Exhibit 1)

RCT If at anytime during the use of the URSA the voltage fall below 9.5 volts (i.e., the
battery need to be replaced immediately) shut down URSA & computer, then
sign and date the datasheet and store datasheet in accordance with applicable
procedures and Project Management direction.

10.
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11 Under the Utility pull down select the Multi Channel Scaling Mode.

12. RCT Complete the initial setup by:
e Uncheck the Time block on the URSA screen,
e Set the Dwell Time to the value provide by the PHP,
e Check the ¢cpm block for chart and ratemeter,
e Uncheck scroll width ,
e Set autosave to 60 seconds,
e Check the autorange option,
e Set meter response to 8 seconds,
e Set scale max to 10, and
e Set alarm level, as specified by the PHP or based on the RWP and/or the
applicable safety and health plan.

The values and entries specified above maybe changed at the PHP directions, but
note any changes in the remarks section.

13. RCT Mov? to the survey area location and click the Start button to begin data
acquisition.

14. RCT Hold the detector face at the specified distance from the surface being measured.
or at the alternative distance is specified on the Surface Radiation Field Survey
Datasheet if a value is specified.

1s. RCT Scan at a rate of 1 inch every 2 seconds to give the instrument time to respond.
Scan rates greater than two inches per second drastically reduce the probability of
detection. The operator should monitor the analog meter reading to locate
hotspots and the graphic plot.

16. RCT Once acquisition is complete, click on the File button and save the file as csv file
and as a graphic file. File naming is typically the Datasheet Number followed by
the dataset number. For background files the letter LB or MB are added to the
location and material backgrounds, respectively. If the file has been collected
before add an R and the revision number to the file.

Note: Scanning files are usually proceeded by an “R-*“. The csv file format
maybe used to transfer the data to a spreadsheet. Indicates as sublocations or
remarks when (i.e., Elapsed Time) is over areas of particular interest.

17, RCT If Tuning is required after this collection, configure the designated fine tuning
source, and the detector consistent with the geometry data (see Exhibit 3); other
go to Step 28.

18. RCT Click the Start button to begin data acquisition.

19. RCT Once the acquisition 1s complete use the cursor to obtain the designated peak
count rates based on the current energy calibration.

20. RCT Record the designated peak Before section of the first available Tuning data line
on the bottom of the datasheet (see Exhibit 4).

PAPIT\Projects\SENEC A\SEAD-48\Workplan\instrument procedures\URSA-2B.doc







PARSONS | STANDARD OPERATING PROCEDURE | Page: 16 of 32

Title: GAMMA SPECTROSCOPY INSTRUMENT OPERATION (URSA)

Procedure No. SOP-R-MCA-2 | Revision: 0 | Date: December 6, 2001

36. PHP Review the datasheet per Section 7.08. as applicable, and once any data
anomalies have been resolved, sign and date the datasheet, then stores this record
in accordance with applicable Parsons and project procedures and client
requirements.

37 General The data on the datasheet should not be release to the client until Step 36 has been
) completed.

7.06 Use of URSA In Gross Count Mode For Static Counts

Note: Typically the static gross counts will be used to provide data for the assessment of decay
constants for identification of short-live radionuclides including addressing the portion of the
activity being counted related to radon progeny.

Note: The operation of the URSA is based on Windows based interactive computer screens, the
steps below provide general direction on operation and are supplemented by the onscreen
information and the URSA manual. Section 7.04 contains steps that are integrated into this process
if an existing spectrum collection activity is to be restarted.

Note: When using a 60 cycle A.C. source the power source may generate low level peaks every 60
cycles which may impact data quality. Thus the resulting data should be reviewed for this impact
and the impact should be part of the background data.

Note: This instrument will be used to determine if radiological contamination (photon-emitting
radioisotopes) are present on or in the floors, walls, soils, or equipment. These direct surface
measurements shall be taken prior to collecting smear samples to be representative of total (e.g.,
fixed plus removable) contamination levels. Where the survey distance is variable due to
surface variation note this in the remarks section.

Note: The Surface Radiation Field Measurement Datasheet (Exhibit 3) is used to document these
results. The data can be place in either the left or the right columns for “Direct Surface Readings”
and the other columns set used for another measurement, which maybe taken in conjunction with
this activity. When the data collection extends beyond the initial page a continuation sheet may be
used. If the continuation page is used transfer the information from the previous datasheet to the
continuation page header and continue page numbering. Attachments to these datasheets should be
reference and separately number and not included in the datasheet page count.

Note: This survey maybe conducted simultaneously with other surveys, implemented in
accordance with other sections of this procedure or other applicable procedures.

CAUTION: This instrument is not effective for the detection of tritium (i.e., H-3) or other
pure beta emitters.

Note: Exhibit 6 is an example and the actual form is controlled in procedure SOP-R-SUR-001.
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PHP

PHP
RCT

4. RCT

RCT

6. RCT

Review the work plan, site data, URSA manual, applicable procedures, available

detectors, and the URSA calibration data to determine:

e Count (i.e., Acquisition) times and location for collection of background
counts, material backgrounds, and sample/location data, as applicable.

e Applicable location and/or material backgrounds to be applied to the data
collection.

e Equipment configuration (i.e., detector, URSA, cable, and computer).

e Applicable geometry.

e Applicable URSA Daily Operational Checklog and Collection
Documentation.

Note: To effectively use the URSA in the gross count mode a longer than normal
cable may be needed.
Provides the RCT with the data identified in steps 1, 6, and 12.

Obtain the required equipment. sources, and datasheets per direction of the PHP
and PM consistent with the referenced URSA Daily Operational Check Log and
Collection Documentation (Exhibit 1).

Complete the initial section of the Data Collection Datasheet (Exhibit 4) and enter
the datasheet number. The portions dealing with the RO/ and smoothing factor
should be marked NA. unless used for other activities. In the peak data indicated
the gross count data only. The calibration and setup addressed in Section 7.01
must have addressed collection of gross count data as one of the energy peaks.

Note: Continuation of this datasheet can be made, as needed, using Exhibit 4.
When using continuation sheet. record the sheet number and the datasheet
number. based on the previous page(s).

Set up system at the location to be analyzed or at a location convenient for
analysis of the samples, that minimizes background impacts.

Record the following information for the :

e Project and Building/area information,

e Datasheet number and page,

e Print the name of the surveyor and FS,

e Instrument “Type™ and the units of the “Value™ it provides,
e A “N”to indicate that is a static count,

e [fan alternative survey distance (i.e., typically 0.5 £ 0.5 cm) is required
record this value in cm. and

e The count time indicated as “S-“ followed by the Dwell Time value
specified by the PHP,

e Describe the geometry being used, and

¢ Location number and map reference for each location.
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Note: Record the data on the tuning source used with this equipment as the
instrument check source or indicate “NA™.
5 RCT Start the computer, turn on URSA, and start software once Windows has booted
up.
8 RCT Select a detector/geometry. If the designated detector/geometry is not available,
’ consult PHP to arrange for the addition of detector per SOP-R-MCA-1, URSA
Setup and Calibration or, if qualified, implement this procedure to add detector.

Note: Exhibit 3 contains a sample of the URSA configuration log that is
maintained at the back of the SOP manual for designation of detector/geometry
configuration by the PHP.

9 RCT Enable high voltage and verify it is consistent with the URSA Daily Operational

’ Check Log and Collection Documentation (Exhibit 1)

10. RCT If at anytime during the use of the URSA the voltage fall below 9.5 volts (i.e., the
battery need to be replaced immediately) shut down URSA & computer, then
sign and date the datasheet and store datasheet in accordance with applicable
procedures and Project Management direction.

11. Under the Urility pull down select the Multi Channel Scaling Mode.

12. RCT Complete the initial setup by:

e The Time block on the URSA screen and energy the count time indicated
by the PHP,

e Set the Dwell Time to the value provide by the PHP,

e Check the count block for chart and cpm for the ratemeter,

e Uncheck the scroll width,

o Set autosave to 600 seconds,

e Check the autorange option,

e Set meter response to § seconds,

o Set scale max to 10, and

e Set alarm level, as specified by the PHP or based on the RWP and/or the
applicable safety and health plan.

The values and entries specified above maybe changed at the PHP directions, but
note any changes in the remarks section.

13. RCT Obtain any jigs needed to establish the geometry and position the sample in the
geometry.

14. RCT Place the detector in the defined geometry.

15. RCT Click the Start button to begin data acquisition.

16. RCT Record the count rate in the “Value” column and an “A-* followed by the counts
and elapsed time in the “Channel” column, then note “count start” in the remarks
section. The system will continue unattended counting until the total count time
has elapsed.
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17 RCT Return several times during the count to record the count rate in the “Value”
) column and an “A-“ followed by the counts and elapsed time in the “Channel”
column.

Note: This action is to provide background data in event of a system failure, this
step maybe eliminated at the direction of the PHP.

18. RCT Once acquisition is complete, click on the File button and save the file as csv file
and as a graphic file. File naming is typically the Datasheet Number followed by
the dataset number. For background files the letter LB or MB are added to the
location and material backgrounds, respectively. If the file has been collected
before add an R and the revision number to the file.

Note: Static files are usually proceeded by an “S-“. The csv file format maybe
used to transfer the data to a spreadsheet. Indicates as sublocations or remarks
when (i.e., Elapsed Time) is over areas of particular interest.

19. RCT Record the count rate in the *“Value” column and an “A-* followed by the counts
’ and elapsed time in the “Channel” column, then note “final count” in the remarks
section.

20. RCT If Tuning is required after this collection. configure the designated fine tuning
source, and the detector consistent with the geometry data (see Exhibit 3); other
go to Step 28.

21. RCT Click the Strart button to begin data acquisition.

22. RCT Once the acquisition is complete use the cursor to obtain the designated peak
count rates based on the current energy calibration.

23 RCT Record the designated peak Before section of the first available Tuning data line
on the bottom of the datasheet (see Exhibit 4).

24, RCT Click on the Fine button on the button bar. A small window will pop up and
display an isotope selection drop-down menu and an energy peak selection drop-
down menu. The hardware settings panel will also open along the bottom of the
spectrum display, but only the “Fine Gain Adjust (£64)” will be active.

25, RCT Select an isotope and an energy peak from the drop-down menus.

2. RCT Click on the Fine Tune button.

Note: The corresponding isotope source must be positioned consistent with
geometry relative to the detector in order for the fine tuning to be successful.

27. RCT A series of acquisitions will follow until the most accurate fine gain adjustment is
achieved. This could take several minutes. A “Fine Gain Adjustment Complete™
message will appear when the procedure is done, if not consult PHP to arrange
recalibration of this configuration or . per SOP-R-MCA-1, URSA Setup and
Calibration or if qualified implement this procedure. Sign and date the data
collection datasheet and store in accordance with applicable procedures and
Project Management direction, then terminate the procedure

28, RCT Click the Start button to begin data acquisition.
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29 RCT Once the acquisition is complete use the cursor to obtain the designated peak
' count rates based on the current energy calibration.
30, RCT Record the designated peak After section of the first available Tuning data line on
) the bottom of the datasheet (see Exhibit 4).
31 RCT Record the highest count rate for the location in the “Value” column and an “A”
' followed by the total counts over the total time in the “Channel” column. This
can be done while the report is being printed out in Section 7.07.
32 RCT If additional data is to be taken go to Step 13.
33 RCT Return to area where a printer is available and attach a printer to the computer.
34 RCT Start the computer and URSA software operation.
35 RCT Transfer copies of all data files to backup files (preferably duplicate).
36 RCT Print the graphics file for the data points and attach them to the Surface Radiation
) Field Measurement Datasheet.
RCT Record the total page count on each page and sign and date the datasheet, then
37. .
submit the datasheet to the FS.
Note: The page count t for the associated attachments should be indicated in the
remarks section or at the bottom of the datasheet. They are not included in the
page count of the datasheet.
38 FS Review and if completed properly, sign and date the datasheet, then store this in-
’ process record in accordance with applicable Parsons and project procedures and
client requirements.
39 PHP Review the datasheet per Section 7.08, as applicable, and once any data
' anomalies have been resolved, sign and date the datasheet, then stores this record
in accordance with applicable Parsons and project procedures and client
requirements.
40 General The data on the datasheet should not be release to the client until Step 39 has been

completed.

7.07  Print Sample Data

bl D A

RCT
RCT
RCT
RCT

Return to area where a printer is available and attach a printer to the computer.
Start the computer and URSA software operation.
Transfer copies of all data files to backup files (preferably duplicate).

If PHP or PM indicates that background should be electronically subtracted in the
documentation click the File button and select Load Spectrum as Background then
load the designed file.
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5 RCT  Click the File button and access one of the spectra collected in this datasheet,
) using the Load Spectrum to Live option.
6 RCT  Print the Sample Data option.
5 If PHP or PM indicates that the spectrum should be documented click the File
) button and select Print Spectrum.
8 RCT  Click the print button.
9 RCT  If the active background file should not be used for the next data file to be printed,
| click the File button and select Clear Background.
10. RCT  Repeat steps 4 to 9 until copies of all the datafiles collected have been printed.
11. RCT  Attach these data reports and any associated spectra to the back of Exhibit 4.
12. RCT  Store the documentation and files in accordance with applicable procedures and

Project Management direction, and terminate this activity.

7.08 Data Verification

This is the initial step in the verification and validation of the data generated by the URSA for
various samples and locations. The analysis process (e.g., Guidance for Spectrum Analysis
Process) will address the balance of the data verification and validation process.

PH

, PH

On the routine basis established in the work plan or if no basis is specified at least
every 10 working days. obtain the datasheets (i.e., Exhibits 1 and 4) generated by
this procedure. The datasheets can normally be identified by reviewing the
activity logbook(s).

Review the datasheets to ensure all information is complete. If not, resolve the
incomplete data in a manner consistent with applicable quality assurance
procedures.
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3 Review the data for the following technical considerations:

e Are the data technical consistent,

e Are the background values credible and are the background data consistent
with the statistical variability expected,

e Are the expected progeny present and in the appropriate ratios,

e Are the expected background radionuclides present,

e Are there any radionuclides identified or present in concentrations that are not
credible or at least require followup,

e Have appropriate backgrounds data set been obtained,

e [t there consistency between these values and the other survey data,

e Are the radionuclides present in credible relative ratios.

e [s additional count time required to resolve spectra appropriately,

e Are there unidentified peaks that require resolution,

e Are there potential mis-identified peaks (e.g. impact of interferences).

e For static gross counts does the decay behavior appear consistent with credible
decay series,

e For scanning gross counts does the ranges and variability of the count rate
appear to be credible.

e Does the equipment appear to be functioning properly.

e Were any technical concerns/inconsistencies appropriately followed up on and
resolved.

e Has the appropriate quality control/verification samples been taken.

e Are there any other outstanding technical, operational, or quality issues
associated with the data.

4. PH If there are problems or potential problems associated the data, the PH initiates the
Guidance for Spectrum Analysis Process (Woolfolk, 2000), other SOPs, as
appropriate, and/or the Nonconformance Report Process to resolve the concerns
and ensure data integrity.

5. PH If the data does not have any outstanding problems, the PH signs the datasheet as
verified and stores the documentation in accordance with applicable procedures
and Project Management direction and terminates this procedure.

6. PH Documents the nonconformance report (NCR) number(s) (i.e., notes in the “Data
Verified” line indicating that the data is verified with closure of NCR #(s) )
associated with this verification and signs and dates the data sheets as verified (i.e.,
verified pending resolution of outstanding NCRs) and stores the documentation in
accordance with applicable procedures and Project Management direction, then
terminate this procedure
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8.0 RECORDS

Exhibits 1, 2, 4, and 6 and any applicable associated NCRs are the quality records generated by this
procedure. Exhibit 3 are informational listing maintained in the instrumentation data section at the
back of the SOP manual. These are not quality records and are there only for convenience. The
quality assurance documentation of the calibrations (i.e., energy and activity) with the associate
ROIs calibration data sheets are generated by SOP-R-MCA-1 and the verified and validated
software associated with the URSA. These listings (i.e., Exhibit 3) in the SOP manual are only
there to assist the user in locating the required information in the computer.
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Exhibit 1
PARSONS URSA DAILY OPERATIONAL CHECK LOG AND SOP-R-MCA-2-1
COLLECTION DOCUMENTATION -
Revision 0
Section 1
Project: No. ]
Initiated by (print): Date: I
Detector Type Detector Model
Detector SN Geometry ] Smoothing Factor [
URSA SN ROI
. Background
Location Locat%on/File
L-1 M-1
Location L-2 Background M-2
Subdivision L-3 Material /File M-3
e L MA
Section 2
Confirm & Record URSA Detector High Voltage Yes No
Designation (see data above) Enabled
Check Source(s) (dpm) (dpm)
(S/N & Activity) (dpm) (dpm)
| Powerqvolty) | __ | Source | DC | [ AC | [ _ _ BatteryReplaced _ _]Ves| | No] |
Check/Tuning Source Results Pre-Tuning (Optional) Count time (sec)
Peak’s Energy (channel)
RGN 011 | SRR R PSS RO UV ApUNpRR EESVUIORS PR GOSN R
Check/Tuning Source Post Tuning (Optional) Count time (sec)
Peak’s Energy (channel)
RPN oU°1"L.L SRR PR S U PSS AP PSR PSR S SpU———
Background Location Count time (sec)
Peak’s Energy (channel)
PSRN oC11 L\ SRR PSS YW RSNyt AU WSS SV S SR S
Check Source Control | veo | No ”l]f[]:i 8??:13 Background Yes No If No, obtain initials of
Chart with prior to use Control Chart PHP prior to use
2& with2 &
Energy Calibration Date Verified Yes No Fine Tuning Completed Yes No
Activity Quantification | Yes | No In Yes Record Calibration Verified Yes No
o —Required | _1__ L __ DateandVerify: _ _ | _ |

Check/Tuning Source Results End-of-Shift-Tuning (Optional)

Count time (sec)

Peak’s Energy (kev)

Completed by
(signature)

e N R NS N A

Date

Data Verified

HP (Print)

HP Signature

Date:
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Table of Detector & ROI Configurations With Supporting Data

Exhibit 3

PARSONS Current URSA Detector Configuration Log SOP-R-MCA-2-2
Revision 0
URSA S/N: | Sheet: [ of |
Detector Geometry Configuration
No. Description (i.e., Detector and Geometry Description. Expiration Date

Note: The Detector Configuration Number is:
Detector Model Designator-Detector S/N#-Source Type Designator-Expiration Date (YYMMDD format)-
Sequence Number or other unique identifier (e.g., FID-34556-V-011231-1). Where:

Designator Key
Designator Item Type
FID Fidler Detector
NAI2X2 2" X 27 Nal Detector
NAIIX]1 I" X 1" Nal Detector
ANT Anthracene Solid State Detector
p Point Source
S Surface Source
\% Volume Source
Designator mav be added by PHP as necessary using a similar format
without revision of this procedure.

Table of ROIs
PARSONS Current URSA ROI Log SOP-R-MCA-2-3
Revision 0
URSA S/N: Sheet of
ROI Description
No. Description (i.e., Radionuclides and energy range in KEV) Fine Tuning Expiration
Source Date
Number

Note: The ROI] number is:

e  Atomic number (i.e., use include preceding zero for 3 digits, e.g., for hydrogen 001) of the
radionuclides in order (for up to the first 3 radionuclides), a dash, then the expiration date
(YYMMDD format). a dash, a sequence number or other unique identifier. (e.g., 055092-
011231-1 for a Cs and U ROI). When it is operationally helpful the unique identifier could be
the last number of the atomic weight of one of the radionuclides.
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Exhibit 4
PARSONS URSA DATA COLLECTION DOCUMENTATION SOP-R-MCA-2-4
Revision 0
Section 1 Sheet 1 of
Initiated
By: Date
SOP-R-MCA-2-1-
Ref. Datasheet Date

Data Collection (no entires required in the last 3 column or the Tuning data section)

No. | Location

Type' Count Output File Tuning
Time (sec.) Name No.

Background

Location Material

S R B S L7~

Related Tuning Data (enter only data needed)

Count Time

_— e = s - o

(seconds)
Peak’s Energy (channel)
Tl
Count B A
Peak’s Energy (channel) | e
T2 f
Count f t
Peak’s Energy (channel) | o
T3 - e
Count r -
Peak’s Energy (channel) | €
T4 .
Count
Signature I Date
Verified By
HP (Print) HP Signature Date:

Ed
LB = location background, MB = material background, SD =sample data, LD =location data)
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EXHIBIT 4 (continued)

PARSONS URSA DATA COLLECTION DOCUMENTATION SOP-R-MCA-2-4
(continued) —
Revision 0
Data Collection | Sheet of
No. | Location Type’ .Count Output File Tuning Bgckground
Time (sec.) Name No. Location | Material
- s s - . . mE I E. e - EE e -_— - e s N e e e S s e - s s s
Related Tuning Data (enter only data needed) Count Time (seconds
Peak’s Energy (channel)
T
- Count
T Peak’s Energy (channel) | B A
- Count e [
Peak’s Energy (channel) | f
T t
- Count o e
T Peak’s Energy (channel) | T r
- Count e
Peak’s Energy (channel)
T N,
- Count
Signature l ] Date
Verified By
HP (Print) HP Signature Date:

¥
LB = location background, MB = material background, SD =sample data, LD =location data)
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Exhibit 5
Control Chart

| | ‘ : i
Parameter Being 1Cs-137 0.661 MeV pe;;k counts. post fine runirllg [
Tracked
Electectronics
Instrument Type URSA-MCA
Model Number Universal Radiation Spectrum Analyzer
Manufacturer RSA
Serial Number I 20291
Detector

Instrument Type [Fidler
Model Number iM-23
Manufacturer |Ortec
|Serial Number X-111
|Geometry Center Line Area Source at 4" '
fROI 'Cs-137 0.661 MeV peak

Count Data i

Mean= | 8971667, | | (

'STDEV= . 7146025 , | | ‘ |

Date/Time Data Data Pull Status

Number

1/1/00 0:00 1

1/3/00 0:00 3

1/6/00 0:00 4

1/7/00 0:00 5

1/10/00 0:00 6

1/2/00 0:00 2
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Exhibit 5 (continued)
Control Chart

—&—Data
Control Chart Mean
—a&— 2 Sigma Lower Bound

1300 -

1200 |~ —— e

1o | —— —

1000

Value

900

800

700 4— - - R

600 -

Count Number
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Exhibit 6

PARSONS

Project Title:

Surface Radiation
Field Measurement Datasheet

Project Number:

Building/area/Floor:

Room/Unit Designation:

Surveyor (print):_

Verifier (print):

SOP-R-SUR-1-2-
Page _ of Date:

Complete FS (print):

FS Signature:

Verifier Signature:

Surveyor Signature:_

Revision 0

Date:

Date:

Date:

Measurement Location |- oo oo Tl

Direct Surface Reading static (Y/N)

l Alt. Distance (optional)

cm (left instr)

Type Count Time (M) Type Count Time (M) Alt. Distance (optional) cm (right instr)
No [ Per Reference Map Value Channel Instr. # Value Channel Instr. # Remarks
( ) (optional) ( ) (optional)

Instr. Check Source

Specialized Geometry (optional):
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Exhibit 6 (continued)
pAnsoNs Surface Radiation SOP-R-SUR-1-2- Revision 0
Field Measurement Datasheet (continued) F28€ —©0f ___ Date:
Measurement Location Direct Surface Reading Direct Surface Reading
No | Per Reference Map Value Channel Instr. # Value Channcl Instr. # Remarks
( ) (optional) ( ) (optional)
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1.0 PURPOSE

This procedure provides the requirements for identifying sampling and data collection locations
consistent with the Multi-Agency Radiation Survey and Site Investigation Manual (MARSSIM)
(NRC, 1997). The procedure will provide a documented grid for the collection of survey data or
sampling consistent with:

o the risks of the presence of radiological material,
¢ the size and shape of the area,
e applicable regulatory guidance and requirements, and

e good health physics practices.

2.0 SCOPE

This procedure is applicable to the survey and sampling of soil surfaces and the surfaces of
structures to decommissioning and/or impact assessment under the requirements of the DOE, NRC,
or EPA. This procedure maybe applied to other activities at the discretion of the Project Manager.
This procedure can only be implemented by trained and qualified personnel.
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3.0 REFERENCES

1. NRC, 1997. Multi-Agency Radiation Survey and Site Investigation Manual (MARSSIM),
NUREG-1575, Final. December 1997.

2. QA-15.0, Quality Assurance Procedure, Nonconformance Control, Quality Assurance Manual,
Parsons Infrastructure and Technology Group, Inc., Richland, Washington, current version or
equivalent Project specific nonconformance procedure.

4.0 DEFINITIONS

1. Biased location is a location that is selected in a manner that is based on a systematic
algorithm. For this procedure it implies selection of a location using an algorithm that is not
based on a random number.

o

Classification of potentially contaminated areas is based on the potential for contamination
to be present in the area. The classification consists of 3 levels of risk. Areas not meeting
the requirements for these three levels are unimpacted.

e C(lass | areas: Areas that have been decontaminated, are potentially contaminated, or
are contaminated. Contaminated implies contamination levels in excess of the
applicable derived concentration guidelines (DCGLs).

e C(lass 2 areas: Areas where radioactive material maybe present but are not expected
to exceed the DCGLs.

e C(lass 3 areas: Areas where radioactive material may been present and either none or
a small fraction of the DCGLs remains.

3. Geometry as used in this procedure refers to the relative configuration between:
e The radiation source and the detector (e.g., point source beneath detector centerline a 1
cm form the detector face) and the material,
e The distribution of the radioactive material in the radiation source.
e The type and amount of any materials between the source and the detector.
e The materials associated with the radiation source and any associate container including
back-scatter surfaces.

4. Lower Wall sections are those portions of the walls less than 6 feet above the floor surface.

5. Random location is a location that is selected in a manner that essentially removes the bias
from the results. For this procedure it implies selection of a location using an algorithm
based on a random number from a random number table like those in Attachment A of this
procedure.

6. Survey Units localized areas that have similar characteristics and the same classification,

which will be addressed as a unit in the sampling and survey activities. Survey units must
meet the criteria in Table 1 Normal Survey Unit Size Requirements.
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7. Upper Wall sections are those portions of the walls more than 6 feet above the floor
surface.
Table 1 Normal Survey Unit Size Requirements
Class Land Surface Structure Area | Land Surface | Structure Surface
Area (m?) (m?) Grid Size (m) | Grid Size (m)
1 o 2000 o 100 10 to 20 1to2
2 2,000 to 10,000 100 to 1,000 10 to 20 1to2
3 no limit no limit 20 to 50 5t0 10

5.0 GENERAL REQUIREMENTS AND LIMITATIONS

1. The minimum number of samples will be established by the work plan or
equivalent document for the project or specifically provided by the PHP.

2. Only qualified and trained personnel are allowed to implement this procedure.

3. Grids should typically be either square or triangular. This procedure addresses the

use of square grids. if a triangular grid is used the PHP will provide specific
instructions on changes to this procedure to be implemented.

4. The Grid size (i.e., L) should be approximately L = SQRT(A/n) where A is the area
of the survey unit and n is the number of samples needed. The size of the grid can
be rounded to a reasonable value for field implementation. as long as the
minimum number of samples is still taken.

5. The survey units and grid sizes should not exceed the values specified in Table 1
Normal Survey Unit Size Requirements and typically be consistent with this
guidance.

6. The grid layout shall be clearly documented and tied, to the extent practicable. to

enduring landmarks to the locations can be found after termination of this process.

6.0 RESPONSIBILITIES

Project Health Physicist (PHP) is responsible for:

1. Ensuring that the selection and layout of the grid and implementation of the
sampling or survey are consistent with the technical requirements of this
procedure, the regulations, and good health physics practices.

2. Training the Technicians (Techs) in the proper use of this procedure.
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3. Providing independent review of the documentation and data to ensure it is
consistent and credible, and following up on data anomalies on a regular basis
(i.e., typically weekly) or arranging for review of the data by a professional health
physicist.

6.2 Technicians (Techs) are responsible for:

1. Implementing this procedure and the applicable training.

2. Reporting any unsafe or unusual conditions to the Field Supervisor and/or Safety
Officer.

3. Documenting data collected in accordance with appropriate regulations and
procedures.

4. Reporting out of specification conditions to the Project Health Physicist and/or

Field Supervisor.

6.3 Project Manager (PM) (or designee, such as the field supervisor)

1. Provides required materials and trained/qualified personnel for implementation of
the task.
2. Provides operational review of the project specific activities for these data

collection activities.

3. Determines the applicability of this procedure beyond the areas specifically
identified in Section 2.0.

6.4 Field Supervisor (FS)

1. PM site representative and responsible for routine supervision of the task.

2. Verification of task completion.
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7.0 PROCEDURES

Note: If at anytime during this procedure there are conditions that may impact the results note this
information in the comment section or on the back of the applicable datasheet.

7.1 Establishing a Grid

Note: It is acceptable to add attachments containing the information to the Sampling/Survey Grid
Datasheet and then reference this attachment on the datasheet.

1 PHP Reviews the work plan, site data, regulatory requirements, customer
requirements, and other applicable documentation with the PM and establishes
the survey units, survey unit classification, sample depth (e.g., trench depth, lift
size), the number of biased sampling points, the number of random (unbiased)
sampling points, and the algorithms for defining the sampling points.

2 PHP Provide the Tech with the data identified in step 1.

Tech Obtain the Sampling/Survey Grid Datasheet, measuring device, and grid marking

equipment.

4, Tech Selects the landmarks on which to base the grid in consultation with the PHP,
Field Supervisor, and PM.

5. Tech Determines the grid size based on the guidance in the Sampling/Survey Grid
Datasheet.

[U9]

Note: When selecting grid sizes for walls. attempt to make the grid points break
near the 6 foot (i.e.. height) to facilitate sample sorting.

6. Tech  Layout the grid and mark consistent with the Field Supervisors direction and the
information on the Sampling/Survey Grid Datasheet.

7. Tech  Document (i.e., with verbal description and graphical description) the grid on the
Sampling/Survey Grid Datasheet, if non-surface samples or survey points are to
be addressed indicate the applicable depths, if not survey dependent. On the
graphic description always include reference to the designated landmarks, grid
area designations, and a north arrow should be shown on the layout drawing.
Normally the top of the sheet should be north. In the verbal section be sure to
specific units of the specified grid area (i.e., areal units).

Note: When specifying survey points provide the location as a set of (X,Y,Z)
coordinates. Where X applies to the most north-south coordinate, Y applies to the
most east-west coordinate, and Z is the depth into the soil. If points above the
soil surface or facility floor are included the value of Z should be preceded by an
“a”. The units of the coordinates must be documented on the datasheet and
should be the same. The relative origin of the coordinates [i.e., location (0,0,0)]
1s the most southwest corner of the grid. If grids are number this should be a
corner of grid “1” and should increase from west to east and then from south to
north. If the sampling points are typically on a single plane a two-dimensional
coordinate system may be applied, and off plane samples given a specific
designations that are attached to the location designations.
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Walls and ceiling should be shown as 3-dimensional unfoldings and have the
same system except the coordinates should be proceeded by the surface
designation from the graphical description such as wl, w2, w3, w4, c1, and c2.
Interior walls maybe shown separately from the unfolding but the designation
must be clearly tied to the appropriate side on the graphical description of the
survey unit. Additional, pages maybe attached as needed to document the layout.

Note: If the grids in a survey unit, for which the grid to be sampled are randomly
selected or selected algorithm requiring unique consecutive numbering, ensure
that the grids are consecutively number or a consecutive number cross reference
is provided to select the grids for sampling.

8. Tech Obtain PHP verbal concurrence with the grid layout prior to the collection of any
samples or survey data.

. Tech Sign and date the grid layout portion of the Sampling/Survey Grid Datasheet.
10. FS Sign and date the grid layout portion of the Sampling/Survey Grid Datasheet.

7.2 Designation of Sample Locations

Note: This section of the procedure maybe implemented in conjunction with the sampling/survey
activity. It is acceptable to add attachments containing the information to the Sampling/Survey Grid
Datasheet and then reference this attachment on the datasheet.

1 Tech Documents the algorithm for biased and unbiased sampling/survey locations, for
sampling/survey locations not addressed by the random sampling process
addressed in this procedure.

2 PHP Provides support to the Tech, as needed, to resolve questions relating to
sampling locations.

3. Tech Obtain the required equipment for marking sampling locations.

4.  Tech If sampling of all the grids is not required for some sampling/survey activities

then indicate the percentage or number of grids sections that will be addressed.

Note: If the survey unit has groups that would be more affectively addressed as
subunits they can be addressed separately (e.g., walls above and below 6 feet).
Then the data consolidated on the Sampling/Survey Grid Datasheet.

5. Tech If a special algorithm is used to select these grids sections then document and
implement this algorithm and then go to step 7.
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6. Tech From a table of random numbers of integers (see Exhibit 2) obtain a random
number for each grid section to be sampled plus one for each of the biased
sampling/survey location grid sections. Ignore all duplicate numbers or numbers
beyond the number of grid sections. The starting point for selection can be
chosen at random or per direction of the PHP. However, once the first number
has been chosen then the consecutive number in the table needs to be used for
the balance of this procedure. Numbers, that are not applicable to the grid
should be ignored and proceed to the next consecutive number.

Note: If there are more than 100 grid sections obtain a table of random number
from 1 to the number of grid sections from software, such as Excel, or a table of
random integers from another source and provide a reference for the source and
a copy of the table used.

7. Tech Document the grid section to be sampled and the additional grid location
selected for each of the biased samples. If there are subgroups used provide this
data.

Note: The additional grid locations (i.e., supplementary grid locations) associate
with the biased samples will only be used if the biased sample/survey grid
location was also designated by the random sampling/survey list.

8. Tech Repeat steps 5 to 6 as needed to address all sampling units or subunits being
addressed.

9. Tech 1f the PHP has provided a specific algorithm for establishing sampling locations
within the grid document on the datasheet and implement this algorithm and then
go to step 13.

10. Tech Obtain two random numbers from the 0.0 to 1.0 decimal random number table
(Exhibit 3). The starting point for selection can be chosen at random or per
direction of the PHP. However, once the first number has been chosen then the
consecutive number in the table needs to be used for the balance of this
procedure.

11. Tech Multiply each of these random numbers by the length of the grid sides and these
are now the X and Y coordinates of the sample location with the origin in the
southwest most corner of the grid.

12.  Tech For each grid location, for which this sampling point applies based on PHP
instructions, mark the location with a sample/survey number (see Exhibit 4) and
document the location and the sample number on the datasheet.

Note: Ensure the supplementary grid locations are clearly identified so that they
can be added to the sampling/survey suite as a randomly selected grid becomes a
grid sampled based on the biased criteria.

13. Tech Repeat this process until all locations have been marked.

Note: Ensure the supplementary grid locations are clearly identified so that they
can be added to the sampling/survey suite as a randomly selected grid becomes a
grid sampled based on the biased criteria.

14, Tech Sign and date the sample location section of the datasheet and submit to the FS.
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15. FS Review and if completed properly, sign and date the sample location section of
the datasheet, then stores this in-process record in accordance with applicable
Parsons and project procedures and client requirements.

16. PHP Review the datasheet per Section 0, and once any data anomalies have been
resolved sign and date the datasheet, then stores this record in accordance with
applicable Parsons and project procedures and client requirements.

17.  General The data on the datasheet should not be release to the client until Step 16 has
been completed.

7.3 Data Verification

This is the initial step in the verification and validation of the data generated by this procedure. the
final steps will be addressed by the verification and validation process describe in the applicable
workplan or similar document.

1. HP On the routine basis established in the work plan or if no basis is specified at least
every 10 working days. obtain the datasheets (i.e., Exhibit 1) generated by this
procedure. The datasheets can normally be identified by reviewing the activity

logbook(s).

2.  HP Review the datasheets to ensure all information is complete. If not. resolve the
incomplete data in a manner consistent with applicable quality assurance
procedures.

3. HP Review the data for the following technical considerations:

e Are the data technically consistent,

e Was the algorithm used for selection of the locations valid and correctly
implemented.

e Were appropriate random numbers used in establishing locations,

o Were appropriate sample numbers established and identified,

e Were any technical concerns/inconsistencies appropriately followed up on and
resolved, and

o Are there any other outstanding technical, operational, or quality issues
associated with the data.

4. HP [f there are problems or potential problems associated the data, the HP initiates any
designated SOPs, as appropriate, and/or the Nonconformance Report Process to
resolve the concerns and ensure data integrity.

5. HP [f the data does not have any outstanding problems, the HP signs the datasheet as
verifted and stores the documentation in accordance with applicable procedures
and Project Management direction and terminates this procedure.
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6. HP Documents the nonconformance report (NCR) number(s) (i.e., notes in the “Data
Verified” line indicating that the data is verified with closure of NCR #(s) )
associated with this verification and signs and dates the Datasheets as verified (i.e.,
verified pending resolution of outstanding NCRs) and stores the documentation in
accordance with applicable procedures and Project Management direction, then
terminate this procedure

8.0 RECORDS

Exhibit 1, the associated random number list if those in the procedure were not used, and any
applicable associated NCRs are the quality records generated by this procedure.
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Exhibit 1
PARSONS Sampling/Survey Grid Datasheet SOP-R-MAR-1-1
Revision 0
Field Supervisor (print) l | Number of attached pages J Page 1 of 2
Grid Development Section

Project: ‘ No. ]
Initiated by (print): I Date: l
Survey Unit: I
Classification I Number of Biased Samples I Number of Unbiased Samples

Description of algorithm for grid (including depth data if any) ‘ Unbiased Random [ Yes J I No ‘

Describe Landmarks
Survey
Grid Size =sqrt(A/S) Total (SS“)"‘*""S o Areal
A
Field Supervisor (print) Date
_Completed by signawre) _ | _ _ |G | lDate

Sample Location Section

Description of

algorithm for

sample (including

depth data if any)

Areal Fraction 1 for Areal Fraction 2 for 1d. No. Percent (%)
floors, soil surfaces, and ceilings, and walls Subgrouping to be Sampled
walls below 6 feet (optional) above 6 feet (optional) uses (optional) (optional)

Grid Numbers to be

Sampled

The 2 decimal Sheets of Add.
random numbers X-coord. Y-coord. Z-coor. Corrd.

Description of Sample/Survey Location Numbering:

Comments

Completed by (signature)

Date

Data Verified T T T

Field Supervisor (FS) (print) (signature) Date
PHP (print) (signature) Date:
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PARSONS Sampling/Survey Grid Datasheet SOP-R-MAR-1-1
Revision (

FS (print) | | Initiated by (print) 1 Page 2 of 2

Grid Development Section

(include data on grid identifiers, landmarks, depth, and north-south arrow)
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Table of Random Numbers Between 1 and 100
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Exhibit 3

Table of Random Numbers Between 0 and 1
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Exhibit 4
Sample Numbering

Sample numbering can be in any format and method specified in the work plan or by the PHP as
long as it ensures that there are unique location and sample numbers for all locations at which
survey data is taken and all samples. If not designated in any other manner the following sample
number protocol should be followed.

BD-RM-UFS-GD-x-y-z-ddmmyy
Where:

e BD is the building designation,

e RM is the room designation,

e UFS is the unfolded rooms surface designation from the Sampling/Survey Grid Datasheet’s
graphical description.

e (D is the sampling location grid designator.

e x-y-z1is the coordinates within the grid (may be eliminated if they same coordinates are used
for all grids). the z value should be proceed by an “a” if the value is the distance out of the
surface rather than into the surface.

e date of the sample collection if more than one sample is taken otherwise not necessary.
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1.0 PURPOSE

This procedure provides the requirements for measuring direct beta surface activity using a ratemeter or
scalar with a Gieger-Mueller (GM) pancake probe (i.e., mica window) detector. The purpose of this
procedure is to institute daily operational checks and to standardize the operation of the beta/photon
survey instrument to ensure that quality field measurements are obtained.

2.0 SCOPE

This instrument will be used to quantify radiological contamination (beta/photon-emitting
radioisotopes) that may be present on the surfaces of floors, walls, soils, or equipment. These direct
surface measurements are taken prior to collecting a smear sample to be representative of total (e.g..
fixed plus removable) contamination levels. This instrument is also used to screen samples (e.g..
smears. soils, etc.) to determine if radiological contamination is present.
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This procedure is applicable to the collection of beta/photon emission data, unrelated to energy of the
emission, within the limitations of the response of the detector. This equipment maybe used to support
decommissioning and/or impact assessment data collection under the requirements of the DOE, NRC.
or EPA. This procedure maybe applied to other activities at the discretion of the Project Manager. This
procedure can only be implemented by trained and qualified personnel.

3.0 REFERENCES

1.

LI

NRC, 1997. Multi-Agency Radiation Survey and Site Investigation Manual (MARSSIM), NUREG-
1575, Final, December 1997.

Instruction Manual Ludlum Model 12 Count Ratemeter, October 1990.
Instruction Manual Ludlum Model 44-9 Alpha, Beta, Gamma Detector, June 1995,

SOP-R-SUR-004, Collection, Handling. and Analysis of General Smear Samples for Environmental
Investigations, Parsons Infrastructure and Technology Group, Inc., Richland, Washington current
version.

QA-15.0, Quality Assurance Procedure, Nonconformance Control, Quality Assurance Manual,
Parsons Infrastructure and Technology Group, Inc., Richland, Washington, current version or
equivalent Project specific nonconformance procedure.

4.0 DEFINITIONS

1. Geometry as used in this procedure refers to the relative configuration between:
e The radiation source and the detector (e.g., point source beneath detector centerline a 1 cm
form the detector face) and the material,
e The distribution of the radioactive material in the radiation source.
e The type and amount of any materials between the source and the detector.
e The materials associated with the radiation source and any associated container including
back-scatter surfaces.

2. GM (Geiger-Muller) detector is a sealed gas filled detector with associated electrodes that
produces an avalanche type pulse whenever the gas is ionized, typically by the absorption of a
charged particle. The pulse characteristic is independent of the energy of the radiation, if the
energy is sufficient to pass through the detector wall (e.g., window on pancake probe) and cause
ionization of the gas.

3. Ludlum Model 12 ratemeter with a 44-9 detector is an instrument used to detect the presence
of beta and gamma radiation on surfaces and assess the flux measured, which can be used to
extrapolate the activity on the surface.

4. Ratemeter is an electronic device that sums pulses received from a detector over a set time
period (typically very short) and displays this count in the form of equivalent counts per minute

(cpm).
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5. Scalar is similar to a ratemeter but this instrument counts the pulse for a time period. typically
set by the operator, and displays the total counts for this time period.

6. Survey Area is an area where radioactive materials or contamination are or may be present.
Survey areas include areas where samples/smears (which may contain radioactivity) are being
screened.

5.0 GENERAL REQUIREMENTS AND LIMITATIONS

1. Use a Ludlum Model 12 ratemeter with a 44-9 detector or an equivalent instrument
system specifically authorized by the PHP.

2. The survey requirement will be established by the work plan, safety plan. and/or
equivalent documents for the project or specifically provided by the PHP.

3. Only qualified and trained personnel are allowed to implement this procedure.

4. A background determination and instrument operational check in accordance with this
procedure shall be performed prior to the first use of the instrument on each shift.

5. The instrument shall be fully functional prior to using in the survey area.

6. If the instrument appears to have failed during use in the survey area. then leave the
survey area immediately.

7. NEVER ADJUST THE CALIBRATION CONTROLS.

8. Take care not to puncture the thin mica window of the detector. especially when
working outdoors in vegetated areas or surfaces with protrusions.

9. The count ratemeter. cable, and detector are calibrated as a unit and may not be
interchanged without recalibration.
6.0 RESPONSIBILITIES

6.1 Project Health Physicist (PHP) is responsible for:

1. Ensuring that the selection and survey requirements are consistent with the technical
requirements of this procedure, the regulations, applicable project documentation. and
good health physics practices.

2. Training the Radiological Control Technician (RCT) in the proper use of this
procedure.
3. Providing independent review of the documentation and data to ensure it is consistent

and credible, and following up on data anomalies on a regular basis (i.e.. typically
weekly) or arranging for review of the data by a professional health physicist.
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4. Ensuring that the instruments are properly maintained and calibrated at specified
intervals.
5. Training the RCTs in the proper use of this instrument.
6. Identification and specification of equivalent instrumentation to be used with this
procedure.
7. Reviewing the instrument field test and measurement data to ensure that the data is

consistent and credible, and following up on data anomalies.

6.2 Radiological Control Technicians (RCT) are responsible for:

1. Implementing this procedure and the applicable training.

2. Reporting any unsafe or unusual conditions to the Field Supervisor and/or Safety
Officer.

3. Reporting out of specification conditions to the Project Health Physicist and/or Field
Supervisor.

4. Operating this instrument in accordance with this procedure and the applicable training.

S. Maintaining daily operational check records for each instrument.

6. Documenting data collected using the instrument in accordance with appropriate

regulations and procedures.

7. Reporting instrument malfunctions to the Project Health Physicist.

6.3 Project Manager (PM) (or designee. such as the field supervisor)

1. Provides required materials and trained/qualified personnel for implementation of the
task.

2. Provides operational review of the project specific activities for these data collection
activities.

3. Determines the applicability of this procedure beyond the areas specifically identified

in Section 2.0.
6.4 Field Supervisor (FS)

1. PM site representative and responsible for routine supervision of the task.

2. Verifies completion of the task.
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7.0 PROCEDURES

Note: When surveying, the detection of increased activity can be more effectively identified by the
audible sound than by monitoring the meter movement or digital display. Use the sound to locate the
activity and the meter or display to assess the count rate or counts.

Note: This instrument typically has the following specifications:

e The detector is a pancake-type, halogen-quenched G-M.

e The mica window has a surface density of 1.7 £ 0.3 mg/cm’ and is protected by a 79% open
stainless steel screen. The window has an active area of 15 cm? and an open area of 12 cm?.

e The typical (2n geometry) efficiencies of the detector are C-14 10%; Sr/Y-90 45%; Tc-99 38%,;
P-32 64%; and Pu-239 30%.

e The meter range is 0 to 500 counts per minute (cpm) with multiplier settings of X1, X10, X100,
and X1000 for an overall range of 0 to 500k cpm.

o The meter is powered by batteries an in-use life of at least one shift.

Note: If at anytime during this procedure there are conditions that may impact the results, note this
information in the comment section or on the back of the applicable datasheet.

Note: Radioactive decay is a statistical phenomena and at low count rates the radiation emission rate
will fluctuate significantly. In estimating count rates, the central tendency of the count rate (e.g., meter
position) and not the upper or lower bound is relevant. It addition, in addressing survey activities, the
background radiation from natural and unrelated man-enhanced radiation (e.g., fallout, some welding
rods, exit signs, smoke detectors) typically changes significantly as a function of location due to
changes in materials present. It is important to recognize that soils, rocks, concrete, blocks, and
ceramics typically have significant levels of ambient background associated with them and care should
be exercised to not miss-identify these materials as contaminated when only ambient background is
present.

Note: This procedure is for using the Ludlum Model 12 ratemeter with a Ludlum Model 44-9 detector.
Equivalent substitutions may be used, per authorization of the PHP.

CAUTION: When approaching unknown conditions be sure that the detector is on the highest
scale and then reduce it to the appropriate scale once conditions are established. Extremely high
radiation fluxes can result in saturation of this instrument and the reads dropping to zero. If the
GM ratemeter/scalar fails to indicate the presence of normal ambient background leave the area
immediately unless conditions can be established by other instrumentation. The absence of a
background reading and audible counting (unless the speaker is turned off) is an indication of
instrument malfunction.

Note: If this activity involves a trainee then both the trainee and the RCT performing the on-the-job
training print/initial/sign their names.
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Note: It is acceptable to add attachments containing the information to the Daily Operational Check
Log (Exhibit 1) and then reference this attachment (i.e., attachments are not included in the datasheet
page count but are numbered separately) on the datasheet. In addition the Daily Operational Check Log
maybe continued using a continuation sheet (see Exhibit 1). When a continuation sheet is initiated the
relevant data must be transferred from the previous datasheet and the page count continued.

1. PHP Reviews the work plan, site data, regulatory requirements, customer
requirements, and other applicable documentation with the PM and establishes
the appropriate survey requirements, equivalent instrumentation, count times,
and action levels for implementing this procedure.

2. FS/ Directs initiation of the survey activity in accordance with this procedure.
PHP
3. PHP Provide the RCT with the data identified in step 1.
4. RCT Ensure that meter and detector match the calibration certificate prior to
operating.

e Assign an unique meter number to the instrument, which does not have one.
e Attach an identifying label to the side of the meter, which does not have one.

e Record the meter number, meter and detector serial numbers, and
calibration information on the Survey Instrument Log.

5. RCT Record the following information on the Daily Operational Check Log
(Exhibit 1) prior to using the instrument. A separate log needs to be maintained
for each instrument used.

e Project Title and Number,

e Meter Make/Model and Serial Number,

e Detector Make/Model and Serial Number.
o Last Date Calibrated.

e (alibration Due Date,

e Applicable units for background and source counts
(typically cpm, counts, or Klrad/hr),

e Applicable count time if scalar counts are made or an
R for ratemeter readings, and

e Isotope-specific instrument efficiencies based on
current calibration.

6. RCT If the meter or detector is due for calibration, it must be tagged "Calibration
Due" and given to the Project Health Physicist (or Field Supervisor if Project HP
is unavailable). Instruments requiring calibration shall not be used for taking
radiation measurements in survey areas.

7. RCT Check the high voltage setting and ensure that it is set as recommended on the
appropriate meter calibration certificate. If the voltage is not properly set,
contact the Project Health Physicist for further direction.

8. RCT Document these activities on the operational Daily Operational Check Log.

P\PIT\Projects\SENECA\SEAD-48\Workplaniinstrument procedures\Pancake.doc



[PARSONS | STANDARD OPERATING PROCEDURE |  Page: 7 of30

Title: GM Pancake Probe Surveys and Static Counts for Beta and Photon Activity for
Environmental Investigations and Personnel Protection

Procedure No. SOP-R-SUR-001 | Revision: 0 l Date: December 6, 2001

9. RCT

10. PHP

11. General

Records the Background and Source Check count time for “Scalar” mode on the
datasheet. If the instrument has no scalar mode record an “R” on the count time
line.

Review the datasheet routinely and once it is completed per Section 7.9, and
once any data anomalies have been resolved, sign and date the datasheet, then
store this record in accordance with applicable Parsons and project procedures
and client requirements.

The data on the datasheet should not be released to the client until Step 10 has
been completed.

7.2 Operational Checks

Note: This section of the procedure maybe implemented in conjunction with the sampling/survey

activity. It is acceptable to add attachments containing the information to the Sampling/Survey Grid

Datasheet and then reference this attachment on the datasheet. Any attachments are separately
numbered and not part of the Datasheet page numbering.

1. RCT
2. RCT
3. RCT
4. RCT
5. PHP
6. RCT
7. RCT

Visual Inspection of Instrument-- Each instrument shall be inspected at the
start of each work shift to identify potential problems or damage prior to being
used in the survey area.

Visual Inspection of Instrument-- The date and time of this check and the
name of the person performing the check shall be recorded on the Daily
Operational Check Log (Exhibit 1) that corresponds to the meter/detector serial
numbers in conjunction with documentation of the other activities in this section.

Visual Inspection of Instrument-- Visually check the instrument for signs of
physical damage (e.g., broken or loose cables; missing screws or other parts; and
inoperable switches or knobs) and ensure that the calibration due date has not
passed. :

Visual Inspection of Instrument-- Report any damage or other problems (not
already documented on the log) to the Project Health Physicist to determine if
the equipment can still be used. Malfunctioning instruments are not to be used
in the survey area, without specific authorization of the Project Health Physicist.

Visual Inspection of Instrument—Assesses the significance of the damage and
based on good health physics practices determines if the instrument should not
be used. Also provides information based on this determination to the RCT to
be recorded in the “Remarks” section.

Visual Inspection of Instrument—If the instrument is damaged and should not
be used (i..e., based on discussion with the {PHP) indicate “N” in the
Visual/Battery Check portion of the log and terminate this procedure. Document
the damage in the “Remarks” section.

Battery Check-- The batteries in each meter shall be checked at the start of each
work shift to ensure proper operation prior to being used in the survey area.
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Turn the meter on and allow several minutes for the instrument to “warm-up™
and stabilize.

8. RCT Battery Check-- Test the batteries to ensure that the unit is functional by turning
the dial to the "BAT" position. The battery strength is indicated by the needle
deflection.

9. RCT Battery Check-- If the meter reading indicates that the batteries are good (e.g.,
needle deflection into the “BAT TEST” portion of the scale), enter “OK™ on the
Daily Operational Check Log (Exhibit 1) under the “Visual/Battery Check”
column.

10. RCT Battery Check-- If the batteries are weak, turn off the meter and replace the
weak batteries with new batteries. Recheck the meter in accordance with Steps 7
through 10 to ensure that the new batteries are good. If the meter indicates that
the batteries are good, enter “Replaced” on the Daily Operational Check Log
(Exhibit 1) under the “Visual/Battery Check™ column to indicate that the
batteries were replaced.

11. RCT Battery Check-- If the meter indicates that the new batteries are not good,
replace the batteries again and retest the meter. If the meter is still not
functioning properly after trying two new sets of batteries, take the meter out of
service and contact the Project Health Physicist. Enter “F” (Failed) on the Daily
Operational Check Log (Exhibit 1) under the “Battery Check™ column to
indicate that the meter was taken out of service.

12. RCT Continue Procedure in Section 7.3, Background Check.

7.3 Background Check

1. RCT After completing the visual inspection and battery check (see Section 7.2). a
background check shall be performed at the start and end of each work shift prior
to using the instrument in the survey area. If practicable, when significant
amounts of data is being collected a mid-shift background check should be
completed.

2. RCT Background readings shall be measured in a low background area to verify
proper instrument operation by measuring a consistent background radiation
level, and to ensure that the detector is not contaminated. When practicable, the
background area selected shall be similar to the conditions encountered in each
survey area. Obtain the source count jig.

3. RCT All background checks shall be conducted at the same location and in the source
count jig to provide a consistent or at least documented background radiation
level. Often this is the background level for the counting of materials outside of
the survey area, such as smears and air samples (as discussed in Section 7.7).

4. RCT Ensure that the meter is on and properly “warmed-up” and set to:

o The appropriate multiplier dial to the appropriate scale for the
background activity (typically X1) if not a digital output.
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5. RCT
6. RCT
7. RCT
8. RCT
9. RCT
10. RCT
11. RCT

e The "F-S" toggle switch to the slow response "S" mode.
e Press the speaker button "ON", if applicable.

The detector face is to be orientated in the source count jig with the face down,
consistent with Section 7.4. Ensure that all radiation sources are removed (at
least 10 feet away) from the area during the background check.

If aratemeter background is to be collected (i.e., an “R” is indicated for count
time), allow the meter reading to stabilize (approximately 20 seconds) until the
central tendency of the needle fluctuation can be read.

Record the reading in cpm on the Daily Operational Check Log (Exhibit 1)
under the “Background Check™ column and go to step 10.

[f the scalar mode data is to be collected (i.e., a count time is specified), set the
meter to scalar count time and the counting time to the value on the Daily
Operational Check Log and initiate the scalar count.

Record the reading in cpm or count on the Daily Operational Check Log
(Exhibit 1) under the “Background Check” column.

Enter the background data into the control chart for this instrument (see Exhibit
2 for an example of a control chart) and calculate the control chart data indicated
if not automated. The software used to produce the control will calculate the
mean value and the two standard deviation value for this mean. If software is
not used these values must be calculated by hand.

Note: The background data entered in the control chart must be at least 1 hour
apart and never enter more than 3 values for any one shift.

If this background data exceeds the allowed variation from the mean (see the
Daily Operation Check Log for limits) then indicate “F” (Fail) for the
instrument. tag out the instrument, and terminate this operation. Exceeding the
limit in the log indicates the instrument is beyond the acceptable tolerance for
variability.

Note: A possible reason for a high failure would be contamination of the
detector. Once the detector has been decontaminated this procedure maybe re-
initiated, but this should be included in the remarks column.
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RCT

13. RCT
14. RCT
15. RCT

If the background reading is within 2 standard deviations of the average for the
control readings specific to the instrument, enter “P” (Pass) on the Daily
Operational Check Log (Exhibit 1) under the “Background Check - Pass/Fail”
column if at least 5 data points widely separated in time have been collected.

While the first 5 background values are being accumulated in the control chart

data set, a guide of the mean +/-20%, rather than the 2 standard deviation value
should be applied to this data in assessing if it falls within 2 standard deviation
of the mean.

Note: Until five values are collected the mean and standard deviation of this
mean may not have converged to a statistically valid value. The intent of this
data is to characterize the variability of background through time, thus collection
of several data point in a short time span does not provide useful data since the
background is a slowly varying value. The inclusion of several data points in
this data set collected over a short period of time will actual skew the results.

If the background exceeds 2 standard deviations repeat steps 6 to 13 once,
contact the PHP for instructions if the excess deviation reoccurs. Notify the
PHP even if the instrument passes on the second try within 3 days.

If the meter reading is now within 2 standard deviations criteria from step 12,
enter “P” (Pass) on the Daily Operational Check Log (Exhibit 1) under the
“Background Check - Pass/Fail” column and entry “Recheck™ in the “Remarks™
column. Also indicate the type of action (1.e., decontamination) that was taken
for the recheck measurement.

If it 1s determined that the instrument is malfunctioning or contaminated. indicate
“F (Fail) for the instrument, tag out the instrument, and terminate this operation.

Note: A possible reason for a high failure would be contamination of the
detector. Once the detector has been decontaminated this procedure maybe re-
initiated. but this should be included in the remarks column.

If a source check is required proceed to Section 7.4.

If a source check is not required complete return to the applicable section of this
procedure.
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7.4 Source Check

1. RCT After completing the background check (see Section 7.3), a source check is
typically performed at the start and end of each work shift prior to using the
instrument in the survey area. If practicable, when significant amounts of data is
being collected a mid-shift source check should be completed. Obtain the source
jig if it is not present from Section 7.3 activities.

2. RCT Source readings shall be measured in a low background area in the source jig to
verify proper instrument operation by measuring a consistent source plus
background radiation level, and to ensure that the detector is not contaminated.

3. RCT When practicable source checks shall be conducted at the same location to
provide a consistent or at least documented background radiation level. Often
this is the background level for the counting of materials, such as smears and air
samples. outside of the survey area (as discussed in Section 7.7).

4. RCT Ensure that the meter is on and properly “warmed-up™ and set to:

e The appropriate multiplier dial to the appropriate scale for the
background activity (typically X1) if not a digital output.

e The "F-S" toggle switch to the slow response "S" mode.
e Press the speaker button "ON".

5. RCT Obtain the check source(s) for this instrument. Use the source #(s) on the Daily
Operational Check Log. if the data is unavailable use the source(s) designated by
the PHP.

6. RCT Carefully place the source in the jig facing up.

CAUTION: Do not contact the active surface of the sources with your skin.
This can result in unnecessary radiation exposure. These contact doses are
typically significantly higher than generally expected by personnel. In
addition, the chemical on the skin surface may damage the source
invalidating its calibration and possibly causing the release of radioactive
contamination.

7. RCT Orient the detector face so it is facing the source at the fixed distance and in the
fixed orientation established by the jig. Ensure that all other radiation sources
are removed (at least 10 feet away) from the area during the source check.

8. RCT [f a ratemeter source check is to be collected (i.e., an “R” is indicated for count
time), allow the meter reading to stabilize (approximately 20 seconds) until the
central tendency of the needle fluctuation can be read.

9. RCT Record the reading in cpm on the Daily Operational Check Log (Exhibit 1)
under the “Source Check™ column and the “Source #” in its column, then go to
step 12.
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10. RCT If the scalar mode data is to be collected (i.e.. a count time is specified). set the
meter to scalar count time and the counting time to the value on the Daily
Operational Check Log and initiate the scalar count.

11. RCT Record the reading in counts or cpm on the Daily Operational Check Log
(Exhibit 1) under the “Source Check” column and the “Source #” in its column.

12. RCT Enter the source check data into the control chart for this instrument (see Exhibit
2 for an example of a contro] chart) and calculate the control chart data indicated
if not automated. The software used to produce the control will calculate the
mean value and the two standard deviation value for this mean. If software is
not used these values must be calculated by hand.

Note: The source check data entered in the control chart must be at least 1 hour
apart and never enter more than 3 values for any one shift.

13. RCT If the source check data exceeds the allowed variation from the mean calculated
in the control chart activities (see the Daily Operation Check Log for limits) then
indicate “F” (Fail) for the instrument. tag out the instrument, and terminate this
operation. Exceeding the limit in the log indicate the instrument is beyond the
acceptable tolerance for variability.

14. RCT If the source check reading is within 2 standard deviations of the average for
the control readings specific to the instrument, enter “P” (Pass) on the Daily
Operational Check Log (Exhibit 1) under the “Source Check - Pass/Fail” column
if at least 5 data points widely separated in time have been collected.

While the first 5 source check values are being accumulated in the control chart
data set. a guide of the mean +/-20%, rather than the 2 standard deviation value
should be applied to this data in assessing if it falls within 2 standard deviation

of the mean.

Note: Until five values are collected the mean and standard deviation of this
mean may not have converged to a statistically valid value. The intent of this
data is to characterize the variability of the instrument performance through time.
thus collection of several data point in a short time span does not provide useful
data since the instrument performance is a slowly varying value. The inclusion
of several data points in this data set collected over a short period of time will
actual skew the results.
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15. RCT If the source check value exceeds 2 standard deviations repeat steps 7 to 15 once.
contact the PHP for instructions if this excess variation reoccurs. Notify the
PHP even if the instrument passes on the second try within 3 days.

If the meter reading is now within 2 standard deviations of the average for the
control readings, enter “P” (Pass) on the Daily Operational Check Log

(Exhibit 1) under the “Source Check - Pass/Fail” column and entry “Recheck”™ in
the “Remarks” column.

If it is determined that the instrument is malfunctioning or contaminated, indicate
“F* (Fail) for the instrument, tag out the instrument, and terminate this operation.

16. RCT Describe any off-normal conditions that occurred during this process (this
includes Sections 7.3 to 7.4 activities) in the “Remarks Column’ and then initial
entry.

17. RCT Return the source to the appropriate storage area.

18. RCT Record the data . time, and initial the entry, then submit the datasheet to the FS.
19. FS Verify activity completion and initials after the RCT.

20. RCT Proceed to the applicable section for completion of data collection activities. At
the termination of an activity or withdrawal of an instrument from usage arrange
for transmission of the Daily Operational Check Log to the PHP for action and
maintain a copy of this log in a manner consistent with the applicable
Parsons/project records management procedure.

21. PHP Review the datasheet per Section 7.9, and once any data anomalies have been
resolve sign and date the datasheet, then stores this record in accordance with
applicable Parsons and project procedures and client requirements.

22. General The data on the datasheet should not be release to the client until Step 21 has
been completed.

7.5 Survey of Surfaces or Items

Note: This instrument will be used to determine if radiological contamination (beta/photon-emitting
radioisotopes) are present on the surfaces of floors, walls, soils, or equipment. These direct surface
measurements shall be taken prior to collecting smear samples to be representative of total (e.g., fixed
plus removable) contamination levels. Where the survey distance is variable due to surface
variation note this in the remarks section.
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Note: The Surface Radiation Field Measurement Datasheet (Exhibit 3) is used to document these
results. The data can be place in either the left or the right columns for “Direct Surface Readings™ and
the other columns set used for another measurement, which maybe taken in conjunction with this
activity. When the data collection extends beyond the initial page a continuation sheet may be used. If
the continuation page is used transfer the information from the previous datasheet to the continuation
page header and continue page numbering. Attachments to these datasheets should be reference and
separately number and not included in the datasheet page count.

Note: The efficiency of this instrument for detection of beta activity is typically substantially greater
than that for photons.

Note: This survey maybe conducted simultaneously with other surveys, implemented in accordance
with other sections of this procedure or other applicable procedures.

CAUTION: This instrument is not effective for the detection of tritium (i.e., H-3) beta emissions.

1. RCT Verify that Sections 7.3 to 7.4 have been completed for the shift and instrument
(i.e., detector, meter, and cable) to be used in this activity.

2. RCT Complete the initial portion of the Field Measurement Datasheet. Including the
following data:

e Project and Building/area information,

¢ Datasheet number and page.

e Print the name of the surveyor and FS,

e Instrument “Type’ and the units of the “Value™ it provides.
e A “N7to indicate that is a static count,

o If an alternative survey distance (i.e., typically 0.5 + 0.5 cm) is required
record this value in cm, and

as

e The count time indicated as “R

3. RCT Ensure that the instrument is on and properly “warmed-up.
4. RCT Set the instrument on the appropriate scale, if required.
5. RCT If the instrument has an attached check source record the check source reading,

otherwise indicate NA in this column.

Note: For instruments with an attached check source, throughout the survey
process occasionally check the instrument reading on the check source to verify
operation. If this value deviates by more that 20% note this in the remarks and
recheck the instrument operation per Sections 7.3 to 7.4.

6. RCT Position the "F-S" toggle switch to the "F" (fast) mode and ensure the speaker is
on.
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7. RCT Hold the detector face at the specified distance from the surface being measured.
or at the alternative distance is specified on the Surface Radiation Field Survey
Datasheet if a value is specified.

8. RCT Scan at a rate of | inch every 2 seconds to give the instrument time to respond.
Scan rates greater than two inches per second drastically reduce the probability
of detection. The operator should listen to the audio output closely since it
responds faster than the meter reading.

9. RCT For a ratemeter measurement allow the meter reading to stabilize (approximately
20 seconds) until the central tendency of the needle or digital fluctuation can be
read.

10. RCT If the reading exceeds 100,000 dpm/100 cm? (1,670 Bq/100 cm?) or alternate
action level specified in the RWP or health and safety plan, respiratory
protection is required. [Using an instrument efficiency of 30% for beta particle
detection and detector area of 15 cm?, a reading greater than 4,500 cpm exceeds
the action level.]

11. RCT When surveying, any response above background should be investigated by
holding the detector still to verify that the radiation rate 1s above background.

12. RCT If a reading above twice background or the action level provided by the PHP for
this survey is confirmed, a static measurement should be taken in accordance
with Section 7.6 of this procedure.

13. RCT Continue scanning the entire surface within the designated area.

14. RCT If localized contamination is found the RCT may, decontaminate the surface per
applicable Parsons procedure or other instructions provided by the Project Health
Physicist.

15. RCT Resurvey the decontaminated areas per Steps 7 through 15.

16. RCT Record the scanning (i.e.. highest reading in the area after any localized
decontamination) and decontamination information on the Surface Radiation
Field Measurement Data Sheet (see Exhibit 3).

NOTE: Avoid filling out unnecessary paperwork in contaminated areas or
radiation fields.

17. RCT Repeat Steps 8 through 17 for each surface measurement location.

18. RCT Per direction of the PHP/FS or at the RCT discretion complete Sections 7.3
and/or 7.4 to re-verify instrument performance. This is often completed
whenever there is a break in work activities.

19. RCT Record the total page count on each page and sign and date the datasheet, then
submit the datasheet to the FS.

20. FS Review and if completed properly, sign and date the datasheet, then store this in-
process record in accordance with applicable Parsons and project procedures and
client requirements.

21. PHP Review the datasheet per Section 7.9, and once any data anomalies have been
resolved. sign and date the datasheet, then stores this record in accordance with
applicable Parsons and project procedures and client requirements.

PAPIT\Projects\SENECA\SEAD-48\Workplan\instrument procedures\Pancake.doc



[PARSONS | STANDARD OPERATING PROCEDURE |  Page: 16 of 30
Title: GM Pancake Probe Surveys and Static Counts for Beta and Photon Activity for
Environmental Investigations and Personnel Protection
Procedure No. SOP-R-SUR-001 | Revision: 0 | Date: December 6, 2001

22. General The data on the datasheet should not be release to the client until Step 21 has
been completed.

7.6 Field Static Counts

Note: This instrument will be used to determine if radiological contamination (beta/photon-emitting
radioisotopes) are present on the surfaces of floors, walls, soils, or equipment. These direct surface
measurements shall be taken prior to collecting smear samples to be representative of total (e.g., fixed
plus removable) contamination levels. Where the survey distance is variable due to surface
variation note this in the remarks section.

Note: The Surface Radiation Field Measurement Datasheet (Exhibit 3) is used to document these
results. The data can be place in either the left or the right columns for “Direct Surface Readings™ and
the other columns set used for another measurement, which maybe taken in conjunction with this
activity. When the data collection extends beyond the initial page a continuation sheet may be used. If
the continuation page is used transfer the information from the previous datasheet to the continuation
page header and continue page numbering. Attachments to these datasheets should be reference and
separately number and not included in the datasheet page count.

Note: The efficiency of this instrument for detection of beta activity is typically substantially greater
than that for photons.

Note: This survey maybe conducted simultaneously with other surveys, implemented in accordance
with other sections of this procedure or other applicable procedures.

CAUTION: This instrument is not effective for the detection of tritium (i.e., H-3) beta emissions.

1. RCT Verify that Sections 7.3 to 7.4 have been completed for the shift and instrument
(i.e., detector. meter. and cable) to be used in this activity.

2. RCT Complete the initial portion of the Field Measurement Datasheet. Including the
following data:

e Project and Building/area information,

e Datasheet number and page,

e Print the name of the surveyor and FS,

e Instrument “Type” and the units of the “Value” it provides,
e A “Y”or“N"to indicate if this is a static count,

o Ifan alternative survey distance (i.e., typically 0.5 + 0.5 cm) is required
record this value in ¢cm, and

The count time in minutes, indicate “R™ in this space if the survey is being made
in ratemeter mode.
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3. RCT Ensure that the instrument is on and properly “warmed-up”.
4. RCT Set the instrument on the appropriate scale, if required.
5. RCT If the instrument has an attached check source record the check source reading.

otherwise indicate NA in this column.

Note: For instruments with an attached check source, throughout the survey
process occasionally check the instrument reading on the check to verify
operation. If this value deviates by more that 20% note this in the remarks and
recheck the instrument operations per Sections 7.3 to 7.4.

6. RCT Position the "F-S" toggle switch to the "F" (fast) mode and ensure the speaker is
on.

7. RCT Per direction of the PHP/FS or at the RCT discretion complete Sections 7.3
and/or 7.4 to re-verify instrument performance. This is often completed
whenever there is a break in work activities.

8. RCT Hold the detector face at the specified distance from the surface being measured.
or at the alternative distance is specified on the Surface Radiation Field Survey
Datasheet if a value is specified.

9. RCT If this is a scalar mode measurement initiate a scalar count or if a ratemeter
measurement allow the meter reading to stabilize (approximately 20 seconds)
until the central tendency of the needle or digital fluctuation can be read.

10. RCT If the reading exceeds 100.000 dpm/100 ¢cm? (1,670 Bg/100 cm?) or alternate
action level specified in the RWP or health and safety plan. respiratory
protection is required. [Using an instrument efficiency of 30% for beta particle
detection and detector area of 15 cm?, a reading greater than 4,500 cpm exceeds
the action level.]

11. RCT Record the surface reading in cpm on the Surface Radiation Field Measurement
Data Sheet (Exhibit 3). The location of the measurement is also to be recorded
on the Data Sheet.

NOTE: Avoid filling out unnecessary paperwork in contaminated areas or
radiation fields.

12. RCT Repeat Steps 8 through 12 for each location.

13. RCT Record the total page count on each page and sign and date the datasheet, then
submit the datasheet to the FS.

14. FS Review and if completed properly, sign and date the datasheet, then stores this
in-process record in accordance with applicable Parsons and project procedures
and client requirements.

15. PHP Review the datasheet per Section 7.9, and once any data anomalies have been
resolve sign and date the datasheet, then stores this record in accordance with
applicable Parsons and project procedures and client requirements.

16. General The data on the datasheet should not be release to the client until Step 15 has
been completed.
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7.7 Counting of Smear, Air Samples, and Other Materials

CAUTION: Smears, samples, and equipment should be handled as potentially contaminated
material during this process.

Note: If shield sources, sources, or smears are used in this process these maybe completed integral to
the unshielded counting process to minimize the handling of the radioactive or potentially radioactive

materials.

1. PHP
2. RCT
3. RCT
4. RCT
5. RCT
6. RCT
7. RCT
8. RCT
9. RCT
10. RCT
11. RCT
12. RCT

Specify the appropriate counting system geometry and sources for used in
calibrating/source checking this configuration and provide this information to the
RCT.

Obtains the counting jig/configuration system and sources specified by the PHP.
Verify that Sections 7.3 through 7.4 have been completed for the instrument.

Complete a background count for the counting jig/configuration per Section 7.3,
being sure to use the control charts and actions level for this specific geometry
for the instrument and not the general geometry for the instrument.

Reference the geometry in the “Remarks” section of the form. (The geometry
must be described in detail in the “Specific Geometry™ section of the Surface
Radiation Field Measurement Datasheet™ used to record this data, which is a
possible reference.)

Complete a source count for each source designated by the PHP for the counting
jig/configuration per Section 7.4. being sure to use the control chart and action
level for this specific geometry for the instrument and not the general geometry
for the instrument.

Reference the geometry in the “Remarks™ section of the form. (The geometry
must be described in detail in the “Specific Geometry™ section of the “Surface
Radiation Field Measurement Datasheet™ used to record this data, which is a
possible reference.)

[f the PHP indicates that partially shield sources will also be used in this
evaluation. repeat steps 6 and 7 with these shielded sources indicating the source
and the shield(s) provided in the “Source #” column.

Return the source to the appropriate storage area.

Place the sample in a jig or other container to establish the fixed geometry
specified by the PHP

Perform the static count of the samples in accordance with Section 7.6 in a low
background area. The sample number and any associated shield used in the
count are the location. The samples are to be counted in the jig.

If the PHP indicates that a sample(s) should be counted in a shield geometry as
well as without the shield, the process described in steps 10 through 12 should be
completed with the shield samples as well and the shield number added to the
sample location description as well.
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7.7 Counting of Smear, Air Samples, and Other Materials

CAUTION: Smears, samples, and equipment should be handled as potentially contaminated
material during this process.

Note: If shield sources, sources, or smears are used in this process these maybe completed integral to
the unshielded counting process to minimize the handling of the radioactive or potentially radioactive
materials.

1. PHP Specify the appropriate counting system geometry and sources for used in
calibrating/source checking this configuration and provide this information to the
RCT.

2. RCT Obtains the counting jig/configuration system and sources specified by the PHP.

(98]

RCT Verify that Sections 7.3 through 7.4 have been completed for the instrument.

4. RCT Complete a background count for the counting jig/configuration per Section 7.3,
being sure to use the control charts and actions level for this specific geometry
for the instrument and not the general geometry for the instrument.

5. RCT Reference the geometry in the “Remarks” section of the form. (The geometry
must be described in detail in the “Specific Geometry™ section of the Surface
Radiation Field Measurement Datasheet” used to record this data, which is a
possible reference.)

6. RCT Complete a source count for each source designated by the PHP for the counting
jig/configuration per Section 7.4, being sure to use the control chart and action
level for this specific geometry for the instrument and not the general geometry
for the instrument.

7. RCT Reference the geometry in the “Remarks”™ section of the form. (The geometry
must be described in detail in the “Specific Geometry” section of the “Surface
Radiation Field Measurement Datasheet” used to record this data, which is a
possible reference.)

8. RCT If the PHP indicates that partially shield sources will also be used in this
evaluation, repeat steps 6 and 7 with these shielded sources indicating the source
and the shield(s) provided in the “Source #” column.

9. RCT Return the source to the appropriate storage area.

10. RCT Place the sample in a jig or other container to establish the fixed geometry
specified by the PHP

11. RCT Perform the static count of the samples in accordance with Section 7.6 in a low

background area. The sample number and any associated shield used in the
count are the location. The samples are to be counted in the jig.

12. RCT If the PHP indicates that a sample(s) should be counted in a shield geometry as
well as without the shield, the process described in steps 10 through 12 should be
completed with the shield samples as well and the shield number added to the
sample location description as well.
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13. RCT Document the geometry for these counts including any shielding used in the
“Specific Geometry” section of the Surface Radiation Field Measurement
Datasheet.
14. RCT Samples should be handled as potentially contaminated material after counting.

7.8 Personnel Surveys

Note: This instrument will be used to determine if radiological contamination (beta/photon-emitting
radioisotopes) are present.

Note: The efficiency of this instrument for detection of beta activity is typically substantially greater
than that for photons.

CAUTION: This instrument is not effective for the detection of tritium (i.e., H-3) beta emissions.

1. RCT Verify that Sections 7.3 to 7.4 have been completed for the shift and instrument
(i.e., detector, meter. and cable) to be used in this activity.

RCT Ensure that the instrument is on and properly “warmed-up™.
RCT Set the instrument to the Jowest scale consistent with the ambient background., if
required.
4. RCT If the instrument has an attached check source record the check source reading.

otherwise indicate NA in this column.

Note: For instruments with an attached check source, throughout the survey
process occasionally check the instrument reading on the check source to verify
operation. If this value deviates by more that 20% note this in the remarks and
recheck the instrument operations per Sections 7.3 to 7.4.

5. RCT Position the "F-S" toggle switch to the "F'" (fast) mode and ensure the speaker is
on.

6. RCT Hold the detector face within 0.25 inches of the surface being measured.

7. RCT Scan at a rate of 1 inch every 2 seconds to give the instrument time to respond.
Scan rates greater than two inches per second drastically reduce the probability
of detection. The operator should listen to the audio output closely since it
responds faster than the meter reading.
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8. RCT If an apparent reading above background is detected allow the ratemeter reading
to stabilize (approximately 20 seconds) until the central tendency of the needle
or digital fluctuation can be read.

Note: Survey activities should be particularly thorough for areas that routinely
come in contact with potentially contaminated surfaces (e.g., hand and feet).

9. RCT If radioactivity is present in excess of the action levels in the safety plan or
equivalent documentation, identify the area and document the activity on a
personnel contamination datasheet, when time is available.

10. RCT CAUTION: Overly aggressive decontamination may result in breaching the
skin surface, resulting in the introduction of the radioactive material into
the body (i.e., the injection pathway) and results in substantial increase in
personnel dose. Any action with the potential to seriously injury the
individual or lead to introduction of radioactive into the body should only
be undertaken under the direction of a physician. Decontamination of
wounds, aside from flushing with soap & water or wound disinfectants
should be completed only under the direction of a physician.

Decontaminate surface or remove and dispose of contaminated protective or
other clothing. Decontamination shall be handled in a manner consistent with
the applicable health and safety plan.

11. RCT/ CAUTION: Documentation of the contamination data should not be
FS/HP  allowed to interfere with the timely decontamination of the individual.

CAUTION: This Personnel Contamination Datasheet is Privacy Act data
and shall be handled as such. This data is NOT a project record and the
management of this record is addressed by the Parsons Health and Safety
Program.

If contamination was detected document the following data on the pre and post
decontamination conditions on the Personnel Contamination Datasheet:

e Person’s full name,
e Person’s employer,

e Person’s employee number, addresses, and assigned permanent work
location,

e A detailed drawing of the location of the contamination,
e The activity distribution in the contaminated area(s),
e The projected radionuclides that are potentially present in the area,

e The lapse time from when the individual might have become
contaminated (i.e., typically when the individual entered the
contaminated area) until the contamination was removed or reduced,
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12. FS

13. HP

14. HP

15. HP

16. HP

17. Health
&
Safety
Officer

18. HP

e The time any identified residual activity remained on the individual,
e The instrument (include both meter and detector) manufacturer, model,
and serial number used in the survey,
e Copy of the calibration certificate for the detector,
e Description of any decontamination activity and associated actions,
e Name of the name, employer, employee number, address, and assigned
permanent work location of the:
- Health and Safety Officer,
- Field Supervisor, and
- Health Physicists involved..

e Surveyor, site Health Physicist (if any). and Field Supervisor print their
names and then sign and date the form.
Submiit the Personnel Contamination Datasheet to a professional health physicist
(preferably a Certified Health Physicist) who will review the data and assess the
dose.

Assess the localized radiation dose associated with this exposure consistent with:
e 10 CFR 20 and/or 10 CFR 835, as applicable,
e [CRP and NCRP guidance, and

e good health physics practices.

Document the assessment on the Personnel Contamination Datasheet, including
the verification and validation of any software used. If this assessment of dose
involves a dose calculation the calculation must meet the applicable Parson’s
calculation procedure.

Print name and title, sign, and date the data sheet.

Transmit a copy of the completed form to the responsible health and safety
officer and archive the original consistent with Parsons Health and Safety
Program. '

Provide a copy of the Personnel Contamination Datasheet to the individual and

brief the individual on the associated risks and provide the contact information
for the HP who completed the dose assessment.

Provide follow-up assistance and information to the employee and the Health
and Safety Officer.
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7.9 Data Verification

This is the initial step in the verification and validation of the data generated by this procedure, the final
steps will be addressed by the verification and validation process describe in the applicable workplan or
similar document.

1. HP On the routine basis established in the work plan or if no basis is specified at least
every 10 working days, obtain the datasheets (i.e., Exhibit 1) generated by this
procedure. The datasheets can normally be identified by reviewing the activity

logbook(s).

2. HP Review the datasheets to ensure all information is complete. If not. resolve the
incomplete data in a manner consistent with applicable quality assurance
procedures.

3. HP Review the data for the following technical considerations:

e Are the data technically consistent,

e Are the calibrations of the instrument current, valid for the intended use, and of
sufficient accuracy for the intended use,

e Were appropriate and current calibration and check sources used,

o [s there appropriate documentation for all calibrations (e.g.. meters, detectors,
and sources) in the records.

e Are the background values credible and are the background data consistent
with the statistical variability expected,

e Are the expected progeny present and in the appropriate ratios based on
relative activities,

o [s the expected level of background radiation present,

e Have appropriate backgrounds data set been obtained.

e Isthere consistency between these values and the other survey data,

® Are the radiation types and radionuclides present in credible relative ratios,

¢ [s additional count time required to meet data quality objectives,

e Does the equipment appear to be functioning properly,

e Were any technical concerns/inconsistencies appropriately followed up on and
resolved, and

e Are there any other outstanding technical, operational, or quality issues
associated with the data.

4. HP If there are problems or potential problems associated the data, the HP initiates the
any designated SOPs, as appropriate, and/or the Nonconformance Report Process
to resolve the concerns and ensure data integrity.

5. HP If the data does not have any outstanding problems, the HP signs the datasheet as
verified and stores the documentation in accordance with applicable procedures
and Project Management direction and terminates this procedure.
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6. HP Document the nonconformance report (NCR) number(s) (i.e., notes in the “Data
Verified™ line indicating that the data is verified with closure of NCR #(s) )
associated with this verification.

7. HP Once the datasheet is complcted and any applicable NCRs are generated, sign and
date the Datasheets as verified (i.e., verified pending resolution of outstanding
NCRs) and store the documentation in accordance with applicable procedures and
Project Management direction, then terminate this procedure.

8.0 RECORDS

Exhibits 1 and 3 and any associated attachments and any applicable associated NCRs are the quality
records generated by this procedure. Exhibit 4 is not project related and not managed under the project
QA system. Itis a Parson’s record and will be managed in a manner consistent the applicable office and
Parson Health and Safety Program.
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Exhibit 1
PARSONS Daily Operational Check Log SOP-R.SUR-1-1 - Page __ of
Instrument # Revision 0
Last Date Calibrated:
Calibration Due Date:

Project Title: Meter Make/Model: (optional data cnter as needed)
Project Numbcr: Isotope: szﬁc!encyi

s Meter Serial No.: Isotope: Efficiency:
Prepared By Print: Isotope: Efficiency:
Prepared By Signature: Date: Detector Make/Model: Isotope: Efficiency:
Verified By Signature: Date: Channel 1 Window: to (keV)

Detector Serial No.: Channel 2 Window: to (keV)
Voltage Consistent With Calibration Certificate I l I No I Acceptable Background Range ] Acceptable Source Check Range
Visual/ Background Check Source Check
Date/ Per.formed By Battery g Channel R K
Time | (Print and initial) Check | Gross Reading Pass/ | Gross Reading (cpm) Pass/ | (optional) | "~€MArKS
. . . Source # .
(___-minute Scalar) | Fail | (__ -minute Scalar) Fail
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Exhibit 1 (Continued)

PARSONS Daily Operational Check Log (Continuation Sheet) SOP-R.SUR-1-1 - Page _ of
Instrument # Revision 0
Date/ | Performed By Visual/ Background Check Source Check
ate ., e Batte - Channel
Time |(Printand initial) ChecI:y Gross Reading ( ) | Pass/ | Gross Reading (__ ) Source # Pass/ | (optional) Remarks
(__-minute Scalar) Fail | (___-minute Scalar) Fail
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Exhibit 2
Example of a Control Chart

Parameter Being Tracked Cs-137 0.661 MeV peak counts, post fine tuning

Electectrorcs

Instrament Type URSA-MCA
Mode] Number Universal Radiation Spectram Analyzer
Mamfacturer RSA
Senal Number 20291
Detector
Instrament Type Fidler
Model Number M-23
Mamsfactarer Ortec
Serial Number X111
Geometry Center Line Area Source at 4"
ROI Cs-137 0.66]1 MeV peak
Count Data
Mean= 8971667
STDEV=  71.46025
Data

Date/Time Number | D0 Pull Block Status

1/1/00 0:00 1 905

1/5/00 0:00 3 1001

1/6/00 0:00 4 787

1/37/00 0:00 S 923

1/10/00 0:00 6 911 OK
1/2/00 0:00 2 856
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Exhibit 3

Surface Radiation SOP-R-SUR-1-2- Revision 0
PARSONS Field Measurement Datasheet Page _ of Date:
Project Title: . .
Surveyor (print):_ Surveyor Signature:_ Date:
Project Number: R .
) Verifier (print): Verifier Signature: Date:
Building/area/Floor:
Room/Unit Designation: Complete FS (print): FS Signature: Date:
Direct Surface Reading static . . . . . .
Y/N) Direct Surface Reading static (Y/N) Alt. Distance (optional) em (left instr)
Measurement Location T T e T T B S e B R
ype Count Time (M) Type CountTime (M) ____ Alt. Distance (optional) cm (right instr)
No | Per Reference Map Value Channcl Instr. # Value Channcl Instr. # Remarks
( ) (optional) ( ) (optional)

Instr. Check Source

Specialized Geometry (optional):
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STANDARD OPERATING PROCEDuURE Page: 29 of 30

Title:

GM Pancake Probe Surveys and Static Counts for Beta and Photon Activity for Environmental Investigations and Personnel

Protection

Procedure No. SOP-R-SUR-001 |

Revision: 0 | Date: December 6, 2001

Exhibit 3 (continued)

Surface Radiation SOP-R-SUR-1-2- Revision 0
PARSONS Field Measurement Datasheet (continued) Page __ of Date:
Measurement Location Direct Surface Reading Direct Surface Reading
No. Per Reference Value Channel Instr. # Value Channel Instr. # Remarks
Map ( ) (optional) ( ) (optional)
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STANDARD OPERATING PROCEDURE

Page: 50 of 30

Title:

Protection

GM Pancake Probe Surveys and Static Counts for Beta and Photon Activity for Environmental Investigations and Personnel

Procedure No. SOP-R-SUR-001 |

Revision: 0

|

Date: December 6, 2001

Exhibit 4

L. SOP-R-SUR-1-3 Revision 0
PARSONS Personnel Contamination Datasheet Page 1 of 2 Date:
Individual’ Name: Employer Employee #
Individual’s Address: Permanent Work Location:
Location (ref. . Activit . Activit
No Drawing attached) Instrument Activity Units Y| Instrument Activity Units ¥ | Remarks/Comments
Instrumentment Data Proiected |
No | Manufacturer Model Seria Lapsed Time for initial exposure Basis:
Attach Lapsed Time for residual exposure Basis:
Cal. Cert. 1 Decon Actions:
Position Name (Print) Employer No. Permanent Work Location & phone #) | Signature Date
Health and Safetv
Field Supervisor
Health Physicist (if
Surveyor
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STANDARD OPERATING PROCEDUKE

Page: =

v of 30

Title:

GM Pancake Probe Surveys and Static Counts for Beta and Photon Activity for Environmental Investigations and Personnel
Protection

Procedure No. SOP-R-SUR-(01 |

Revision: 0 |

Date: December 6, 2001

Exhibit 4 (continued)

PARSONS Personnel Contamination Datasheet lS)OP-R-SUR—I-3 : Revision 0
age 2of 2 Date:
Analysis Health Physicist Employer J I Phone I
Analyst’s Title Permanent Work Location:
Regulatory Basis for Analysis Analysis/Calculation of Dose Required Yes No
Dose Analysis (Reference applicable Parson’s Calculation Procedure) (if required):
Proiected Dose Explanation & Comments:
Organ/Location Dose (mrem) Dose (TEDE) Total Effective
Dose Equivalent
(TEDE)
(see 10 CFR 20)
Position Name (Print) Fmblover No. Permanent Work (& nhone Sisnature Date
Original Project NA NA
Manager
Analyst
Reviewer NA NA NA
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Pageﬁ 32 of 30

Protection

Title: GM Pancake Probe Surveys and Static Counts for Beta and Photon Activity for Environmental Investigations and Personnel

Procedure No. SOP-R-SUR-001 |  Revision: 0 |

Date: December 6, 2001
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Office Manager Approval Health Physics Quality Assurance
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1.0 PURPOSE

This procedure provides the requirements for measuring direct photon (gamma or x-ray) volume or
surface activity using a ratemeter/scalar with detector, which assesses the dose in surface and
volumetric contamination. The purpose of this procedure is to institute daily operational checks and to
standardize the operation of the photon survey instrument to ensure that quality field measurements are
obtained.

PAPIT\Projects\SENEC A\SEAD-48\Workplan\instrument procedures\Scintillators.doc






| STANDARD OPERATING PROCEDURE |  Page: 3 of 24

Title: Photon (Gamma and X-ray) Survey Using Scintillators for Environmental
Investigations and Personnel Protections

Procedure No. SOP-R-SUR-002 |  Revision: 0 ‘ Date: December 6, 2001

4.0 DEFINITIONS

1.

(¥'8)

Geometry as used in this procedure refers to the relative configuration between:

e The radiation source and the detector (e.g., point source beneath detector centerline a 1 ¢cm
form the detector face) and the material,

e The distribution of the radioactive material in the radiation source.

e The type and amount of any materials between the source and the detector.

e The materials associated with the radiation source and any associate container including
back-scatter surfaces.

Ratemeter is an electronic device that sums pulses received from a detector over a set time
period (typically very short) and displays this count in the form of equivalent counts per minute

(cpm).

Scalar is similar to a ratemeter but this instrument counts the pulse for a time period, typically
set by the operator, and displays the total counts for this time period.

Scintillation detector is a detector that is used to detect the presence of photon (i.e., gamma or
x-ray) radiation. A scintillation detector typically consists of two components the scintillation
material and a photomultiplier tube (or photodiode) in a single sealed light tight package. The
scintillator produces a light pulse when it absorbs a photon, whose intensity is typically
proportional to the energy of the photon. The photomultiplier tube (or photodiode) detects this
pulse, multiplies its, and turns it into an electrical pulse that can be interpreted by a multichannel
analyzer, ratemeter, scalar, or other counting system.

Survey Area is an area where radioactive materials or contamination are or may be present.
Survey areas include areas where samples/smears (which may contain radioactivity) are being
screened.

5.0 GENERAL REQUIREMENTS AND LIMITATIONS

Use a scintillation detector and associated ratemeter instrument system specifically
authorized by the PHP and/or identified in the work plan or equivalent document.

The survey requirement will be established by the work plan, safety plan, and/or
equivalent documents for the project or specifically provided by the PHP.

Only qualified and trained personnel are allowed to implement this procedure.

A background determination and instrument operational check in accordance with this
procedure shall be performed prior to the first use of the instrument on each shift.

The instrument shall be fully functional prior to using in the survey area.

If the instrument appears to have failed during use in the survey area, then leave the
survey area immediately.
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7. NEVER ADJUST THE CALIBRATION CONTROLS.
8. The count ratemeter, any cable (may be done per specific PHP direction and not

invalidate calibration), and detector are calibrated as a unit and may not be
interchanged without recalibration or surfaces with protrusions.
6.0 RESPONSIBILITIES

6.1  Project Health Physicist (PHP) is responsible for:

1. Ensuring that the selection and survey requirements are consistent with the technical
requirements of this procedure, the regulations, applicable project documentation. and
good health physics practices.

2. Training the Radiological Control Technician (RCT) in the proper use of this
procedure.
3. Providing independent review of the documentation and data to ensure it is consistent

and credible, and following up on data anomalies on a regular basis (i.e., typically
weekly) or arranging for review of the data by a professional health physicist.

4. Ensuring that the instruments are properly maintained and calibrated at specified
intervals.

5. Training the RCTs in the proper use of this instrument.

6. Identification and specification of equivalent instrumentation to be used with this
procedure.

7. Reviewing the instrument field test and measurement data to ensure that the data is

consistent and credible, and following up on data anomalies.

6.2 Radiological Control Technicians (RCT) are responsible for:

1. Implementing this procedure and the applicable training.

2. Reporting any unsafe or unusual conditions to the Field Supervisor and/or Safety
Officer.

3. Reporting out of specification conditions to the Project Health Physicist and/or Field
Supervisor.

4. Operating this instrument in accordance with this procedure and the applicable training.

5. Maintaining daily Operational check records for each instrument.
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6. Documenting data collected using the instrument in accordance with appropriate
regulations and procedures.

7. Reporting instrument malfunctions to the Project Health Physicist.

6.3 Project Manager (PM) (or designee, such as the field supervisor)

1. Provides required materials and trained/qualified personnel for implementation of the
task.

2. Provides operational review of the project specific activities for these data collection
activities.

3. Determines the applicability of this procedure beyond the areas specifically identified

in Section 2.0.
6.4 Field Supervisor (FS)

1. PM site representative and responsible for routine supervision of the task.

2. Verifies completion of the task.

7.0 PROCEDURES

Note: When surveying. the detection of increases in activity can be more effectively identified by the
audible sound than by monitoring the meter movement or digital display. Use the sound to locate the
activity and the meter or display to assess the count rate or counts if available with the instrumentation.

Note: If at anytime during this procedure there are conditions that may impact the results note this
information in the comment section or on the back of the applicable datasheet.

Note: This procedure is for using photon scintillation equipment specifically authorized by the PHP
and/or the work plan or equivalent document.

CAUTION: When approaching unknown conditions be sure that the detector is on the highest
scale and then reduce it to the appropriate scale once conditions are established. Extremely high
radiation fluxes can result in saturation of this instrument and the reads dropping to zero. If the
ratemeter/scalar fails to indicate the presence of normal ambient background leave the area
immediately unless conditions can be established by other instrumentation. The absence of a
background reading and audible counting (unless the speaker is turned off or no audible
indication is provided) is an indication of instrument malfunction.

Note: Radioactive decay is a statistical phenomena and at low count rates the radiation emission rate
will fluctuate significantly. In estimating count rates, the central tendency of the count rate (e.g.. meter
position) and not the upper or lower bound is relevant. It addition, in addressing survey activities, the
background radiation from natural and unrelated man-enhanced radiation (e.g.. fallout. some welding
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rods. exit signs, smoke detectors) typically changes significantly as a function of location due to
changes in materials present. It is important to recognize that soils, rocks, concrete, blocks, and
ceramics typically have significant levels of ambient background associated with them and care should
be exercised to not miss-identify these materials as contaminated when only ambient background is
present.

Note: Exhibits 1, 2, and 3 are typical examples, but the current version of these datasheets are
maintained in SOP-R-SUR-001.

Note: It is acceptable to add attachments containing the information to the Daily Operational Check
Log (Exhibit 1) and then reference these attachments (i.e., attachments are not included in the datasheet
page count but are numbered separately) on the datasheet. In addition the Daily Operational Check Log
maybe continued using a continuation sheet (see Exhibit 1). When a continuation sheet is initiated the
relevant data must be transferred from the previous datasheet and the page count continued.

Note: If this activity involves a trainee then both the trainee and the RCT performing the on-the-job
training print/initial/sign their names.

7.1 Prerequisite Actions

Note: It is acceptable to add attachments containing the information to the Daily Operational Check
Log (Exhibit 1) and then reference this attachment (i.e.. attachments are not included in the datasheet
page count but are number separately) on the datasheet. In addition the Daily Operational Check Log
maybe continued using a continuation sheet (see Exhibit 1). When a continuation sheet is initiated the
relevant data must be transferred from the previous datasheet and the page count continued.

1. PHP Reviews the work plan, site data, regulatory requirements, customer
requirements, and other applicable documentation with the PM and establishes
the appropriate survey requirements, equivalent instrumentation, count times.
and action levels for implementing this procedure.

2. FS/ Directs initiation of the survey activity in accordance with this procedure.
PHP
3. PHP Provide the RCT with the data identified in steps 1 and 4.
4. RCT Ensure that meter (and detector, if independent) match the calibration

certificate prior to operating.

e Assign an unique meter number to the instrument, which does not have
one.

e Attach an identifying label to the side of the meter, which does not have
one.

Record the meter number, meter and detector serial numbers, and calibration
information on the Survey Instrument Log.

PAPIT\Projects\SENEC A\SEAD-48'Workplan\instrument procedures\Scintillators.doc



PAHSONS | STANDARD OPERATING PROCEDURE |  Page: 7 of 24
Title: Photon (Gamma and X-ray) Survey Using Scintillators for Environmental
Investigations and Personnel Protections

Procedure No. SOP-R-SUR-002 | Revision: 0 | Date: December 6, 2001

5. RCT If missing. record the following information on the Daily Operational Check Log
(Exhibit 1) prior to using the instrument. A separate log needs to be maintained
for each instrument used.

e Project Title and Number,

¢ Meter Make/Model and Serial Number,

e Detector Make/Model and Serial Number,

e Last Date Calibrated,

e Calibration Due Date, and

e Applicable units for background and source counts
(typically count or cpm).

6. RCT If the meter or detector is due for calibration, it must be tagged "Calibration
Due" and given to the Project Health Physicist (or Field Supervisor if Project HP
is unavailable). Instruments requiring calibration shall not be used for taking
radiation measurements in survey areas.

7. RCT Check the high voltage setting and ensure that it is set as recommended on the
appropriate meter calibration certificate. If the voltage is not properly set,
contact the Project Health Physicist for further direction.

8. RCT Document these activities on the operational Daily Operational Check Log.

9. RCT Records the Background and Source Check count time for “Scalar” mode on the
datasheet. If the instrument has no scalar mode record an “R” on the count time
lines.

10. PHP Reviews the datasheet routinely and once it is completed per Section 7.7 and any
data anomalies have been resolved signs and dates the datasheet, then stores this
record in accordance with applicable Parsons and project procedures and client
requirements.

11. General The data on the datasheet should not be released to the client until Step 10 has
been completed.

7.2  Operational Checks

Note: This section of the procedure maybe implemented in conjunction with the sampling/survey
activity. It is acceptable to add attachments containing the information to the Sampling/Survey Grid
Datasheet and then reference this attachment on the datasheet. Any attachments are separately
numbered and not part of the Datasheet page numbering.

1. RCT Visual Inspection of Instrument-- Each instrument shall be inspected at the
start of each work shift to identify potential problems or damage prior to being
used in the survey area.

2. RCT Visual Inspection of Instrument-- The date and time of this check and prints
the name of the person performing the check shall be recorded on the Daily
Operational Check Log (Exhibit 1) that corresponds to the meter/detector serial
numbers in conjunction with documentation of the other activities in this section.
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3. RCT Visual Inspection of Instrument-- Visually check the instrument for signs of
physical damage (e.g., broken or loose cables; missing screws or other parts; and
inoperable switches or knobs) and ensure that the calibration due date has not
passed.

4. RCT Visual Inspection of Instrument-- Report any damage or other problems (not
already documented on the log) to the Project Health Physicist to determine 1f
the equipment can still be used. Malfunctioning instruments are not to be used
in the survey area, without specific authorization of the Project Health Physicist.

5. PHP Visual Inspection of Instrument—Assesses the significance of the damage and
based on good health physics practices and determines if the instrument should
not be used. Also provide information based on this determination to the RCT
to be record in the “Remarks” section.

6. RCT Visual Inspection of Instrument—If the instrument is damaged and should not
be used (i..e., based on discussion with the {PHP) indicate “N” in the
Visual/Battery Check portion of the log and terminated this procedure.
Document the damage in the “Remarks™ section.

7. RCT Battery Check--The batteries in each meter shall be checked at the start of each
work shift to ensure proper operation prior to being used in the survey area. Turn
the meter on and allow several minutes for the instrument to “warm-up” and
stabilize.

8. RCT Battery Check-- Test the batteries to ensure that the unit is functional by turning
the dial to the "BAT" position. The battery strength is indicated by the needle
deflection.

9. RCT Battery Check-- If the meter reading indicates that the batteries are good (e.g..
needle deflection into the “BAT TEST” portion of the scale), enter “OK™ on the
Daily Operational Check Log (Exhibit 1) under the “Visual/Battery Check™
column.

10. RCT Battery Check-- If the batteries are weak, turn off the meter and replace the
weak batteries with new batteries. Recheck the meter in accordance with Steps 7
to 10 ensure that the new batteries are good. If the meter indicates that the
batteries are good, enter “Replaced™ on the Daily Operational Check Log
(Exhibit 1) under the “Visual/Battery Check™ column to indicate that the
batteries were replaced.

11. RCT Battery Check-- If the meter indicates that the new batteries are not good.
replace the batteries again and retest the meter. If the meter is still not
functioning properly after trying two new sets of batteries, take the meter out of
service and contact the Project Health Physicist. Enter “F” (Failed) on the Daily
Operational Check Log (Exhibit 1) under the “Battery Check™ column to
indicate that the meter was taken out of service.

12. RCT Continue Procedure In Section 7.3, Background Check.
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7.3 Background Check

1. RCT
2. RCT
3. RCT
4. RCT
5. RCT
6. RCT
7. RCT
8. RCT
9. RCT
10. RCT

After completing the visual inspection and battery check (see Section 7.2). a
background check shall be performed at the start and end of each work shift prior
to using the instrument in the survey area. If practicable, when significant
amounts of data is being collected a mid-shift background check should be
completed.

Background readings shall be measured in a low background area to verify
proper instrument operation by measuring a consistent background radiation
level, and to ensure that the detector is not contaminated. When practicable, the
background area selected shall be similar to the conditions encountered in each
survey area. Obtain the source count jig.

All background checks shall be conducted at the same location and in the source
count jig to provide a consistent or at least documented background radiation
level. Often this is the background level for the counting of materials outside of
the survey area, such as smears and air samples.

Ensure that the meter is on and properly “warmed-up” and set to:
e Turn on the instrument.

e The appropriate multiplier dial to the appropriate scale for the
background activity (typically X1) if not a digital output.

e The "F-S" toggle switch to the slow response "S" mode. if applicable.
» Press the speaker button "ON", if applicable.

The detector face is to be orientated with the face down, consistent with Section
7.4. Ensure that all radiation sources are removed (at least 10 feet away) from
the area during the background check.

If a ratemeter background is to be collected (i.e., an “R™ is indicated for count
time), allow the meter reading to stabilize (approximately 20 seconds) until the
centra] tendency of the needle fluctuation can be read.

Record the reading in cpm on the Daily Operational Check Log (Exhibit 1)
under the “Background Check™ column.

If the scalar mode data is to be collected (i.e., a count time is specified). set the
meter to scalar count time and the counting time to the value on the Daily
Operational Check Log and initiate the scalar count.

Record the reading in cpm or count on the Daily Operational Check Log
(Exhibit 1) under the “Background Check” column.

Enter the background data into the control chart for this instrument (see Exhibit
2 for an example of a control chart) and calculate the control chart data indicated
if not automated. The software used to produce the control will calculate the
mean value and the two standard deviation value for this mean. If software is
not used these values must be calculated by hand.

Note: The background data entered in the control chart must be at least 1 hour
apart and never enter more than 3 values for any one shift.
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RCT

RCT

RCT

If this background data exceeds the allowed variation from the mean (see the
Daily Operation Check Log for limits) then indicate “F” (Fail) for the
instrument. tag out the instrument, and terminate this operation. Exceeding the
limit in the log indicates the instrument is beyond the acceptable tolerance for
variability.

Note: A possible reason for a high failure would be contamination of the
detector. Once the detector has been decontaminated this procedure maybe re-
initiated. but this should be included in the remarks column.

If the background reading is within 2 standard deviations of the average for the
control readings specific to the instrument, enter “P” (Pass) on the Daily
Operational Check Log (Exhibit 1) under the “Background Check - Pass/Fail™
column if at least 5 data points, widely separated in time, have been collected.

While the first 5 background values are being accumulated in the control chart

data set, a guide of the mean +/-20%, rather than the 2 standard deviation value
should be applied to this data in assessing if it falls within 2 standard deviation
of the mean.

Note: Unti] five values are collected the mean and standard deviation of this
mean may not have converged to a statistically valid value. The intent of this
data is to characterize the variability of background through time, thus collection
of several data point in a short time span does not provide useful data since the
background variation is a slowly varying value. The inclusion of several data
points in this data set collected over a short period of time will actual skew the
results.

If it is determined that the instrument is malfunctioning or contaminated, indicate
“F” (Fail) for the instrument, tag out the instrument, and terminate this operation.

Note: A possible reason for a high failure would be contamination of the
detector. Once the detector has been decontaminated this procedure maybe re-
initiated. but this should be included in the remarks column.

If the background exceeds 2 standard deviations repeat steps 6 to 12 once,
contact the PHP for instructions if the excess deviation reoccurs. Notify the
PHP even if the instrument passes on the second try within 3 days.

If the meter reading is now within 2 standard deviations criteria in step 12, enter
“P” (Pass) on the Daily Operational Check Log (Exhibit 1) under the
“Background Check - Pass/Fail” column and entry “Recheck™ in the “Remarks™
column. Also indicate the type of action (i.e.. decontamination) that was taken
for the recheck measurement.
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If it is determined that the instrument is malfunctioning or contaminated, indicate
“F* (Fail) for the instrument. tag out the instrument, and terminate this operation.

Note: A possible reason for a high failure would be contamination of the
detector. Once the detector has been decontaminated this procedure maybe re-
initiated, but this should be included in the remarks column.

14. RCT If a source check is required proceed to Section 7.4.

15. RCT If a source check is not required complete return to the applicable section of this
procedure.

7.4 Source Check

1. RCT After completing the background check (see Section 7.3). a source check is
typically performed at the start and end of each work shift prior to using the
instrument in the survey area. If practicable. when significant amounts of data is
being collected a mid-shift source check should be completed. Obtain the source
Jig if it is not present from Section 7.3 activities.

2. RCT Source readings shall be measured in a low background area and in the source
count jig to verify proper instrument operation by measuring a consistent source
plus background radiation level, and to ensure that the detector is not
contaminated.

3. RCT When practicable source checks shall be conducted at the same location to
provide a consistent or at least documented background radiation level. Often
this is the background level for the counting of materials, such as smears and air
samples. outside of the survey area.

4. RCT Ensure that the meter is on and properly “warmed-up” and set to:
e Turn on the instrument.

e The appropriate multiplier dial to the appropriate scale for the
background activity (typically X1) if not a digital output.

e The "F-S" toggle switch to the slow response "S" mode, if applicable.
o Press the speaker button "ON", if applicable.

5. RCT Obtain the check source(s) for this instrument. Use the source #(s) on the Daily
Operational Check Log,. if the data is unavailable use the source(s) designated by
the PHP.

6. RCT Carefully place the source in the jig facing up.

CAUTION: Do not contact the active surface of the sources with your skin.
This can result in unnecessary radiation exposure. These contact doses are
typically significantly higher than generally expected by personnel. In
addition, the chemical on the skin surface may damage the source
invalidating its calibration and possibly causing the release of radioactive
contamination.
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7. RCT Orient the detector face so it is facing the source at the fixed distance and in the
fixed orientation established by the jig. Ensure that all other radiation sources
are removed (at least 10 feet away) from the area during the source check.

8. RCT If a ratemeter source check is to be collected (i.e., an “R” is indicated for count
time), allow the meter reading to stabilize (approximately 20 seconds) until the
central tendency of the needle fluctuation can be read.

9. RCT Record the reading in cpm on the Daily Operational Check Log (Exhibit 1)
under the “Source Check” column and the “Source #” in its column, then go to
step 12.

10. RCT If the scalar mode data is to be collected (i.e., a count time is specified), set the
meter to scalar count time and the counting time to the value on the Daily
Operational Check Log and initiate the scalar count.

11. RCT Record the reading in counts or cpm on the Daily Operational Check Log
(Exhibit 1) under the “Source Check™ column and the “Source #” in its column.

12. RCT Enter the source check data into the control chart for this instrument (see Exhibit
2 for an example of a control chart) and calculate the control chart data indicated
if not automated. The software used to produce the control will calculate the
mean value and the two standard deviation value for this mean. If software is
not used these values must be calculated by hand.

Note: The source check data entered in the control chart must be at least 1 hour
apart and never enter more than 3 values for any one shift.

13. RCT If the source check data exceeds the allowed variation from the mean calculated
in the control chart activities (see the Daily Operation Check Log for limits) then
indicate “F’* (Fail) for the instrument, tag out the instrument, and terminate this
operation. Exceeding the limit in the log indicate the instrument is beyond the
acceptable tolerance for variability.

14. RCT If the source check reading is within 2 standard deviations of the average for the
control readings specific to the instrument, enter “P” (Pass) on the Daily
Operational Check Log (Exhibit 1) under the “Source Check - Pass/Fail” column
if at least 5 data points widely separated in time have been collected.

While the first 5 source check values are being accumulated in the control chart
data set, a guide of the mean +/-20%, rather than the 2 standard deviation value
should be applied to this data in assessing if 1t falls within 2 standard deviation

of the mean.

Note: Until five values are collected the mean and standard deviation of this
mean may not have converged to a statistically valid value. The intent of this
data is to characterize the variability of the instrument performance through time,
thus collection of several data point in a short time span does not provide useful
data since the instrument performance is a slowly varying value. The inclusion
of several data points in this data set collected over a short period of time will
actual skew the results.
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15. RCT If the source check value exceeds 2 standard deviations repeat steps 7 to 15 once.
contact the PHP for instructions if this excess variation reoccurs. Notify the
PHP even if the instrument passes on the second try within 3 days.

If the meter reading is now within 2 standard deviations of the average for the
control readings, enter “P” (Pass) on the Daily Operational Check Log

(Exhibit 1) under the “Source Check - Pass/Fail” column and entry “Recheck” in
the “Remarks™ column.

If it is determined that the instrument is malfunctioning or contaminated. indicate
“F” (Fail) for the instrument, tag out the instrument, and terminate this operation.

16. RCT Describe any off-normal conditions that occurred during this process (this
includes Sections 7.1 to 7.4 activities) in the “Remarks Column™ and then initial
entry.

17. RCT Return the source to the appropriate storage area.

18. RCT Record the data and time and initial the entry, then submit the datasheet to the
FS.

19. FS Verify activity completion and initials after the RCT.

20. RCT Proceed to the applicable section for completion of data collection activities. At

the termination of an activity or withdrawal of an instrument from usage
arranges for transmission of the Daily Operational Check Log to the PHP for
action and maintains a copy of this log in a manner consistent with the applicable
Parsons/project records management procedure.

21. PHP Review the datasheet per Section 7.7, and once any data anomalies have been
resolve sign and date the datasheet, then stores this record in accordance with
applicable Parsons and project procedures and client requirements.

22. General The data on the datasheet should not be release to the client until Step 21 has
been completed.

7.5 Survey of Surfaces or Items

Note: This instrument will be used to determine if radiological material (photon-emitting radioisotopes)
are present in the volumes or surfaces of floors, walls, soils, or equipment. These direct surface
measurements shall be taken prior to collecting smear samples to be representative of total (e.g., fixed
plus removable) contamination levels. Where the survey distance is variable due to surface
variation note this in the remarks section.
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Note: The Surface Radiation Field Measurement Datasheet (Exhibit 3) is used to document these
results. The data can be place in either the left or the right columns for “Direct Surface Readings” and
the other columns set used for another measurement, which maybe taken in conjunction with this
activity. When the data collection extends beyond the initial page a continuation sheet may be used. If
the continuation page is used transfer the information from the previous datasheet to the continuation
page header and continue page numbering. Attachments to these datasheets should be reference and
separately number and not included in the datasheet page count.

Note: This survey maybe conducted simultaneously with other surveys, implemented in accordance
with other sections of this procedure or other applicable procedures.

Note: If this survey is implemented using a gamma spectrometer in either gross counting or spectral
analysis modes see SOP-R-MCA-001 and SOP-R-MCA-002.

1. RCT Verify that Sections 7.1 to 7.4 have been completed for the shift and instrument
(i.e., detector, meter, and cable) to be used in this activity.

2. RCT Complete the initial portion of the Field Measurement Datasheet. Including the
following data:

e Project and Building/area information,

o Datasheet number and page,

o Print the name of the surveyor and FS,

o Instrument “Type™ and the units of the “Value™ it provides,
e A “N’toindicate that is a static count,

o [f an alternative survey distance (i.e., typically 0.5 + 0.5 cm) is required
record this value in cm, and

e The count time indicated as “R™.

3. RCT Ensure that the instrument is on and properly “warmed-up™.
4. RCT Set the instrument on the appropriate scale. if required.
5. RCT If the instrument has an attached check source record the check source reading,

otherwise indicate NA in this column.

Note: For instruments with an attached check source, throughout the survey
process occasionally check the instrument reading on the check source to verify
operation. If this value deviates by more that 20% note this in the remarks and
recheck the instrument operation per Sections 7.1 to 7.4.

6. RCT Position the "F-S" toggle switch to the "F" (fast) mode and ensure the speaker is
on.
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7. RCT Hold the detector face at the specified distance from the surface being measured.
or at the alternative distance is specified on the Surface Radiation Field Survey
Datasheet if a value is specified.

8. RC(CT Scan at a rate of 1 inch every 2 seconds (or as specified by the PHP and noted
on the datasheet remarks) to give the instrument time to respond. Scan rates
greater than two inches per second drastically reduce the probability of detection.
The operator should listen to the audio output closely since it responds faster
than the meter reading.

9. RCT For a ratemeter measurement allow the meter reading to stabilize (approximately
20 seconds) until the central tendency of the needle or digital fluctuation can be
read.

10. RCT If the reading exceeds 100,000 dpm/100 cm? (1,670 Bg/100 cm?) or alternate
action level specified in the RWP or health and safety plan, respiratory
protection is required.

11. RCT When surveying, any response above background should be investigated by
holding the detector still to verify that the radiation rate is above background.

12. RCT If a reading above twice background or the action level provided by the PHP for
this survey is confirmed, a static measurement should be taken in accordance
with Section 7.6 of this procedure.

13. RCT Continue scanning the entire surface within the designated area.

14. RCT [f localized contamination is found the RCT may. decontaminate the surface per
applicable Parsons procedure or other instructions provided by the Project Health
Physicist.

15. RCT Resurvey the decontaminated areas per Steps 7 through 15.

16. RCT Record the scanning (i.e.. highest reading in the area after any localized
decontamination) and decontamination information on the Surface Radiation
Field Measurement Data Sheet (see Exhibit 3).

NOTE: Avoid filling out unnecessary paperwork in contaminated areas or
radiation fields.

17. RCT Repeat Steps 8 through 17 for each surface measurement location.

18. RCT Per direction of the PHP/FS or at the RCT discretion complete Sections 7.3
and/or 7.4 to re-verify instrument performance. This is often completed
whenever there is a break in work activities.

19. RCT Record the total page count on each page and sign and date the datasheet, then
submit the datasheet to the FS.

20. FS Review and if completed properly, sign and date the datasheet, then store this in-
process record in accordance with applicable Parsons and project procedures and
client requirements.

21. PHP Review the datasheet per Section7.7, and once any data anomalies have been
resolved, sign and date the datasheet, then stores this record in accordance with
applicable Parsons and project procedures and client requirements.
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22. General The data on the datasheet should not be release to the client until Step 21 has
been completed.

7.6 Field Static Counts

Note: This instrument will be used to determine if radiological material (photon-emitting radioisotopes)
are present in the volumes or surfaces of floors, walls, soils, or equipment. These direct surface
measurements shall be taken prior to collecting smear samples to be representative of total (e.g., fixed
plus removable) contamination levels. Where the survey distance is variable due to surface
variation note this in the remarks section.

Note: The Surface Radiation Field Measurement Datasheet (Exhibit 3) is used to document these
results. The data can be place in either the left or the right columns for “Direct Surface Readings™ and
the other columns set used for another measurement, which maybe taken in conjunction with this
activity. When the data collection extends beyond the initial page a continuation sheet may be used. If
the continuation page is used transfer the information from the previous datasheet to the continuation
page header and continue page numbering. Attachments to these datasheets should be reference and
separately number and not included in the datasheet page count.

Note: If this survey is implemented using a gamma spectrometer in either gross counting or spectral
analysis modes see SOP-R-MCA-001 and SOP-R-MCA-002.

Note: This survey maybe conducted simultaneously with other surveys. implemented in accordance
with other sections of this procedure or other applicable procedures.

1. RCT Verify that Sections 7.1 to 7.4 have been completed for the shift and instrument
(1.e., detector, meter. and cable) to be used in this activity.

2. RCT Complete the initial portion of the Field Measurement Datasheet. Including the
following data:

e Project and Building/area information,

e Datasheet number and page,

e Print the name of the surveyor and FS,

o Instrument “Type’ and the units of the “Value™ it provides,
e A “Y”or “N"” to indicate if this is a static count,

o Specify survey distance (unless typically 0.5 + 0.5 cm is used) is
required record this value in cm, and

The count time in minutes, indicate “R” in this space if the survey is being made
in ratemeter mode.

3. RCT Ensure that the instrument is on and properly “warmed-up”.
4. RCT Set the instrument on the appropriate scale, if required.
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RCT

RCT

RCT

RCT

RCT

RCT

RCT

RCT
RCT

ES

PHP

General

If the instrument has an attached check source record the check source reading.
otherwise indicate NA in this column.

Note: For instruments with an attached check source, throughout the survey
process occasionally check the instrument reading on the check to verify
operation. If this value deviates by more that 20% note this in the remarks and
recheck the instrument operations per Sections 7.2 to 7.4.

Position the "F-S" toggle switch to the "F' (fast) mode and ensure the speaker is
on.

Per direction of the PHP/FS or at the RCT discretion complete Sections 7.3
and/or 7.4 to re-verify instrument performance. This is often completed
whenever there is a break in work activities.

Hold the detector face at the specified distance from the surface being measured.
or at the alternative distance is specified on the Surface Radiation Field Survey
Datasheet if a value is specified.

If this is a scalar mode measurement initiate a scalar count or if a ratemeter
measurement allow the meter reading to stabilize (approximately 20 seconds)
until the central tendency of the needle or digital fluctuation can be read.

If the reading exceeds 100,000 dpm/100 cm? (1,670 Bq/100 ¢m?) or alternate
action level specified in the RWP or health and safety plan, respiratory
protection is required.

Record the surface reading in cpm on the Surface Radiation Field Measurement
Data Sheet (Exhibit 3). The location of the measurement is also to be recorded
on the Data Sheet.

NOTE: Avoid filling out unnecessary paperwork in contaminated areas or
radiation fields.

Repeat Steps 8 through 12 for each location.

Record the total page count on each page and sign and date the datasheet, then
submit the datasheet to the FS.

Review and if completed properly, sign and date the datasheet. then stores this
in-process record in accordance with applicable Parsons and project procedures
and client requirements.

Review the datasheet per Section7.7, and once any data anomalies have been
resolve sign and date the datasheet, then stores this record in accordance with
applicable Parsons and project procedures and client requirements.

The data on the datasheet should not be release to the client until Step 15 has
been completed.
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7.7 Data Verification

This is the initial step in the verification and validation of the data generated by this procedure, the final
steps will be addressed by the verification and validation process describe in the applicable workplan or
similar document.

1. HP On the routine basis established in the work plan or if no basis is specified at least
every 10 working days, obtain the datasheets (i.e., Exhibit 1) generated by this
procedure. The datasheets can normally be identified by reviewing the activity

logbook(s).

2. HP Review the datasheets to ensure all information is complete. If not, resolve the
incomplete data in a manner consistent with applicable quality assurance
procedures.

3. HP Review the data for the following technical considerations:

e Are the data technical consistent,

e Are the calibrations of the instrument current, valid for the intended use. and of
sufficient accuracy for the intended use,

e Were appropriate and current calibration and check sources used,

e s there appropriate documentation for all calibrations (e.g.. meters. detectors.
and sources) in the records,

e Are the background values credible and are the background data consistent
with the statistical variability expected,

e Are the expected progeny present and in the appropriate ratios based on
relative activities.

o s the expected level of background radiation present.

e Have appropriate backgrounds data set been obtained.

o Is there consistency between these values and the other survey data,

o Are the radiation types and radionuclides present in credible relative ratios,

e Is additional count time required to meet data quality objectives..

e Does the equipment appear to be functioning properly.

e Were any technical concerns/inconsistencies appropriately followed up on and
resolved, and

o Are there any other outstanding technical, operational, or quality issues
associated with the data.

4. HP If there are problems or potential problems associated the data, the HP initiates the
any designated SOPs, as appropriate, and/or the Nonconformance Report Process
to resolve the concerns and ensure data integrity.

5. HP If the data does not have any outstanding problems, the HP signs the datasheet as
verified and stores the documentation in accordance with applicable procedures
and Project Management direction and terminates this procedure.

6. HP Documents the nonconformance report (NCR) number(s) (i.e., notes in the “Data
Verified” line indicating that the data is verified with closure of NCR #(s) )
associated with this verification.
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7. HP Once the datasheet is completed and any applicable NCRs are generated, signs and
dates the Datasheets as verified (i.e., verified pending resolution of outstanding
NCRs) and stores the documentation in accordance with applicable procedures and
Project Management direction, then terminate this procedure.

8.0 RECORDS

Exhibits 1 and 3 with any associated attachments and applicable associated NCRs are the quality
records generated by this procedure.
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Certificate

Exhibit 1
PARSONS Daily Operational Check Log SOP-R.SUR-1-1 - Page _ of _ _
Instrument # Revision 0
Last Date Calibrated:
Calibration Due Date:
Project Title: Meter Make/Model: (optional data enter as needed)
Project Number: Isotope: Efficiency:
Prepared By Print: Meter Serial No.: Isotope: Efﬁcgency:
. Isotope: _  Efficiency: _
Prepared By Signature: Date: __ Detector Make/Model: Isotope: Efficiency:
Verified By Signature: Date: Channel 1 Window: to (keVy)
Detector Serial No.: Channel 2 Window: to (keV)
Voltage Consistent With Calibration No Acceptable Background Range Acceptable Source Check Range

Date/
Time

Performed By
(Print and initial)

Visual/
Battery
Check

Background Check

Source Check

Gross Reading Pass/
(_ -minute Scalar) | Fail

Gross Reading (cpm) Remarks
(___-minute Scalar)

Pass/
Fail

Channel
(optional)

Remarks
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Exhibit 1 (Continued)
PARSONS Daily Operational Check Log (Continuation Sheet) SOP-RSUR-I-1-_ Page _of
Instrument # Revisions 0
Date/ Per.formed By ;:tl:;l_; Background Check Source Check Channel
Time | (Print and initial) Check Gross Reading Pass/ | Gross Reading (cpm) S " Pass/ | (optional) Remarks
(__ -minute Scalar) | Fail |(__ -minute Scalar) ouree Fail
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Exhibit 2

Example of a Control Chart

Parameter Being Tracked Cs-137 0.661 MeV peak counts, post fine tuning
Electectronics

URSA-MCA

Instrument Type

Model Number Universal Radiation Spectrum Analyzer
Mamfactarer RSa
Serial Number 20291
Detector
Instrument Type Fidler
Model Nurber M-23
Marmifacturer Ortec
Serial Number X-111
Geometry Center Line Area Source at 4"
ROI Cs-137 0.65]1 MeV peak
Count Data
Mean= 897.1667
STDEV=  71.46025
Data
Date/Time Number | Do Pull Block Status
1/1/00 0:00 1 805
1/5/00 0:00 3 1001
1/6/00 0:00 4 787
1/7/00 0:00 5 923
1/10/00 0:00 6 911
142/00 0:.00 2 856
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Exhibit 3

pAnsoNs Surface Radiation SOP-R-SUR-1-2- Revision 0
Field Measurement Datasheet Page _ of __ Date:
Project Title:
Project Number: Surveyor (print):_ Surveyor Signaturc: Date:
Building/arca/Floor:
Verifier (print): Verifier Signature: Date:
Room/unit Designation: s . .
Complete FS (print): FS Signature: Date:
Measurement Direct Surface Reading static (Y/N) |— Dircct Surface Reading static (Y/N) Alt. Distance (optional) cm (left instr)
i T ; - - . S
Location ype Count Time (M) Type Count Time (M) Alt. Distance (optional) cm (right instr)
No Per Reference Value Channcl Instr. # Value Channcl Instr. # Remarks
Map ( ) (optional) ( ) (optional)

Instr. Check Source

Specialized Geometry (optional):
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Exhibit 3 (continued)
PARSONS Surface Radiation SOP-R-SUR-1-2- Revision 0
Field Measurement Datasheet (continued) Page __of Date:
Measurement Location Dircct Surface Reading Direct Surface Reading
No | Per Reference Map Value Channel Instr. # Value Channcel Instr. # Remarks
( ) (optional) ( ) (optional)

PAPITAProjects\SENECA\SEAD-48 Waorkplantinstrument procedures\Scintillators.doc







[PARSONS | STANDARD OPERATING PROCEDURE |  Page: 1 of 13
Title: Collection, Handling, and Analysis of General Smear Samples for
Environmental Investigations

Procedure No. SOP-R-SUR-004 Revision: 0 Date: December 6, 2001
Office Manager Approval Health Physics Quality Assurance:
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1.0 PURPOSE

This procedure provides the requirements and techniques for collecting smear samples to determine
removable radioactive surface contamination. The purpose of taking removable surface measurements
is to determine the extent of radioactive contamination, to evaluate the potential for its migration, and to
assess methods for its decontamination. This procedure is intended to standardize the collection of
smear samples for the collection of radiological data on removable contamination.

2.0 SCOPE

This procedure establishes the requirements for performance, documentation, and review of surface
contamination surveys. This collection of smears is used to quantify removable radiological
contamination that may be present on the surfaces of floors, walls, or equipment. Note, the collection of
a smear sample actually alters the radiological conditions by removing some of the removable
contamination present on the surface.

This collection process maybe used to support decommissioning and/or impact assessment data
collection under the requirements of the DOE, NRC, DOT, or EPA. This procedure maybe applied to
other activities at the discretion of the Project Manager. This procedure can only be implemented by
trained and qualified personnel.
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3.0 REFERENCES

1. NRC, 1997. Multi-Agency Radiation Survey and Site Investigation Manual (MARSSIM), NUREG-
1575, Final, December 1997.

2. QA-15.0, Quality Assurance Procedure, Nonconformance Control, Quality Assurance Manual,
Parsons Infrastructure and Technology Group, Inc., Richland, Washington, current version or
equivalent Project specific nonconformance procedure.

I

SOP-G-SM-001, Sample Chain-of-Custody Control, Parsons Infrastructure and Technology Group.
Inc.. Richland, Washington current version.

4.0 DEFINITIONS

1. Direct Surface Contamination Monitoring is a measure of the total radioactivity present on a
surface and does not differentiate between fixed and removable (i.e., loose) surface
contamination.

2. Fixed contamination is radioactive material that is attached or contained in or on a surface in
such a manner that it is not readily moved by collection of smears from the surface and/or
routine activities.

I

Removable contamination is radioactive material that may be remove from a surface by
collection of smears and/or routine activities.

4. Representative sample is a sample which is reproducible and for which the activity collected is
related to the activity present based on a know relationship with an acceptable level of accuracy.

5. Smear is the collection of a representative sample of the removable radiological contamination
on a surface base on passing an absorbent material in contact with the surface under moderate
pressure over the surface. Typically it is assumed that the collection efficiency of a smear is on
the order of 10%, to ensure conservative controls.

6. Survey Area is an area where radioactive materials or contamination are or may be present.
Survey areas include areas where samples/smears (which may contain radioactivity) are being
screened.

5.0 GENERAL REQUIREMENTS AND LIMITATIONS

1. Latex or nitrile gloves shall be worn (and changed when contaminated or torn) when
taking smears where radiological contamination is present or suspected. A pair of
cotton gloves may be worn under the latex or nitrile gloves.
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2. The survey requirement will be established by the work plan, safety plan, and/or
equivalent documents for the project or specifically provided by the PHP.
3. Only qualified and trained personnel are allowed to implement this procedure.
4. The surfaces from which a sample is collected must be smooth enough that the smear is

not significantly damaged in collection of the sample and the smear contacts most of
the surface. Potentially deviations from this condition must be clearly documented in
data collection documentation.

5. Clearly label and contain all smears after collection.
6. Maintain chain of custody on all smears.
7. Surfaces conditions. smear collection technique. and smear materials must result in a

representative sample of the removable contamination on the surface or alternative
methods for sample collection should be evaluated.

8. Hands shall be periodically checked for contamination.

6.0 RESPONSIBILITIES

6.1 Project Health Physicist (PHP) is responsible for:

1. Ensuring that the location selection and survey requirements are consistent with the
technical requirements of this procedure. the regulations, applicable project
documentation, and good health physics practices.

2. Training the Radiological Control Technician (Tech) in the proper use of this
procedure.
3. Providing independent review of the documentation and data to ensure it is consistent

and credible, and following up on data anomalies on a regular basis (i.e., typically
weekly) or arranging for review of the data by a professional health physicist.

4. Training the Techs in the proper use of this procedure.
5. Identification and specification of equivalent techniques/processes if needed.
6. Reviewing the data to ensure that the data is consistent and credible, and following up

on data anomalies.

7. Arrange for archiving and/or appropriate disposal for all smears after analysis.
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6.2 Technicians (Tech) are responsible for:

1. Implementing this procedure and the applicable training.

2. Reporting any unsafe or unusual conditions to the Field Supervisor and/or Safety
Officer.

3. Reporting out of specification conditions to the Project Health Physicist and/or Field
Supervisor.

4, Maintain chain of custody on all smear samples.

6.3 Project Manager (PM) (or designee. such as the field supervisor)

1. Provides required materials and trained/qualified personnel for implementation of the
task.

2. Provides operational review of the project specific activities for these data collection
activities.

3. Determines the applicability of this procedure beyond the areas specifically identified
in Section 2.0.

6.4 Field Supervisor (FS)

1. PM site representative and responsible for routine supervision of the task.

2. Arranges for the storage and/or disposal of smear while in process, to ensure chain of
custody is maintained.

3. In conjunction with the PHP, arrange for archiving and/or appropriate disposal for all
smears after analysis

4. Verifies completion of the task.

7.0 PROCEDURES

Note: If at anytime during this procedure there are conditions that may impact the results, note this
information in the remarks section or on the back of the applicable datasheet.

CAUTION: Smear are potentially contaminated materials and should be handled and disposed
of as such. Note, the potential contamination maybe associated with radiological, chemical,
and/or biological contaminates dependent on the source location.

Note: If this activity involves a trainee then both the trainee and the Tech performing the on-the-job
training print/initial/sign their names.
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Note: This smear collection activity maybe conducted simultaneously with other activities,
implemented in accordance with other sections of this procedure or other applicable procedures.
Regulatory smears are always collected before large area smears unless the large area smear is part of
the decontaminatjon process. Smears are generally collected after the survey and counting activities in
a location are completed.

7.1 Regulatory Compliance Smears

Note: It is acceptable to add attachments containing the information to the Smear Collection Datasheet
(Exhibit 1) and then reference these attachments (i.e., attachments are not included in the datasheet page
count but are number separately) on the datasheet. In addition the Smear Collection Datasheet maybe
continued using a continuation sheet (see Exhibit 1). When a continuation sheet is initiated the relevant
data must be transferred from the previous datasheet and the page count continued. Implement the
Chain-of-Custody process for the sample, which this is typically a project related procedure and form,
although SOP-G-SM-001 maybe used as needed.

Note: The PHP will designate the area (i.e.. the number of cm” ) to be smeared. Typically 300 cm® are
is used for DOT related smears. 100 cm® smears are also often taken for regulatory purposes. The
shape of the smeared area is not important, although it usually is located at area of projected highest
contamination levels. If you are unable to smear the required area, note the problem in the remarks
section.

Note: Although glassine storage envelopes are preferred, historical practice has indicated that the use
of paper envelopes should not significantly impact the smear activity. It is essential that materials with
a static charge, such as plastics. are not placed in contact with the collection surface of the smear or air
sample.

1. PHP Reviews the work plan, site data, regulatory requirements, customer
requirements, applicable field survey instruments, and other applicable
documentation with the PM and establishes the appropriate smear sampling
requirements, smear collection areas, designates smear collection material, smear
containers, and regulatory significance for implementing this procedure.

2. FS/ Directs initiation of the survey activity in accordance with this procedure.
PHP
3. PHP Provide the Tech with the data identified in step 5.
4. Tech Obtains the designated smear collection material, smear containers, smear

collection template (if required), and Smear Collection Datasheet.
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5. Tech Record the following information on the Smear Collection Datasheet (Exhibit 1)
prior to smear collection:

e Project Title and Number,

e Location of the smears to be collected,

e Collector/Surveyor and FS name,

e Datasheet number,

o Indicate if the smears are to archived and if so where,

e Indicate the type of smear container to be used, if any,

e Applicable field survey instruments (i.e., instrument number and type).

and
o Check the intended use of the smears (check as many as appropriate).
6. Tech Proceed to the first smear collection location and record the location number and
map reference.
7. Tech Label the storage container and/or smear (see Exhibit 2).
8. Tech

Place the template over the area to be smeared, taking care to ensure that the
areas where the smear is to be collected is not disturbed.

9. Tech CAUTION: Use caution in surveying rough surfaces to avoid personal

injury or tearing of the smear paper.

CAUTION: Handle smear papers carefully to prevent personal
contamination or the spread of contamination.

Hold the smear paper such that the back of the smear is against the fingers.
Place the face of the smear paper against the surface to be smeared.

10. Tech Smear an area of designated size [e.g., approximately 100 square centimeters (16
square inches)] making a single pass over the area with moderate pressure. If a
template is used stay with the template area.

11. Tech If a special action level for the smears have been established, survey the smear in
accordance with the appropriate procedure and implement the designated actions
if the action level is exceeded.

12. Tech Survey the smear using the designated survey instruments, in accordance with
applicable survey/static count procedures and document these results on the
Smear Collection Datasheet. If the smear is larger than the probe area survey the
smear and then do a static count on the highest contamination level.

CAUTION: If safety action levels are exceeded implement the applicable
portions of the safety plan based on these survey and any other applicable
data.

Note: The prepoperational, source, and background checks for the
instrumentation must be completed and documented in accordance with the
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applicable procedure, however the field survey/static count results should be
documented on the Smear Collection Datasheet..

13. Tech Place each smear in a typically pre-labeled envelope or other suitable holder to
prevent cross contamination and loss of chain of custody on data.

14. Tech Record the area surveyed and any relevant remarks addressing off-normal
conditions or problems.

15. Tech Repeat steps 6 through 15 to all location have been addressed to this activity.
16. Tech Leave the potentially affected area.

17. Tech Initiate applicable chain-of-custody process and record the applicable COC
documentation number for each smear sample.

18. Tech Sign and date the Smear Collection Datasheet.

19. FS Verify completion of the task and then sign and date the Smear Collection
Datasheet.
20. PHP Review the datasheet routinely and once it is completed per Section 7.3. and

once any data anomalies have been resolve sign and date the datasheet, then
stores this record in accordance with applicable Parsons and project procedures
and client requirements.

21. General The data on the smears on the datasheet should not be release to the client until
Step 20 has been completed.

7.2 General Area Smears

Note: It is acceptable to add attachments containing the information to the Smear Collection Datasheet
(Exhibit 1) and then reference these attachments (i.e.. attachments are not included in the datasheet page
count but are number separately) on the datasheet. In addition the Smear Collection Datasheet maybe
continued using a continuation sheet (see Exhibit 1). When a continuation sheet is initiated the relevant
data must be transferred from the previous datasheet and the page count continued.

Note: The shape of the smeared area is not important, although it usually is located at area of projected
highest contamination levels. If you are unable to smear the required area, note the problem in the
remarks section.

Note: Although glassine storage envelopes are preferred, historical practice has indicated that the use
of paper envelopes should not significantly impact the smear activity. Note general area smears are
collected as part of a general survey of the area and typically involve a significantly larger area and
limited documentation. These smears are considered working information.

1. PHP Reviews the work plan, site data, regulatory requirements, customer
requirements, applicable field survey instruments, disposition of the smears,
applicable chain-of-custody requirements, and other applicable documentation
with the PM and establishes the appropriate survey requirements, smear
collection areas, designates smear collection material, smear containers, and
regulatory significance for implementing this procedure.
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2. FS/ Directs initiation of the survey activity in accordance with this procedure.
PHP
3. PHP Provide the Tech with the data identified in step 5.
4. Tech Obtains the designated smear collection material, smear containers (if
applicable), and Smear Collection Datasheet.
S.  Tech Record the following information on the Smear Collection Datasheet (Exhibit 1)
prior to smear collection:
e Project Title and Number,
e Location of the smears to be collected,
e Collector/Surveyor and FS name.
e Datasheet number,
e Indicate if the smears are to archived and if so where,
¢ Indicate the type of smear container to be used, if any,
e Applicable field survey instruments (i.e., type and number), and
o Check the intended use of the smears (check as many as appropriate).
6. Tech Proceed to the first smear collection location and record the location number and
map reference.
7.  Tech Label the storage container and/or smear (see Exhibit 2), if applicable.
8. Tech CAUTION: Use caution in surveying rough surfaces to avoid personal
injury or tearing of the smear material.
CAUTION: Handle smear papers carefully to prevent personal
contamination or the spread of contamination.
Hold the smear paper such that the back of the smear is against the fingers or
device. Place the face of the smear paper against the surface to be smeared.
9. Tech Smear the area of interest making a single pass over the area with moderate
pressure.
10. Tech Survey the smear using the designated survey instruments, in accordance with

applicable survey/static count procedures and document these results on the
Smear Collection Datasheet. If the smear is larger than the probe area survey the
smear and then do a static count on the highest contamination level.

CAUTION: If safety action levels are exceeded implement the applicable
portions of the safety plan based on these survey and any other applicable
data.

Note: The preoperational. source, and background checks for the instrumentation
must be completed and documented in accordance with the applicable procedure,
however the field survey/static count results should be documented on the Smear
Collection Datasheet.
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11. Tech Place each smear in a typically pre-labeled envelope or other suitable holder to
prevent cross contamination and loss of chain of custody on data, if it is to
evaluated later, other wise discard as potentially contaminated waste.

12. Tech Record the area surveyed and any relevant remarks addressing off-normal
conditions or problems.

13. Tech Repeat steps 5 to 13 for all location have been addressed to this survey activity.
14. Tech Leave the potentially affected area.

15. Tech Initiate applicable chain-of-custody process and record the applicable COC
documentation number for each smear sample, if required

16. Tech Sign and date the Smear Collection Datasheet.

17. FS Verify completion of the task and then sign and date the Smear Collection
Datasheet.
18. PHP Review the datasheet routinely and once it is completed per Section 7.3, and

once any data anomalies have been resolve sign and date the datasheet, then
stores this record in accordance with applicable Parsons and project procedures
and client requirements.

19. General The data on the datasheet should not be release to the client until Step 7.120 has
been completed.

7.3 Collection Data Verification and Validation

This is the initial step in the verification and validation of the data generated by this procedure, the final
steps will be addressed by the verification and validation process describe in the applicable workplan or
similar document.

1. HP On the routine basis established in the work plan or if no basis is specified at least
every 10 working days, obtain the datasheets (i.e., Exhibit 1) generated by this
procedure. The datasheets can normally be identified by reviewing the activity

logbook(s).

2. HP Review the datasheets to ensure all information is complete. If not, resolve the
incomplete data in a manner consistent with applicable quality assurance
procedures.

3. HP Review the data for the following technical considerations:

e Are the data technically consistent,

e Are the calibrations of the instrument current, valid for the intended use, and of
sufficient accuracy for the intended use,

e Were appropriate and current calibration and check sources used,

¢ s there appropriate documentation for all calibrations (e.g., meters, detectors,
and sources) in the records,

¢ Are the expected progeny present and in the appropriate ratios based on
relative activities,

PAPIT\Projects\SENECA\SEAD-48\Workplan\instrument procedures\Wipe.doc



[PARSONS | STANDARD OPERATING PROCEDURE | Page: 10 of 13
Title: Collection, Handling, and Analysis of General Smear Samples for
Environmental Investigations
Procedure No. SOP-R-SUR-004 ] Revision: 0 | Date: December 6, 2001

e [s the expected level of background radiation present,

e Have appropriate backgrounds data set been obtained,

e s there consistency between these values and the other survey data,

e Are the radiation types and radionuclides present in credible relative ratios,

e Were any technical concerns/inconsistencies appropriately followed up on and
resolved, and

e Are there any other outstanding technical, operational, or quality issues
associated with the data.

4. HP If there are problems or potential problems associated the data, the HP initiates the
any designated SOPs, as appropriate, and/or the Nonconformance Report Process
to resolve the concerns and ensure data integrity.

5. HP If the data does not have any outstanding problems, the HP signs the datasheet as
verified and stores the documentation in accordance with applicable procedures
and Project Management direction and terminates this procedure.

6. HP Document the nonconformance report (NCR) number(s) (i.e., notes in the “Data
Verified™ line indicating that the data is verified with closure of NCR #(s) )
associated with this verification.

7. HP Once the datasheet is completed and any applicable NCRs are generated. sign and
date the Datasheets as verified (i.e.. verified pending resolution of outstanding
NCRs) and store the documentation in accordance with applicable procedures and
Project Management direction, then terminate this procedure.

8.0 RECORDS

Exhibits 1, any chain-of-custody forms generated. and any associated attachments and any applicable
associated NCRs are the quality records generated by this procedure.
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Exhibit 1

PARSONS Smear Collection Datasheet SOP-R-SUR-4-1- Revision 0
Page ___of Date:
Project Title: .
Surveyor (print):_ Surveyor Signature:_ Date:
Project Number: . .
Verifier (print): Verifier Signature: Date:
Building/area/Floor:
Room/Unit Designation: Complete FS (print); FS Signature: Date:
Surve
lnstru);nent 1: Modcl No. Survey Instrument 2: Model No.
Smear to be . Discarded After
Yes N : i B . .
Archived es 0 Container Used Glassine Envelope Paper Envelope Field Counting
Archival Location (optional) Intended Use: | ] Health and Safety Controls | , DOT Shipping l | Establishing Compliance
Survey Instrument 1 Survey Instrument 2 Check if these are H-3 (i.c., tritium) smears
No | Per Reference Map Are? COC #
(cm’) Value Units Value Units Remarks
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Exhibit 1 (continued)

PARSONS Smear Collection Datasheet (continued) SOP-R.SUR-4-1 -
Survey Instrument 1 Survey Instrument 2
No Per Reference Map Are? COCH Y Y
(em”) Value Units Value Units Remarks
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Exhibit 2
Sample Numbering

Sample numbering can be in any format and method specified in the work plan or by the PHP as long as
it ensures that there are unique location and sample numbers for all locations at which survey data is
taken and all samples. If not designated in any other manner the following sample number protocol
should be followed.

BD-RM-UFS-GD-x-y-z-ddmmyy
Where:

e BD is the building designation,

e RM is the room designation.

e UFS is the unfolded rooms surface designation from the Sampling/Survey Grid Datasheet’s
graphical
description.

e GD is the sampling location grid designator.

e x-y-z is the coordinates within the grid (may be eliminated if they same coordinates are used for
all grids), the z value should be proceed by an “a™ if the value is the distance out of the surface
rather than into the surface.

e date of the sample collection if more than one sample is taken otherwise not necessary.
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4. Scintillation detector is a detector that is used to detect the presence of photon (i.e.. gamma or
x-ray) radiation. A scintillation detector typically consists of two components the scintillation
material and a photomultiplier tube (or photodiode) in a single sealed light tight package. The
scintillator produces a light pulse when it absorbs a photon, whose intensity is typically
proportional to the energy of the photon. The photomultiplier tube (or photodiode) detects this
pulse, multiplies its, and turns it into an electrical pulse that can be interpreted by a multichannel
analyzer, ratemeter, scalar, or other counting system.

5. Survey Area is an area where radioactive materials or contamination are or may be present.
Survey areas include areas where samples/smears (which may contain radioactivity) are being
screened.

6. XR or Krad ratemeter is an instrument that measure the integrated energy deposited in a unit
volume of material (i.e.. XIR the material is air or Klrad the material is tissue) from the
absorption of typically photon (i.e., gamma and x-ray) radiation. Although this instrumentation
is often referred as a &IR-ratemeter is more useful if it is calibrated to provide a measure of dose
in Xrad. The instrumentation in this procedure will have been calibrated to provide data in
Xrad/hr to allow assessment of dose rate.

5.0 GENERAL REQUIREMENTS AND LIMITATIONS

1. Use a scintillation detector and associated ratemeter instrument system specifically
authorized by the PHP and/or identified in the work plan or equivalent document.

2. The survey requirement will be established by the work plan. safety plan. and/or
equivalent documents for the project or specifically provided by the PHP.

3. Only qualified and trained personnel are allowed to implement this procedure.

4. A background determination and instrument operational check in accordance with this

procedure shall be performed prior to the first use of the instrument on each shift.
5. The instrument shall be fully functional prior to using in the survey area.

6. If the instrument appears to have failed during use in the survey area, then leave the
survey area immediately.

7. NEVER ADJUST THE CALIBRATION CONTROLS.

8. The count ratemeter. any cable, and detector are calibrated as a unit and may not be
interchanged without recalibration or surfaces with protrusions, without express
permission of the PHP.
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6.0 RESPONSIBILITIES

6.1

Project Health Physicist (PHP) is responsible for:

Ensuring that the selection and survey requirements are consistent with the technical
requirements of this procedure, the regulations, applicable project documentation, and
good health physics practices.

Training the Radiological Control Technician (RCT) in the proper use of this
procedure.

Providing independent review of the documentation and data to ensure it is consistent
and credible. and following up on data anomalies on a regular basis (i.e., typically
weekly) or arranging for review of the data by a professional health physicist.

Ensuring that the instruments are properly maintained and calibrated at specified
intervals.

Training the RCTs in the proper use of this instrument.

Identification and specification of equivalent instrumentation to be used with this
procedure.

Reviewing the instrument field test and measurement data to ensure that the data is
consistent and credible. and following up on data anomalies.

6.2 Radiological Control Technicians (RCT) are responsible for:

Implementing this procedure and the applicable training.

Reporting any unsafe or unusual conditions to the Field Supervisor and/or Safety
Officer.

Reporting out of specification conditions to the Project Health Physicist and/or Field
Supervisor.

Operating this instrument in accordance with this procedure and the applicable training.

Maintaining daily Operational check records for each instrument.

Documenting data collected using the instrument in accordance with appropriate
regulations and procedures.

Reporting instrument malfunctions to the Project Health Physicist.
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6.3 Project Manager (PM) (or designee. such as the field supervisor)

1. Provides required materials and trained/qualified personnel for implementation of the
task.

2. Provides operational review of the project specific activities for these data collection
activities.

3. Determines the applicability of this procedure beyond the areas specifically identified

in Section 2.0.
6.4 Field Supervisor (FS)

1. PM site representative and responsible for routine supervision of the task.

2. Verifies completion of the task.

7.0 PROCEDURES

Note: When surveying the detection of increases in activity can be more effectively identified by the
audible sound than by monitoring the meter movement or digital display. Use the sound to locate the
activity and the meter or display to assess the count rate or counts if available with the instrumentation.

Note: If at anytime during this procedure there are conditions that may impact the results note this
information in the comment section or on the back of the applicable datasheet.

Note: This procedure is for using photon scintillation equipment specifically authorized by the PHP
and/or the work plan or equivalent document.

CAUTION: This equipment should not be used to assess safety conditions in areas where
significant dose rates maybe present. When approaching unknown conditions be sure that the
detector is on the highest scale and then reduce it to the appropriate scale once conditions are
established. Extremely high radiation fluxes can result in saturation of this instrument and the
reads dropping to zero. If the ratemeter/scalar fails to indicate the presence of normal ambient
background leave the area immediately unless conditions can be established by other
instrumentation. The absence of a background reading and audible counting (unless the speaker
is turned off or no audible indication is provided) is an indication of instrument malfunction.
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5. RCT If missing. record the following information on the Daily Operational Check Log
(Exhibit 1) prior to using the instrument. A separate log needs to be maintained
for each instrument used.

e Project Title and Number,

e Meter Make/Model and Serial Number,

e Detector Make/Model and Serial Number,

e [ast Date Calibrated,

e (Calibration Due Date, and

e Applicable units for background and source counts
(typically Xrad/hr).

6. RCT If the meter or detector is due for calibration, it must be tagged "Calibration
Due" and given to the Project Health Physicist (or Field Supervisor if Project HP
is unavailable). Instruments requiring calibration shall not be used for taking
radiation measurements in survey areas.

7. RCT Check the high voltage setting and ensure that it is set as recommended on the
appropriate meter calibration certificate. If the voltage is not properly set.
contact the Project Health Physicist for further direction.

8. RCT Document these activities on the operational Daily Operational Check Log.

9. RCT Records the Background and Source Check count time for “Scalar” mode on the
datasheet. If the instrument has no scalar mode record an “R” on the count time
lines.

10. PHP Reviews the datasheet routinely and once it is completed per Section 7.6 and any
data anomalies have been resolved signs and dates the datasheet. then stores this
record in accordance with applicable Parsons and project procedures and client
requirements.

11. General The data on the datasheet should not be release to the client until Step 10 has
been completed.

7.2 Operational Checks

Note: This section of the procedure maybe implemented in conjunction with the sampling/survey
activity. It is acceptable to add attachments containing the information to the Sampling/Survey Grid
Datasheet and then reference this attachment on the datasheet. Any attachments are separately
numbered and not part of the Datasheet page numbering.

1. RCT Visual Inspection of Instrument-- Each instrument shall be inspected at the
start of each work shift to identify potential problems or damage prior to being
used in the survey area.

2. RCT Visual Inspection of Instrument-- The date and time of this check and prints
the name of the person performing the check shall be recorded on the Daily
Operational Check Log (Exhibit 1) that corresponds to the meter/detector serial
numbers in conjunction with documentation of the other activities in this section.
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3. RCT

4. RCT

5. PHP

6. RCT

7. RCT

8. RCT

9. RCT

10. RCT

11. RCT

12. RCT

Visual Inspection of Instrument-- Visually check the instrument for signs of
physical damage (e.g.. broken or loose cables; missing screws or other parts; and
inoperable switches or knobs) and ensure that the calibration due date has not
passed.

Visual Inspection of Instrument-- Report any damage or other problems (not
already documented on the log) to the Project Health Physicist to determine if
the equipment can still be used. Malfunctioning instruments are not to be used
in the survey area, without specific authorization of the Project Health Physicist.

Visual Inspection of Instrument—Assesses the significance of the damage and
based on good health physics practices and determine if the instrument should
not be used. Also provide information based on this determination to the RCT
to be record in the “Remarks™ section.

Visual Inspection of Instrument—If the instrument is damaged and should not
be used (i..e., based on discussion with the {PHP) indicate “N” in the
Visual/Battery Check portion of the log and terminated this procedure.
Document the damage in the “Remarks™ section.

Battery Check--The batteries in each meter shall be checked at the start of each
work shift to ensure proper operation prior to being used in the survey area. Turn
the meter on and allow several minutes for the instrument to “warm-up™ and
stabilize.

Battery Check-- Test the batteries to ensure that the unit is functional by turning
the dial to the "BAT" position. The battery strength is indicated by the needle
deflection.

Battery Check-- If the meter reading indicates that the batteries are good (e.g.,
needle deflection into the “BAT TEST™ portion of the scale), enter “OK™ on the
Daily Operational Check Log (Exhibit 1) under the “Visual/Battery Check”
column.

Battery Check-- If the batteries are weak, turn off the meter and replace the
weak batteries with new batteries. Recheck the meter in accordance with
Paragraphs 7.04(b) through (d) to ensure that the new batteries are good. If the
meter indicates that the batteries are good. enter “Replaced” on the Daily
Operational Check Log (Exhibit 1) under the “Visual/Battery Check™ column to
indicate that the batteries were replaced.

Battery Check-- If the meter indicates that the new batteries are not good,
replace the batteries again and retest the meter. 1f the meter is still not
functioning properly after trying two new sets of batteries, take the meter out of
service and contact the Project Health Physicist. Enter “F” (Failed) on the Daily
Operational Check Log (Exhibit 1) under the “Battery Check” column to
indicate that the meter was taken out of service.

Continue Procedure In Section 7.3, Background Check.
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RCT

. RCT

RCT

[f this background data exceeds the allowed variation from the mean (see the
Daily Operation Check Log for limits) then indicate “F” (Fail) for the
instrument, tag out the instrument, and terminate this operation. Exceeding the
limit in the log indicates the instrument is beyond the acceptable tolerance for
variability.

Note: A possible reason for a high failure would be contamination of the
detector. Once the detector has been decontaminated this procedure maybe re-
initiated, but this should be included in the remarks column.

If the background reading is within 2 standard deviations of the average for the
control readings specific to the instrument, enter “P” (Pass) on the Daily
Operational Check Log (Exhibit 1) under the “Background Check - Pass/Fail”
column if at least 5 data points, widely separated in time, have been collected.

While the first 5 background values are being accumulated in the control chart

data set. a guide of the mean +/-20%, rather than the 2 standard deviation value
should be applied to this data in assessing if it falls within 2 standard deviation
of the mean.

Note: Until five values are collected the mean and standard deviation of this
mean may not have converged to a statistically valid value. The intent of this
data is to characterize the variability of background through time. thus collection
of several data point in a short time span does not provide useful data since the
background variation is a slowly varying value. The inclusion of several data
points in this data set collected over a short period of time will actual skew the
results.

[f it is determined that the instrument is malfunctioning or contaminated. indicate
“F” (Fail) for the instrument. tag out the instrument. and terminate this operation.

Note: A possible reason for a high failure would be contamination of the
detector. Once the detector has been decontaminated this procedure maybe re-
initiated, but this should be included in the remarks column.

[f the background exceeds 2 standard deviations repeat steps 6 to 10 once,
contact the PHP for instructions if the excess deviation reoccurs. Notify the
PHP even if the instrument passes on the second try within 3 days.

If the meter reading is now within 2 standard deviations criteria in step 10, enter
“P” (Pass) on the Daily Operational Check Log (Exhibit 1) under the
“Background Check - Pass/Fail” column and entry “Recheck” in the “Remarks™
column. Also indicate the type of action (i.e., decontamination) that was taken
for the recheck measurement.

PAPIT\Projects\sSENECAV\SEAD-48\W orkplantinstrument procedures\MicroRem.doc




[PARSONS | STANDARD OPERATING PROCEDURE |  Page: 11 of 22

Title: Ambient Photon Xlrad Survey

Procedure No. SOP-R-SUR-005 |  Revision: 0 | Date: December 6, 2001

If it is determined that the instrument is malfunctioning or contaminated. indicate
“F (Fail) for the instrument, tag out the instrument, and terminate this operation.

Note: A possible reason for a high failure would be contamination of the
detector. Once the detector has been decontaminated this procedure maybe re-
initiated, but this should be included in the remarks column.

12. RCT If a source check is required proceed to Section 7.4.

13. RCT If a source check is not required complete return to the applicable section of this
procedure.

7.4 Source Check

1. RCT After completing the background check (see Section 7.3), a source check is
typically performed at the start and end of each work shift prior to using the
instrument in the survey area. If practicable. when significant amounts of data is
being collected a mid-shift source check should be completed. Obtain the source
jig if it is not present from Section 7.3 activities.

2. RCT Source readings shall be measured in a low background area to verify proper
instrument operation by measuring a consistent source plus background radiation
level. and to ensure that the detector is not contaminated.

3. RCT When practicable source checks shall be conducted at the same location to
provide a consistent or at least documented background radiation level. Often
this 1s the background level for the counting of materials, such as smears and air
samples. outside of the survey area.

4. RCT Ensure that the meter is on and properly “warmed-up™ and set to:
e Turn on the instrument.

e The appropriate multiplier dial to the appropriate scale for the
background activity (typically X1) if not a digital output.

e The "F-S" toggle switch to the slow response "S" mode, if applicable.
o Press the speaker button "ON", if applicable.

5. RCT Obtain the check source(s) for this instrument. Use the source #(s) on the Daily

Operational Check Log. if the data is unavailable use the source(s) designated by
the PHP.
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6. RCT Carefully place the source on the table or floor surface

CAUTION: Do not contact the active surface of the sources with your skin.
This can result in unnecessary radiation exposure. These contact doses are
typically significantly higher than generally expected by personnel. In
addition, the chemical on the skin surface may damage the source
invalidating its calibration and possibly causing the release of radioactive
contamination.

7. RCT Orient the detector face so it is facing the source at the fixed distance (normally
0.5 cm) and in the normal orientation. Ensure that all other radiation sources are
removed (at least 10 feet away) from the area during the source check.

8. RCT A ratemeter source check is to be collected (i.e., an “R” is indicated for count
time), allow the meter reading to stabilize (approximately 20 seconds) until the
central tendency of the needle fluctuation can be read.

9. RCT Record the reading in Xrad/hr (or XIR/hr) on the Daily Operational Check Log
(Exhibit 1) under the “Source Check™ column and the “Source #° in its column,
then go to step 10.

10. RCT Enter the source check data into the control chart for this instrument (see Exhibit
2 for an example of a control chart) and calculate the control chart data indicated
if not automated. The software used to produce the control will calculate the
mean value and the two standard deviation value for this mean. If software is
not used these values must be calculated by hand.

Note: The source check data entered in the control chart must be at least 1 hour
apart and never enter more than 3 values for any one shift.

11. RCT If the source check data exceeds the allowed variation from the mean calculated
in the control chart activities (see the Daily Operation Check Log for limits) then
indicate “F" (Fail) for the instrument, tag out the instrument, and terminate this
operation. Exceeding the limit in the log indicate the instrument is beyond the
acceptable tolerance for variability.

12. RCT If the source check reading is within 2 standard deviations of the average for the
control readings specific to the instrument, enter “P”* (Pass) on the Daily
Operational Check Log (Exhibit 1) under the “Source Check - Pass/Fail” column
if at least 5 data points widely separated in time have been collected.

While the first 5 source check values are being accumulated in the control chart
data set. a guide of the mean +/-20%, rather than the 2 standard deviation value
should be applied to this data in assessing if it falls within 2 standard deviation
of the mean.

Note: Until five values are collected the mean and standard deviation of this

mean may not have converged to a statistically valid value. The intent of this

data is to characterize the variability of the instrument performance through time,

thus collection of several data point in a short time span does not provide useful
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data since the instrument performance is a slowly varying value. The inclusion
of several data points in this data set collected over a short period of time will
actual skew the results.

13. RCT If the source check value exceeds 2 standard deviations repeat steps 7 to 13 once.
contact the PHP for instructions if this excess variation reoccurs. Notify the
PHP even if the instrument passes on the second try within 3 days.

If the meter reading is now within 2 standard deviations of the average for the
control readings, enter “P” (Pass) on the Daily Operational Check Log

(Exhibit 1) under the “Source Check - Pass/Fail” column and entry “Recheck’ in
the “Remarks”™ column.

[f it is determined that the instrument is malfunctioning or contaminated. indicate
“F" (Fail) for the instrument, tag out the instrument, and terminate this operation.

14. RCT Describe any off-normal conditions that occurred during this process (this
includes Sections 7.1 to 7.4 activities) in the “Remarks Column™ and then initial
entry.

15. RCT Return the source to the appropriate storage area.

16. RCT Record the data and time and initial the entry, then submit the datasheet to the
FS.

17. FS Verify activity completion and initials after the RCT.

18. RCT Proceed to the applicable section for completion of data collection activities. At

the termination of an activity or withdrawal of an instrument from usage

arranges for transmission of the Daily Operational Check Log to the PHP for
action and maintains a copy of this log in a manner consistent with the applicable
Parsons/project records management procedure.

19. PHP Review the datasheet per Section 7.6, and once any data anomalies have been
resolve sign and date the datasheet, then stores this record in accordance with
applicable Parsons and project procedures and client requirements.

20. General The data on the datasheet should not be release to the client until Step 19 has
been completed.

7.5 [XR Survey (i.e., Assess of Environmental Dose Rates)

Note: To implement this section the instrument used must be have a traceable calibration in Xlrad/hr
(or XIR/hr, although this is not recommended). This instrument will be used to determine if radiological
the ambient radiation level in the area or associated with the item. Where the survey distance is
variable due to surface variation note this in the remarks section.
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Note: The Surface Radiation Field Measurement Datasheet (Exhibit 3) is used to document these
results. The data can be place in either the left or the right columns for “Direct Surface Readings™ and
the other columns set used for another measurement, which maybe taken in conjunction with this
activity. When the data collection extends beyond the initial page a continuation sheet may be used. If
the continuation page is used transfer the information from the previous datasheet to the continuation
page header and continue page numbering. Attachments to these datasheets should be reference and
separately number and not included in the datasheet page count.

Note: This survey maybe conducted simultaneously with other surveys, implemented in accordance
with other sections of this procedure or other applicable procedures.

1. RCT Verify that Sections 7.1 to 7.4 have been completed for the shift and instrument
(i.e., detector, meter, and cable) to be used in this activity. Note, when
implementing Sections 7.3 and 7.4 the data should be recorded in Xrad/hr (or
XIR/hr. although this is not recommended).

2. RCT Complete the initial portion of the Field Measurement Datasheet. Including the
following data:

e Project and Building/Area information,

e Datasheet number and page.

e Print the name of the surveyor and FS,

e Instrument “Type™ and the units of the *“Value™ it provides,
e A “N"toindicate that is a static count,

e Ifan alternative survey distance (i.e., typically 100 £ 5 cm) is required
record this value in cm. and

.

e The count time indicated as “R

3. RCT Ensure that the instrument is on and properly “warmed-up™.
4. RCT Set the instrument on the appropriate scale, if required.
5. RCT If the instrument has an attached check source record the check source reading,

otherwise indicate NA in this column.

Note: For instruments with an attached check source, throughout the survey
process occasionally check the instrument reading on the check to verify
operations. If this value deviates by more that 20% note this in the remarks and
recheck the instrument operations per Sections 7.1 to 7.4.

6. RCT Position the "F-S" toggle switch to the slow response "F" (fast) mode and
ensure the speaker is on, if applicable.

7. RCT Hold the detector face or side at the specified distance from the surface being
measured, or at the alternative distance is specified on the Surface Radiation
Field Survey Datasheet if a value is specified.
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8.0 RECORDS

Exhibits 1 and 3 with any associated attachments and applicable associated NCRs are the quality
records generated by this procedure.
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Exhibit 1

=>
" /PARSONS

Daily Operational Check Log
Instrument #

SOP-R.SUR-I-1 - Page _ of
Revision 0
Last Date Calibrated:

Calibration Due Date:

Project Title:

Meter Make/Model:

(optional data enter as needed)

(___-minute Scalar) | Fail | (__ -minute Scalar)

Project Number: Isotope: _ Efficiency:
Prepared By Print: Meter Serial No.: Isotopef - Efﬁc!encyf -
. Isotope: Efficiency:
Prepared By Signature: Date: Detector Make/Model: Isotope: Efficiency:
Verified By Signature: Date: Channel 1 Window: to
Detector Serial No.: (keV)
Channel 2 Window: to
(keV)
Voltage Consistent With Calibration Certificate I I l No I Acceptable Background Range | Acceptabie Source Check Range
Perf: Visual/ Background Check Souree Check
Date/ | T€T! ormed By Battery Channel | o K
Time | (Print and initial) Check Gross Reading Pass/ | Gross Reading (cpm) | Remarks Pass/ | (optional) emarks

Fail
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Exhibit 1 (Continued)

PARSONS Daily Operational Check Log (Continuation  SOP-R.SUR-I-I - Page _ of
Sheet) Instrument # Revision 0
Visual/ Background Check Source Check
Date/ Performed.By . B;Stl::ry Gross Channel Remarks
Time |(Print and initial) Check Gross R.eadi',]g Pass/ Reading (crm) | Source # Pas.s/ (optional)
( -minute Scalar) Fail | -minute Fail
Scalar)
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Exhibit 2

Example of a Control Chart
Parameter Being Tracked Cs-137 0.66]1 MeV peak counts, post fine tuning

Electectronics
Instrament Type URSA-MCA
Model Number Uruversal Radiation Spectrum Analyzer
Mamifacturer RSa
Serial Nurber 20291
Detector
Instrument Type Fidler
Model Number M-23
Marmifacturer Otrtec
Serial Nuruber X-111
Geometry Center Line Area Sowrce at 4"
ROI Cs-137 0.661 MeV peak
Count Data
Mean= 897.1667

STDEV=  71.46025

Date/Time

1/1/00 0:00
1/5/00 0:00
176100 0:00
1/2/00 0:00
1/10/00 0:00
1/2/00 0:00
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Exhibit 3
pAnSDNS Surface Radiation SOP-R-SUR-1-2- Revision 0
Field Measurement Datasheet Page __of Date:
Project Title: Surveyor (print);_ Surveyor Signature:_ Date:
Project Number:
Building/area/Floor: Verificr (print): Verifier Signature: Date:
Room/unit Designation:
Complete FS (print): FS Signature: Date:
. Direct Surface Reading static (Y/N) l— Direct Surface Reading static (Y/N) Alt. Distance (optional) cm (left instr)
Measurement Loeation |l .
Type Count Time (M) Type Count Time (M) Alt. Distance (optional) cm (right instr)
No | Per Reference Map Value Channel Instr. # Value Channel Instr. # Remarks
( ) (optional) ( ) (optional)

Instr. Check Source

Specialized Geometry (optional):

PAPITAProjects\SENECASEAD-48\Workplantinstrument proceduresiMicroRem.doc




[PA. -ONS | STANDARD OPERATING PROCED E | Page: .. of 22

Title: Ambient Photon Xlrad Survey

Procedure No. SOP-R-SUR-005 | Revision: 0 | Date: December 6, 2001

Exhibit 3 (continued)

pARSONS Surface Radiati()n SOP‘R-SUR-]—Z- Revision 0
Field Measurement Datasheet (continued) Page ___of ___ Date:
Meast'lrement Direct Surface Readin Direct Surface Reading -
Location g
Remarks
No | Per Reference Value Channel Instr. # Value Channel Instr. #
Map ( ) (optional) ( ) (optional)
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1.0 PURPOSE

This procedure provides the requirements for measuring direct photon (gamma or X-ray) volume or
surface activity using a ratemeter or scalar with a FIDLER scintillation detector (e.g., Nal detector).
The FIDLER is a thin large surface area crystal designed to improve the performance in assessing low
energy photon flux (particularly the 60 keV peak associate with Am-241) by increasing the area of the
surface face while reducing the volume of the detector. The purpose of this procedure is to institute
daily operational checks and to standardize the operation of the photon survey instrument to ensure that
quality field measurements are obtained.
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2.0 SCOPE

This procedure is applicable to a FIDLER Nal crystal with a Bircon Analyst meter or equivalent
instruments specifically designated by the PHP or in the work plan or equivalent document. This
instrument will be used to quantify low energy photon emissions from radiological contamination
(photon-emitting radioisotopes) that may be present on the surfaces or within the matrix of floors, walls,
soils, or equipment. This detector is effect from a few keV to a few hundred keV, outside of this range
the larger volume scintillations detectors addressed by SOP-R-SUR-002 provide more accurate
measurements. These direct surface measurements are taken prior to collecting a smear sample for
surface surveys to ensure a representative assessment of the total (e.g., fixed plus removable)
contamination levels. This instrument is also used to screen samples (e.g., smears, soils, etc.) to
determine if radiological contamination is present and maybe used for radionuclide identification as
described in SOP-R-MCA-002.

This procedure is applicable to the collection of photon emission data, unrelated to energy of the
emission, and exposure rate data within the limitations of the response of the detector. This equipment
maybe used to support decommissioning and/or impact assessment data collection under the
requirements of the DOE, NRC, or EPA. This procedure maybe applied to other activities at the
discretion of the Project Manager. This procedure can only be implemented by trained and qualified
personnel.

3.0 REFERENCES

1. NRC, 1997. Multi-Agency Radiation Survey and Site Investigation Manual (MARSSIM), NUREG-
1575, Final. December 1997,

2. QA-15.0, Quality Assurance Procedure. Nonconformance Control, Quality Assurance Manual,
Parsons Infrastructure and Technology Group. Inc.. Richland. Washington, current version or
equivalent Project specific nonconformance procedure.

SOP-R-MCA-001, GM Pancake Probe Surveys and Static Counts for Beta and Photon Activily for
Environmental Investigations and Personnel Protection, Parsons Infrastructure and Technology
Group, Inc., Richland, Washington current version.

['S]

4. SOP-R-MCA-002, Gamma Spectroscopy Instrument Operation, Parsons Infrastructure and
Technology Group, Inc., Richland, Washington current version.

5. SOP-R-SUR-001, GM Pancake Probe Surveys and Static Counts for Beta and Photon Activity for
Environmental Investigations and Personnel Protection, Parsons Infrastructure and Technology
Group, Inc., Richland, Washington current version.

6. SOP-R-SUR-002, Photon (Gamma and X-Ray) Survey Using Scintillators for Environmental

Investigations and Personnel Protection, Parsons Infrastructure and Technology Group. Inc.,
Richland. Washington current version.
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7. SOP-R-SUR-004, Collection, Handling. and Analysis of General Smear Samples for Environmental
Investigations, Parsons Infrastructure and Technology Group, Inc., Richland, Washington current
version.

4.0 DEFINITIONS

1.

('S)

Channel refer to the setting (i.e., channel 1 or 2) on the FIDLER to select a window that was
preset during the calibration process.

Geometry as used in this procedure refers to the relative configuration between:

e The radiation source and the detector (e.g., point source beneath detector centerline a 1 cm
form the detector face) and the material,

e The distribution of the radioactive material in the radiation source.

e The type and amount of any materials between the source and the detector.

e The materials associated with the radiation source and any associate container including
back-scatter surfaces.

Mutichannel Analyzer (MCA) is an instrument with the capability of collection of radiation
flux data as a function of radiation energy when attached to a suitable detector. These
instruments typically have associate hardware/software for the identification of radionuclides in
addition to the assessment of detected flux.

Out refers to the FIDLER setting that extends the window over the entire range of the FIDLER.
in other words eliminates the window.

Ratemeter is an electronic devices that sums pulse received from a detector over a set time
period (typically very short) and displays this count in the form of equivalent counts per minute

(cpm).

Single-channel Analyzer (SCA) is an instrument or an instrument circuit with the capability of
collection of radiation flux data. which is greater than or less than the preset of radiation energy
when attached to a suitable detector.

Scalar is similar to a ratemeter but this instrument counts the pulse for a time period. typically
set by the operator. and displays the total counts for this time period.

Scintillation detector is a detector that is used to detect the presence of photon (i.e., gamma or
x-ray) radiation. A scintillation detector typically consists of two components the scintillation
material and a photomultiplier tube (or photodiode) in a single sealed light tight package. The
scintillator produces a light pulse when it absorbs a photon, whose intensity is typically
proportional to the energy of the photon. The photomultiplier tube (or photodiode) detects this
pulse, multiplies its, and turns it into an electrical pulse that can be interpreted by a multichannel
analyzer, ratemeter. scalar, or other counting system.
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9. Survey Area is an area where radioactive materials or contamination are or may be present.
Survey areas include areas where samples/smears (which may contain radioactivity) are being
screened.

10. Window is a set of energy bound set into the instrument during calibration, which limits the
collection of counts to photons within the energy bounds of the window. These windows are
established with an upper and lower bound SCA.

5.0 GENERAL REQUIREMENTS AND LIMITATIONS

Use a FIDLER detector and associated ratemeter/scalar instrument system with in the
set channel or without a set channel as specifically authorized by the PHP and/or
identified in the work plan or equivalent document. The channel are preset as part of
the calibration process using SCA’s to collect counts in specific energy bands. There
are 2 channels available with the FIDLER which will have the preset energy bands
identified in the calibration certificate.

The survey requirement will be established by the work plan. safety plan, and/or
equivalent documents for the project or specifically provided by the PHP.

Only qualified and trained personnel are allowed to implement this procedure.

A background determination and instrument Operational check in accordance with this
procedure shall be performed prior to the first use of the instrument on each shift.

The instrument shall be fully functional prior to using in the survey area.

If the instrument appears to have failed during use in the survey area, then leave the
survey area immediately.

NEVER ADJUST THE CALIBRATION CONTROLS OR THE CHANNEL
BOUNDARIES.

The count ratemeter/scalar, cable, and detector are calibrated as a unit and may not be
interchanged without recalibration.

6.0 RESPONSIBILITIES

Project Health Physicist (PHP) is responsible for:

Ensuring that the selection and survey requirements are consistent with the technical
requirements of this procedure, the regulations, applicable project documentation, and
good health physics practices.

Training the Radiological Control Technician (RCT) in the proper use of this
procedure.
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Providing independent review of the documentation and data to ensure it is consistent
and credible. and following up on data anomalies on a regular basis (i.e., typically
weekly) or arranging for review of the data by a professional health physicist.

Ensuring that the instruments are properly maintained and calibrated at specified
intervals.

Training the RCTs in the proper use of this instrument.

Identification and specification of equivalent instrumentation to be used with this
procedure.

Reviewing the instrument field test and measurement data to ensure that the data is
consistent and credible, and following up on data anomalies.

6.2 Radiological Control Technicians (RCT) are responsible for:

Implementing this procedure and the applicable training.

Reporting any unsafe or unusual conditions to the Field Supervisor and/or Safety
Officer.

Reporting out of specification conditions to the Project Health Physicist and/or Field
Supervisor.

Operating this instrument in accordance with this procedure and the applicable training.

Maintaining daily Operational check records for each instrument.

Documenting data collected using the instrument in accordance with appropriate
regulations and procedures.

Reporting instrument malfunctions to the Project Health Physicist.

6.3 Project Manager (PM) (or designee, such as the field supervisor)

Provides required materials and trained/qualified personnel for implementation of the
task.

Provides operational review of the project specific activities for these data collection
activities.

Determines the applicability of this procedure beyond the areas specifically identified
in Section 2.0.
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6.4 Field Supervisor (FS)

1. PM site representative and responsible for routine supervision of the task.

2. Verifies completion of the task.

7.0 PROCEDURES

Note: When surveying the detection of increases in activity can be more effectively identified by the
audible sound than by monitoring the meter movement or digital display. Use the sound to locate the
activity and the meter or display to assess the count rate or counts if available with the instrumentation.

Note: If at anytime during this procedure there are conditions that may impact the results note this
information in the comment section or on the back of the applicable datasheet.

Note: This procedure is for using low energy photon scintillation measurement equipment specifically
authorized by the PHP and/or the work plan or equivalent document.

Note: Exhibits 1, 2 and 3 are typical examples. but the current version of these datasheets are
maintained in SOP-R-SUR-001.

Note: Radioactive decay is a statistical phenomena and rates the radiation emission rate will fluctuate
significantly. In estimating count rates. the central tendency of the count rate (e.g.. meter position) and
not the upper or lower bound is relevant. It addition. in addressing survey activities, the background
radiation from natural and unrelated man-enhanced radiation (e.g.. fallout, some welding rods, exit
signs, smoke detectors) typically changes significantly as a function of location due to changes in
materials present. It is important to recognize that soils, rocks, concrete, blocks, and ceramics typically
have significant levels of ambient background associated with them and care should be exercised to not
miss-identify these materials as contaminated when only ambient background is present.

Note: Ifthis activity involves a trainee then both the trainee and the RCT performing the on-the-job
training print/initial/sign their names.

7.1 Prerequisite Actions

Note: It is acceptable to add attachments containing the information to the Daily Operational Check
Log (Exhibit 1) and then reference these attachments (i.e., attachments are not included in the datasheet
page count but are number separately) on the datasheet. In addition the Daily Operational Check Log
maybe continued using a continuation sheet (see Exhibit 1). When a continuation sheet is initiated the
relevant data must be transferred from the previous datasheet and the page count continued.
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1. PHP

2. PHP

3. FS/
PHP

4. PHP
5. RCT

6. RCT

7. RCT

8. RCT

9. RCT

Reviews the work plan, site data, regulatory requirements, customer
requirements, and other applicable documentation with the PM and establishes
the appropriate survey requirements, equivalent instrumentation, windows for
the equipment, count times, and action levels for implementing this procedure.

Arrange for the calibration of the FIDLER with the proper windows needed for
the intended survey.
Directs initiation of the survey activity in accordance with this procedure.

Provide the RCT with the data identified in steps 1 and 5.

Ensure that meter and detector match the calibration certificate prior to

operating.

e Assign an unique meter number to the instrument, which does not have
one.

e Attach an identifying label to the side of the meter, which does not have
one.

Record the meter number. meter and detector serial numbers, and calibration
information on the Survey Instrument Log.

If missing, record the following information on the Daily Operational Check
Log (Exhibit 1) prior to using the instrument. A separate log needs to be
maintained for each instrument used.

¢ Project Title and Number,

e Meter Make/Model and Serial Number,

e Detector Make/Model and Serial Number,
e Last Date Calibrated,

e (Calibration Due Date,

e Applicable units for background and source counts
(typically cpm, counts, or Xlrad/hr),
e Record the window information from the calibration
certificate for channels 1 and 2,
e Applicable count time if scalar counts (0.1, 1. or 10
minutes) are made or an R for ratemeter readings. and
e Isotope-specific instrument efficiencies based on
current calibration.
If the meter or detector is due for calibration, it must be tagged "Calibration
Due" and given to the Project Health Physicist (or Field Supervisor if Project
HP is unavailable). Instruments requiring calibration shall not be used for
taking radiation measurements in survey areas.
Check the high voltage setting and ensure that it is set as recommended on the
appropriate meter calibration certificate. If the voltage is not properly set.
contact the Project Health Physicist for further direction.

Document these activities on the operational Daily Operational Check Log.
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10. RCT Records the Background and Source Check count time for “*Scalar” mode on the
datasheet. If the instrument has no scalar mode record an “R* on these lines.

11. PHP Reviews the datasheet routinely and once it is completed per Section 7.8. Once
the datasheet is completed and any data anomalies have been resolved signs and
dates the datasheet, then stores this record in accordance with applicable Parsons
and project procedures and client requirements.

12. General The data on the datasheet should not be release to the client until Step 11 has
been completed.

7.2 Operational Checks

Note: This section of the procedure maybe implemented in conjunction with the sampling/survey
activity. It is acceptable to add attachments containing the information to the Sampling/Survey Grid
Datasheet and then reference these attachments on the datasheet. The attachments are separately
numbered and not part of the Datasheet page numbering.

1. RCT Visual Inspection of Instrument-- Each instrument shall be inspected at the
start of each work shift to identify potential problems or damage prior to being
used in the survey area.

2. RCT Visual Inspection of Instrument-- The date and time of this check and the
name of the person performing the check shall be recorded on the Daily
Operational Check Log (Exhibit 1) that corresponds to the meter/detector serial
numbers in conjunction with documentation of the other activities in this section.

3. RCT Visual Inspection of Instrument-- Visually check the instrument for signs of
physical damage (e.g., broken or loose cables; missing screws or other parts; and
inoperable switches or knobs) and ensure that the calibration due date has not
passed.

4. RCT Visual Inspection of Instrument-- Report any damage or other problems (not
already documented on the log) to the Project Health Physicist to determine if
the equipment can still be used. Malfunctioning instruments are not to be used
in the survey area, without specific authorization of the Project Health Physicist.

S. PHP Visual Inspection of Instrument—Assesses the significance of the damage and
based on good health physics practices determines if the instrument should not
be used. Also provide information based on this determination to the RCT to
be record in the “Remarks™ section.

6. RCT Visual Inspection of Instrument—If the instrument is damage and should not
be used (i..¢., based on discussion with the {PHP) indicate “N” in the
Visual/Battery Check portion of the log and terminated this procedure.
Document the damage in the “Remarks” section.
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7. RCT Visual Inspection of Instrument—If the scalar count time is not “R” open the
case and verify the circuit board switch is set to the indicated count time (i.e.,
0.1, 1, or 10 minutes per datasheet). If it is not set it to the indicated count time
correct the switch and document the adjustment in the “Remarks™ column.
Close the instrument case.

8. RCT Battery Check--The batteries in each meter shall be checked at the start of each
work shift to ensure proper operation prior to being used in the survey area. Turn
the meter on and allow several minutes for the instrument to “warm-up” and
stabilize.

9. RCT Battery Check-- Test the batteries to ensure that the unit is functional by turning
the dial to the "BAT" position. The battery strength is indicated by the needle
deflection.

10. RCT Battery Check-- If the meter reading indicates that the batteries are good (e.g.,
needle deflection into the “BAT TEST” portion of the scale), enter “OK” on the
Daily Operational Check Log (Exhibit 1) under the “Visual/Battery Check”
column.

11. RCT Battery Check-- If the batteries are weak, turn off the meter and replace the
weak batteries with new batteries. Recheck the meter in accordance with Steps 8
through 11 to ensure that the new batteries are good. If the meter indicates that
the batteries are good. enter “Replaced” on the Daily Operational Check Log
(Exhibit 1) under the “Visual/Battery Check™ column to indicate that the
batteries were replaced.

12. RCT Battery Check-- If the meter indicates that the new batteries are not good.
replace the batteries again and retest the meter. If the meter is still not
functioning properly after trying two new sets of batteries, take the meter out of
service and contact the Project Health Physicist. Enter “F” (Failed) on the Daily
Operational Check Log (Exhibit 1) under the “Battery Check” column to
indicate that the meter was taken out of service.

13. RCT Continue Procedure In Section 7.3, Background Check.

7.3 Background Check

Note: If readings with the various window (out, in channel 1, and/or channel 2) positions are being
used in this survey, the set of readings can be completed jointly by switching between each setting and
documenting the results separately or in the remarks column.

1. RCT After completing the visual inspection and battery check (see Section 7.2), a
background check shall be performed at the start and end of each work shift prior
to using the instrument in the survey area. If practicable, when significant
amounts of data is being collected a mid-shift background check should be
completed.

2. RCT Background readings shall be measured in a low background area to verify
proper instrument operation by measuring a consistent background radiation
level. and to ensure that the detector is not contaminated. When practicable. the
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background area selected shall be similar to the conditions encountered in each
survey area. Obtain the source count jig.

3. RCT All background checks shall be conducted at the same location and in the source
count jig to provide a consistent or at least documented background radiation
level. Often this is the background level for the counting of materials outside of
the survey area, such as smears and air samples.

4. RCT Ensure that the meter is on and properly “warmed-up” and set to:

e Turn on the instrument.

e The appropriate multiplier dial to the appropriate scale for the
background activity (typically X1) if not a digital output.

e The "F-S" toggle switch to the slow response "S" mode. if applicable.
o Set to the Channel 1, 2, or “Out” position, as appropriate.
e Press the speaker button "ON", if applicable.

Note: It is acceptable to switch between Channel 1, 2, or “Out™ position, as
appropriate, to collect the required data during this counting process.

5. RCT The detector face is to be orientated in the source count jig with the face down,
consistent with Section 7.4. Ensure that all radiation sources are removed (at
least 10 feet away) from the area during the background check.

6. RCT If aratemeter background is to be collected (i.e.. an “R” is indicated for count
time). allow the meter reading to stabilize (approximately 20 seconds) until the
central tendency of the needle fluctuation can be read.

7. RCT Record the reading in cpm on the Daily Operational Check Log (Exhibit 1)
under the “Background Check” column and go to step 10.

8. RCT If the scalar mode data is to be collected (i.e., a count time 1s specified). initiate
the scalar count.

9. RCT Record the reading in counts or cpm on the Daily Operational Check Log
(Exhibit 1) under the “Background Check” column for either the Channel 1,
Channel 2, and/or “Out” window settings, as appropriate.

10. RCT Enter the background data into the control chart for this instrument (see Exhibit
2 for an example of a control chart) and calculate the control chart data indicated
if not automated. The software used to produce the control will calculate the
mean value and the two standard deviation value for this mean. If software is
not used these values must be calculated by hand.

Note: The background data entered in the control chart must be at least 1 hour
apart and never enter more than 3 values for any one shift.
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15. RCT If a source check is not required complete return to the applicable section of this
procedure.

7.4 Source Check

Note: If readings with the various window (out, in channel 1, and/or channel 2) positions are being
used in this survey, the set of readings can be completed jointly by switching between each setting and
documenting the results separately or in the remarks column.

1. RCT After completing the background check (see Section 7.3), a source check is
typically performed at the start and end of each work shift prior to using the
instrument in the survey area. If practicable, when significant amounts of data is
being collected a mid-shift source check should be completed. Obtain the source
jig if it is not present from Section 7.3 activities.

2. RCT Source readings shall be measured in a low background area in the source jig to
verify proper instrument operation by measuring a consistent source plus
background radiation level, and to ensure that the detector is not contaminated.

3. RCT When practicable source checks shall be conducted at the same location to
provide a consistent or at least documented background radiation level. Often
this is the background level for the counting of materials. such as smears and air
samples. outside of the survey area.

4. RCT Ensure that the meter is on and properly “warmed-up” and set to:
e Turn on the instrument.
e The appropriate multiplier dial to the appropriate scale for the
background activity (typically X1) if not a digital output.
e The "F-S" toggle switch to the slow response "S" mode, if applicable.
e Set to the Channel 1, 2, or “Out” position, as appropriate.
e Press the speaker button "ON", if applicable.

Note: [t is acceptable to switch between Channel 1, 2, or “Out” position, as
appropriate, to collect the required data during this counting process.

5. RCT Obtain the check source(s) for this instrument. Use the source #(s) on the Daily

Operational Check Log, if the data is unavailable use the source(s) designated by
the PHP.

6. RCT Carefully place the source in the jig facing up.

CAUTION: Do not contact the active surface of the sources with your skin.
This can result in unnecessary radiation exposure. These contact doses are
typically significantly higher than generally expected by personnel. In
addition, the chemical on the skin surface may damage the source
invalidating its calibration and possibly causing the release of radioactive
contamination.
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RCT

RCT

RCT

RCT

RCT

RCT

RCT

RCT

Orient the detector face so it is facing the source at the fixed distance and in the
fixed orientation established by the jig. Ensure that all other radiation sources
are removed (at least 10 feet away) from the area during the source check.

If a ratemeter source check is to be collected (i.e., an “R” is indicated for count
time), allow the meter reading to stabilize (approximately 20 seconds) until the
central tendency of the needle fluctuation can be read.

Record the reading in cpm on the Daily Operational Check Log (Exhibit 1)
under the “Source Check” column and the “Source #” in its column, then go to
step 12.

If the scalar mode data is to be collected (i.e., a count time is specified), initiate
the scalar count.

Record the reading in counts or cpm on the Daily Operational Check Log
(Exhibit 1) under the “Source Check” column and the “Source #” in its column.

Enter the source check data into the control chart for this instrument (see Exhibit
2 for an example of a control chart) and calculate the control chart data indicated
if not automated. The software used to produce the control will calculate the
mean value and the two standard deviation value for this mean. If software is
not used these values must be calculated by hand.

Note: The source check data entered in the control chart must be at least 1 hour
apart and never enter more than 3 values for any one shift.

If the source check data exceeds the allowed variation from the mean calculated
in the control chart activities (see the Daily Operation Check Log for limits) then
indicate “F” (Fail) for the instrument, tag out the instrument, and terminate this
operation. Exceeding the limit in the log indicate the instrument is beyond the
acceptable tolerance for variability.

If the source check reading is within 2 standard deviations of the average for the
control readings specific to the instrument. enter “P” (Pass) on the Daily
Operational Check Log (Exhibit 1) under the “Source Check - Pass/Fail” column
if at least 5 data points widely separated in time have been collected.

While the first 5 source check values are being accumulated in the control chart
data set, a guide of the mean +/-20%, rather than the 2 standard deviation value
should be applied to this data in assessing if it falls within 2 standard deviation

of the mean.

Note: Until five values are collected the mean and standard deviation of this
mean may not have converged to a statistically valid value. The intent of this
data is to characterize the variability of the instrument performance through time,
thus collection of several data point in a short time span does not provide useful
data since the instrument performance is a slowly varying value. The inclusion
of several data points in this data set collected over a short period of time will
actual skew the results.
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RCT

RCT

RCT
RCT

FS
RCT

PHP

General

If the source check value exceeds 2 standard deviations repeat steps 7 to 15
once, contact the PHP for instructions if this excess variation reoccurs. Notify
the PHP even if the instrument passes on the second try within 3 days.

If the meter reading is now within 2 standard deviations of the average for the
control readings, enter “P” (Pass) on the Daily Operational Check Log

(Exhibit 1) under the “Source Check - Pass/Fail” column and entry “Recheck” in
the “Remarks” column.

[f it is determined that the instrument is malfunctioning or contaminated, indicate
“F” (Fail) for the instrument, tag out the instrument, and terminate this operation.

Describe any off-normal conditions that occurred during this process (this
includes Sections 7.1 to 7.4 activities) in the “Remarks Column™ and then initial
entry.

Return the source to the appropriate storage area.

Record the data and time and initial the entry, then submit the datasheet to the
FS.

Verify activity completion and initials after the RCT.

Proceed to the applicable section for completion of data collection activities. At
the termination of an activity or withdrawal of an instrument from usage

arranges for transmission of the Daily Operational Check Log to the PHP for
action and maintains a copy of this log in a manner consistent with the applicable
Parsons/project records management procedure.

Review the datasheet per Section 0, and once any data anomalies have been
resolve sign and date the datasheet, then stores this record in accordance with
applicable Parsons and project procedures and client requirements.

The data on the datasheet should not be release to the client until Step 21 has
been completed.

7.5 Survey of Surfaces or Items

Note: This instrument will be used to determine if radiological contamination (photon-emitting
radioisotopes) are present on the volume or surfaces of floors, walls, soils, or equipment. These direct
measurements shall be taken prior to collecting smear samples to be representative of total (e.g., fixed
plus removable) contamination levels. Where the survey distance is variable due to surface
variation note this in the remarks section.
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RCT Position the "F-S" toggle switch to the fast response '"F'' (fast) mode and ensure
the speaker is on. if applicable.

RCT Hold the detector face at the specified distance from the surface being measured.
or at the alternative distance is specified on the Surface Radiation Field Survey
Datasheet if a value is specified.

RCT Scan at a rate of 1 to 6 inch every 2 seconds to give the instrument time to
respond. The operator should listen to the audio output closely since it responds
faster than the meter reading.

RCT A ratemeter measurement allow the meter reading to stabilize (approximately 20
seconds) until the central tendency of the needle or digital fluctuation can be
read.

RCT If the reading exceeds 10,000 dpm/100 cm? (167 Bq/100 cm?) or alternate action
level specified in the RWP or health and safety plan, respiratory protection is
required.

RCT When surveying, any response above background should be investigated by
holding the detector still to verify that the radiation rate is above background.

RCT If a reading above 1.25 times background or the action level provided by the
PHP for this survey is confirmed, a static measurement should be taken in
accordance with Section 7.6 of this procedure.

RCT Continue scanning the entire surface within the designated area.

RCT If localized contamination is found the RCT may. decontaminate the surface per
applicable Parsons procedure or other instructions provided by the Project Health
Physicist.

RCT Resurvey the decontaminated areas per Steps 8 through 16.

RCT Record the scanning (i.e., highest reading in the area after any localized

decontamination), the channel, and decontamination information on the Surface
Radiation Field Measurement Data Sheet (see Exhibit 3).

NOTE: Avoid filling out unnecessary paperwork in contaminated areas or
radiation fields.

RCT Repeat Steps 9 through 18 for each surface measurement location.

RCT Per direction of the PHP/FS or at the RCT discretion complete Sections 7.3
and/or 7.4 to re-verify instrument performance. This is often completed
whenever there is a break in work activities.

RCT Record the total page count on each page and sign and date the datasheet, then
submit the datatsheet to the FS.

ES Review and if completed properly, sign and date the datasheet, then stores this
in-process record in accordance with applicable Parsons and project procedures
and client requirements.

PHP Review the datasheet per Section 7.8, and once any data anomalies have been
resolve sign and date the datasheet. then stores this record in accordance with
applicable Parsons and project procedures and client requirements.
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23. General The data on the datasheet should not be release to the client until Step 22 has
been completed.

7.6 Field Static Counts

Note: This instrument will be used to determine if radiological contamination (photon-emitting
radioisotopes) are present on the volumes or surfaces of floors, walls, soils, or equipment. These direct
surface measurements shall be taken prior to collecting smear samples to be representative of total (e.g.,
fixed plus removable) contamination levels. Where the survey distance is variable due to surface
variation note this in the remarks section.

Note: The Surface Radiation Field Measurement Datasheet (Exhibit 3) is used to document these
results. The data can be place in either the left or the right columns for “Direct Surface Readings™ and
the other columns set used for another measurement, which maybe taken in conjunction with this
activity. When the data collection extends beyond the initial page a continuation sheet may be used. If
the continuation page is used transfer the information from the previous datasheet to the continuation
page header and continue page numbering. Attachments to these datasheets should be reference and
separately number and not included in the datasheet page count.

Note: [freadings with the various window (out, in channel 1, and/or channel 2) positions are being
used in this survey, the set of readings can be completed jointly by switching between each setting and
documenting the results separately or in the remarks column.

Note: This survey maybe conducted in simultaneously with other surveys. implemented in accordance
with other sections of this procedure or other applicable procedures.

1. RCT Verify that Sections 7.1 to 7.4 have been completed for the shift and instrument
(i.e., detector, meter, and cable) to be used in this activity.

2. RCT Complete the initial portion of the Field Measurement Datasheet. Including the
following data:

e Project and Building/area information,

¢ Datasheet number and page,

e Print the name of the surveyor and FS,

e Instrument “Type” and the units of the “Value” it provides,
e Record Channel 1, 2, or “Out” position, as appropriate.

e A “Y”or“N"” to indicate if this is a static count,

e [fan alternative survey distance (i.e., typically 0.5 + 0.5 cm) is required
record this value in ¢cm, and

The count time in minutes, indicate “R™ in this space if the survey is being made
in ratemeter mode.
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3. RCT Ensure that the instrument is on and properly “warmed-up™.
4. RCT Set the instrument on the appropriate scale, if required.

5. RCT Set to Channel 1, Channel 2. or “Out”, as appropriate.

Note: It is acceptable to switch between Channel 1, 2, or “Out™ position, as
appropriate, to collect the required data during this counting process.

6. RCT If the instrument has an attached check source record the check source reading,
otherwise indicate NA in this column.

Note: For instruments with an attached check source, throughout the survey
process occasionally check the instrument reading on the check to verify
operations. If this value deviates by more that 20% note this in the remarks and
recheck the instrument operations per Sections 7.1 to 7.4.

7. RCT Position the "F-S" toggle switch to the fast response "F'" (fast) mode and ensure
the speaker is on, if applicable.

8. RCT Per direction of the PHP/FS or at the RCT discretion complete Sections 7.3
and/or 7.4 to re-verify instrument performance. This is often completed
whenever there is a break in work activities.

9. RCT Hold the detector face at the specified distance from the surface being measured,
or at the alternative distance is specified on the Surface Radiation Field Survey
Datasheet if a value is specified.

10. RCT If this is a scalar mode measurement initiate a scalar count or if a ratemeter
measurement allow the meter reading to stabilize (approximately 20 seconds)
until the central tendency of the needle or digital fluctuation can be read.

11. RCT If the reading exceeds 10,000 dpm/100 cm? (167 Bq/100 cm?) or alternate action
level specified in the RWP or health and safety plan, respiratory protection is
required.

12. RCT Record the reading in cpm on the Surface Radiation Field Measurement Data
Sheet (Exhibit 3). The location of the measurement and window is also to be
recorded on the Data Sheet.

NOTE: Avoid filling out unnecessary paperwork in contaminated areas or
radiation fields.

13. RCT Repeat Steps 9 through 13 for each location.

14. RCT Record the total page count on each page and sign and date the datasheet, then
submit the datasheet to the FS.

15. FS Review and if completed properly, sign and date the datasheet, then stores this
in-process record in accordance with applicable Parsons and project procedures
and client requirements.

16. PHP Review the datasheet per Section 7.8, and once any data anomalies have been
resolve sign and date the datasheet, then stores this record in accordance with
applicable Parsons and project procedures and client requirements.

17. General The data on the datasheet should not be release to the client until Step 16 has
been completed.
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7.7 Counting of Smear, Air Samples, and Other Materials

CAUTION: Smears, samples, and equipment should be handled as potentially contaminated
material during this process.

Note: Ifreadings with the various window (out, in channel 1, and/or channel 2) positions are being
used in this survey, the set of readings can be completed jointly by switching between each setting and
documenting the results separately or in the remarks column.

1. PHP Specify the appropriate counting system geometry and sources for used in
calibrating/source checking this configuration and provide this information to the
RCT.

2. RCT Obtains the counting jig/configuration system and sources specified by the PHP.
3. RCT Verify that Sections 7.1 through 7.4 have been completed for the instrument.

4. RCT Complete a background count for the counting jig/configuration per Section 7.3,
being sure to use the control charts and actions level for this specific geometry
for the instrument and not the general geometry for the instrument.

5. RCT Reference the geometry in the “Remarks™ section of the form. (The geometry
must be described in detail in the “Specific Geometry™ section of the Surface
Radiation Field Measurement Datasheet used to record this data, which is a
possible reference.)

6. RCT Complete a source count for the each source designated by the PHP for the
counting jig/configuration per Section 7.4. being sure to use the control charts
and actions level for this specific geometry for the instrument and not the general
geometry for the instrument.

7. RCT Reference the geometry in the “Remarks™ section of the form. (The geometry
must be described in detail in the “Specific Geometry™ section of the “Surface
Radiation Field Measurement Datasheet™ used to record this data, which is a
possible reference.)

8. RCT Return the source to the appropriate storage area.

9. RCT Place the sample in a jig or other container to establish the fixed geometry
specified by the PHP

10. RCT Perform the static count of the samples in accordance with Section 7.6 in a low

background area. The sample number used in the count are the location. The
samples are to be counted in the jig.

11. RCT Document the geometry for these counts in the “Specific Geometry” section of
the Surface Radiation Field Measurement Datasheet.

12. RCT Samples should be handled as potentially contaminated material after counting.
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7.8 Data Verification

This is the initial step in the verification and validation of the data generated by this procedure, the final
steps will be addressed by the verification and validation process describe in the applicable workplan or
similar document.

1. HP
2 HP
3 HP
4 HP
5 HP
6 HP

On the routine basis established in the work plan or if no basis is specified at least
every 10 working days. obtain the datasheets (i.e., Exhibit 1) generated by this
procedure. The datasheets can normally be identified by reviewing the activity
logbook(s).

Review the datasheets to ensure all information is complete. If not, resolve the
incomplete data in a manner consistent with applicable quality assurance
procedures.

Review the data for the following technical considerations:

e Are the data technical consistent.

e Are the calibrations of the instrument current, valid for the intended use, and of
sufficient accuracy for the intended use,

e Were appropriate and current calibration and check sources used,

e s there appropriate documentation for all calibrations (e.g., meters. detectors,
and sources) in the records,

e Are the background values credible and are the background data consistent
with the statistical variability expected,

e [sthe expected level of background radiation present,

e Have appropriate backgrounds data set been obtained.

e s there consistency between these values and the other survey data.

e Are the radiation types and radionuclides present in credible relative ratios,

e [sadditional count time required to meet data quality objectives,

e Does the equipment appear to be functioning properly,

e Were any technical concerns/inconsistencies appropriately followed up on and
resolved, and

e Are there any other outstanding technical, operational, or quality issues
associated with the data.

[f there are problems or potential problems associated the data, the HP initiates the

any designated SOPs. as appropriate, and/or the Nonconformance Report Process

to resolve the concerns and ensure data integrity.

If the data does not have any outstanding problems, the HP signs the datasheet as

verified and stores the documentation in accordance with applicable procedures

and Project Management direction and terminates this procedure.

Documents the nonconformance report (NCR) number(s) (i.e., notes in the “Data

Verified™ line indicating that the data is verified with closure of NCR #(s) )

associated with this verification.
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7. HP Once the datasheet is completed and any applicable NCRs are generated, signs and
dates the Datasheets as verified (i.e., verified pending resolution of outstanding
NCRs) and stores the documentation in accordance with applicable procedures and
Project Management direction, then terminate this procedure.

8.0 RECORDS

Exhibits 1 and 3 and any associated attachments and any applicable associated NCRs are the quality
records generated by this procedure.

PAPIT\Projects\SENECA\SEAD-48\W orkplantinstrunment procedures\FIDLER .doc



[PA. .50NS | STANDARD OPERATING PROCELURE |

Page: 22 of 26

Title:  Surveys Using the FIDLER Detector

Procedure No. SOP-R-SUR-006 | Revision: 0 ‘

Date: December 6, 2001

Exhibit 1

(___-minute Scalar) | Fail | (___-minute Scalar)

Fail

SOP-R.SUR-1-1 - Page _ of
pARSDNS Daily Operational Check Log Revision 0
Instrument # Last Date Calibrated:
Calibration Due Date:
Project Title: Meter Make/Model: (optional data enter as needed)
Project Number: . Isotope: Efﬁciency:
Prepared By Print: Meter Serial No.: Isotope: Efﬁcfency.
) Isotope: Efficiency:
Prepared By Signature: Date: Detector Make/Model: Isotope: Efficiency:
Verified By Signature: Date: Channel 1 Window: to (keV)
Detector Serial No.: Channel 2 Window: to (keV)
Voltage Consistent With Calibration No Acceptable Background Range Acceptable Source Check Range
Certificate
Perf dB Visual/ Background Check Source Check
Date/ ;r' otrmed . }; | Battery . - Channel | p emarks
Time (Print and initial) Check Gross Reading Pass/ | Gross Reading (cpm) Source # Pass/ | (optionat)
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Exhibit 1 (Continued)

PARSONS Daily Operational Check Log (Continuation Sheet) =~ SOP-R.SUR-I-1 - Page __ of
Instrument # Revision 0
Date/ | Performed By Visual/ Background Check Source Check
ate . . Batter Channel
Time | (Print and initial) Checky Gross Reading Pass/ | Gross Reading (cpm) Source i Pass/ | (optional) Remarks
(_-minute Scalar) Fail | (___ -minute Scalar) Fail
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Exhibit 2
Example of a Control Chart

Parameter Being Tracked Cs-137 0.661 MeV peak counts, post fine tuning e Dat
. ata
Electectronics Control Chart
Irstrament Type URSA-MCA ~# - Mean
Model Number Uruversal Radiation Spectrum Analyzer —i&— 2 Sigma Lower Bound
Mamfacturer R5A 1400 {—— 2 Sigma Upper Bound
Serial Nuwrber 20291 i Ll
Detector
Instrument Type Fidler 1300
Model Number M-23
Mamifacturer Ortec 1200
Serial Nurrber X-111
Geometry Center Line Area Source at 4" 1100 !
ROl Cs-1370.661 MeV peak ®
Count Data = :
Mean=  897.1667 S 1oaa :
STDEV= 7146025 j?
900 ~ j
i 1p 15 20
800
Daita
Date/Time Number
1/1/00 0:00 1 700
1/5/00 0:00 3
1/6/00 0:00 4 600 -
1/7/00 0:00 5 -1 .
T710/56 000 p (Count Number
1/2/00 0:00 2

PAPITAProjects\SENECA\SEAD-48Workplantinstrument procedures\FIDLIIR .doc



PA. ONS | STANDARD OPERATING PROCEDUKE |

Page: <o of 26

Title:  Surveys Using the FIDLER Detector

Procedure No. SOP-R-SUR-006 | Revision: 0 |

Date: December 6, 2001

Exhibit 3

A Ficld Measurement Datasheet Page __of Date:
Project Title: Surveyor (print):_ Surveyor Signature: Date:
Project Number:
Building/area/Floor: Verifier (print): Verilier Signature: Date:
Room/unit Designation: L
Complete FS (print); FS Signature: Date:
Direet Surface Reading statie (Y/N) l_ Direct Surface Reading static (Y/N) Alt. Distance (optional) cm (left instr)
Measurement Location |- b .
Type _~ CountTimeM)__ Type __ Count Time (M) Alt. Distance (optional) cm (right instr)
No Per Reference Value Channel Instr. # Value ( ) | Channel Instr. # Remarks
Map ( ) (optional) (optional)

Instr. Check Source

Specialized Geometry (optional):
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Exhibit 3 (continued)

pARSDNS Surface Radiation SOP-R-SUR-1-2- Revision 0
Field Measurement Datasheet (continued) Page ___of Date:
Measurement Location Direct Surface Reading Direct Surface Reading
No | Per Reference Map Value Channel Instr. # Value Channel Instr. # Remarks
( ) (optional) ( ) (optional)
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2. SCOPE oo et 2
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4. DEFINITIONS L.ttt e ettt e e et e e e s e e e sstt e e ets e e e et e e e easeeeaeeeaaeeaeennteesenenses 2
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6.2 Radiological Control Technicians (RCT) are responsible for: ............cooiieiiiiiiiiiiiieeeeeee e, 4
6.3  Project Manager (PM) (or designee. such as the field supervisor) ........cccocveviviiviiiiiiiiiineeeeen, 4
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71 PIrOCEAUIES ...ttt ettt e e e e at e et e e st bt e e asee et be e et e e ass e e et n e e annn e e e e 5
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1. PURPOSE

This procedure provides the requirements for measuring direct alpha surface activity using a ratemeter
or scalar with a ZnS scintillation detector. The purpose of this procedure is to institute daily operational
checks and to standardize the operation of the alpha survey instrument to ensure that quality field
measurements are obtained.
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2. SCOPE

This instrument will be used to quantify radiological contamination (alpha-emitting radioisotopes) that
may be present on the surfaces of floors, walls, soils, or equipment. These direct surface measurements
are taken prior to collecting a smear sample to be representative of total (e.g., fixed plus removable)
contamination levels. This instrument is also used to screen samples (e.g., smears, soils, etc.) to
determine if radiological contamination is present.This procedure is applicable to the collection of alpha
emission data, unrelated to energy of the emission, within the limitations of the response of the detector.
This equipment maybe used to support decommissioning and/or impact assessment data collection
under the requirements of the DOE, NRC, or EPA. This procedure maybe applied to other activities at
the discretion of the Project Manager. This procedure can only be implemented by trained and qualified
personnel.

3. REFERENCES

1. NRC, 1997. Multi-Agency Radiation Survey and Site Investigation Manual (MARSSIM), NUREG-
1575, Final. December 1997.

2. Instruction Manual Ludlum Model 2241 Count Ratemeter.

Instruction Manual Ludlum Model 43-1-1, Digital Scalar/Ratemeter.

(%)

4. SOP-R-SUR-004. Collection, Handling. and Analysis of General Smear Samples for Environmental
Investigations, Parsons Infrastructure and Technology Group. Inc.. Richland, Washington current
version.

5. QA-15.0, Quality Assurance Procedure, Nonconformance Control, Quality Assurance Manual,
Parsons Infrastructure and Technology Group. Inc.. Richland, Washington, current version or
equivalent Project specific nonconformance procedure.

4. DEFINITIONS

1. Geometry as used in this procedure refers to the relative configuration between:
e The radiation source and the detector (e.g., point source beneath detector centerline a 1 cm
form the detector face) and the material,
e The distribution of the radioactive material in the radiation source.
e The type and amount of any materials between the source and the detector.
e The materials associated with the radiation source and any associated container including
back-scatter surfaces.

1. Ludlum Model 2241 ratemeter with a 43-1-1 detector is an instrument used to detect the

presence of alpha radiation on surfaces and assess the flux measured, which can be used to
extrapolate the activity on the surface.
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2.

('S

Ratemeter is an electronic device that sums pulses received from a detector over a set time
period (typically very short) and displays this count in the form of equivalent counts per minute
(cpm).

Scalar is similar to a ratemeter but this instrument counts the pulse for a time period, typically
set by the operator, and displays the total counts for this time period.

Scintillator a detector that produces light pulse that are then detected and changed to electrical
pulses by photomultiplier tube.

Survey Area is an area where radioactive materials or contamination are or may be present.
Survey areas include areas where samples/smears (which may contain radioactivity) are being
screened.

5. GENERAL REQUIREMENTS AND LIMITATIONS

!\)

(8]

Use a Ludlum Model 2241 ratemeter with a 43-1-1 detector or an equivalent instrument system
specifically authorized by the PHP.

The survey requirement will be established by the work plan. safety plan, and/or equivalent
documents for the project or specifically provided by the PHP.

Only qualified and trained personnel are allowed to implement this procedure.

A background determination and instrument operational check in accordance with this procedure
shall be performed prior to the first use of the instrument on each shift.

The instrument shall be fully functional prior to using in the survey area.

If the instrument appears to have failed during use in the survey area, then leave the survey area
immediately.

NEVER ADJUST THE CALIBRATION CONTROLS.

Take care not to puncture the thin mylar window of the detector, especially when working
outdoors in vegetated areas or surfaces with protrusions.

The count ratemeter, cable, and detector are calibrated as a unit and may not be interchanged
without recalibration.
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6. RESPONSIBILITIES

6.1 Project Health Physicist (PHP) is responsible for:

1. Ensuring that the selection and survey requirements are consistent with the technical
requirements of this procedure, the regulations, applicable project documentation, and good
health physics practices.

2. Training the Radiological Control Technician (RCT) in the proper use of this procedure.

Providing independent review of the documentation and data to ensure it is consistent and
credible, and following up on data anomalies on a regular basis (i.e., typically weekly) or
arranging for review of the data by a professional health physicist.

(OS]

4. Ensuring that the instruments are properly maintained and calibrated at specified intervals.
5. Training the RCTs in the proper use of this instrument.
6. Identification and specification of equivalent instrumentation to be used with this procedure.

7. Reviewing the instrument field test and measurement data to ensure that the data is consistent
and credible. and following up on data anomalies.

6.2 Radiological Control Technicians (RCT) are responsible for:

1. Implementing this procedure and the applicable training.

(3]

Reporting any unsafe or unusual conditions to the Field Supervisor and/or Safety Officer.

(O8]

Reporting out of specification conditions to the Project Health Physicist and/or Field Supervisor.
4. Operating this instrument in accordance with this procedure and the applicable training.
5. Maintaining daily operational check records for each instrument.

6. Documenting data collected using the instrument in accordance with appropriate regulations and
procedures.

7. Reporting instrument malfunctions to the Project Health Physicist.

6.3 Project Manager (PM) (or designee, such as the field supervisor)

1. Provides required materials and trained/qualified personnel for implementation of the task.

2. Provides operational review of the project specific activities for these data collection activities.
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3. Determines the applicability of this procedure beyond the areas specifically identified in
Section 2.

6.4 Field Supervisor (FS)

1. PM site representative and responsible for routine supervision of the task.

2. Verifies completion of the task.

7. PROCEDURES

Note: When surveying, the detection of increased activity can be more effectively identified by the
audible sound than by monitoring the meter movement or digital display. Use the sound to locate the
activity and the meter or display to assess the count rate or counts.

Note: This instrument typically has the following specifications:
e The detector is 75 cm’.
e Efficiency 30% for Pu-239, 30% for Sr-90/Y-90, and 5% for C-14.
e The meter is digital.
e The discriminator is set so that only alpha activity is detected.
e The meter is powered by batteries an in-use life of at least one shift.

Note: If at anytime during this procedure there are conditions that may impact the results, note this
information in the comment section or on the back of the applicable datasheet.

Note: Radioactive decay is a statistical phenomena and at low count rates the radiation emission rate
will fluctuate significantly. In estimating count rates. the central tendency of the count rate (e.g., meter
position) and not the upper or lower bound is relevant. It addition, in addressing survey activities, the
background radiation from natural and unrelated man-enhanced radiation (e.g., fallout, some welding
rods, exit signs. smoke detectors) typically changes significantly as a function of location due to changes
in materials present. It is important to recognize that soils, rocks, concrete, blocks, and ceramics
typically have significant levels of ambient background associated with them and care should be
exercised to not miss-identify these materials as contaminated when only ambient background is
present.

Note: This procedure is for using the Ludlum Model 2241 ratemeter with a Ludlum Model 43-1-1
detector. Equivalent substitutions may be used, per authorization of the PHP.

Note: [fthis activity involves a trainee then both the trainee and the RCT performing the on-the-job
training print/initial/sign their names.

Note: It is acceptable to add attachments containing the information to the Daily Operational Check
Log (Exhibit 1) and then reference this attachment (i.e.. attachments are not included in the datasheet
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page count but are numbered separately) on the datasheet. In addition the Daily Operational Check Log
maybe continued using a continuation sheet (see Exhibit 1). When a continuation sheet is initiated the
relevant data must be transferred from the previous datasheet and the page count continued.

WARNING: Exposure of the detection surface to high intensity light (e.g., direct sunlight) can
cause the significant increases in the instrument reading. Also pinhole leaks can also have this
effect.

Note: The datasheets in the Exhibit in this procedure are controlled under procedure SOP-R-SUR-001.

1. PHP Reviews the work plan. site data, regulatory requirements, customer
requirements, and other applicable documentation with the PM and establishes
the appropriate survey requirements, equivalent instrumentation, count times,
and action levels for implementing this procedure.

2. FS/ Directs initiation of the survey activity in accordance with this procedure.
PHP
3. PHP Provide the RCT with the data identified in step 1.
4. RCT 5. Ensure that meter and detector match the calibration certificate

prior to operating.

® Assign an unique meter number to the instrument, which does not have
one.

e Attach an identifying label to the side of the meter, which does not have
one.

o Record the meter number, meter and detector serial numbers, and
calibration information on the Survey Instrument Log.

6. RCT 7. Record the following information on the Daily Operational Check
Log (Exhibit 1) prior to using the instrument. A separate log needs to be
maintained for each instrument used.

e Project Title and Number.

e Meter Make/Model and Serial Number,

e Detector Make/Model and Serial Number,
e [ast Date Calibrated,

e (Calibration Due Date,

e Applicable units for background and source counts
(typically cpm, counts),

e Applicable count time if scalar counts are made or an
R for ratemeter readings, and

8. RCT 9. If the meter or detector is due for calibration, it must be tagged
"Calibration Due" and given to the Project Health Physicist (or Field
Supervisor if Project HP is unavailable). Instruments requiring calibration
shall not be used for taking radiation measurements in survey areas.
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10. RCT Check the high voltage setting and ensure that it is set as recommended on the
appropriate meter calibration certificate. If the voltage is not properly set,
contact the Project Health Physicist for further direction.

11. RCT Document these activities on the operational Daily Operational Check Log.

12. RCT Records the Background and Source Check count time for “Scalar” mode on the
datasheet. If the instrument has no scalar mode record an “R™ on the count time
line.

13. PHP Review the datasheet routinely and once it is completed per Section 7.12, and
once any data anomalies have been resolved, sign and date the datasheet, then
store this record in accordance with applicable Parsons and project procedures
and client requirements.

14. General The data on the datasheet should not be released to the client until Step 13 has
been completed.

15.
7.2 Operational Checks

Note: This section of the procedure maybe implemented in conjunction with the sampling/survey
activity. It is acceptable to add attachments containing the information to the Sampling/Survey Grid
Datasheet and then reference this attachment on the datasheet. Any attachments are separately
numbered and not part of the Datasheet page numbering.

1. RCT Visual Inspection of Instrument-- Each instrument shall be inspected at the
start of each work shift to identify potential problems or damage prior to being
used in the survey area.

2. RCT Visual Inspection of Instrument-- The date and time of this check and the
name of the person performing the check shall be recorded on the Daily
Operational Check Log (Exhibit 1) that corresponds to the meter/detector serial
numbers in conjunction with documentation of the other activities in this section.

3. RCT Visual Inspection of Instrument-- Visually check the instrument for signs of
physical damage (e.g., broken or loose cables; missing screws or other parts; and
inoperable switches or knobs) and ensure that the calibration due date has not
passed.

4. RCT Visual Inspection of Instrument-- Report any damage or other problems (not
already documented on the log) to the Project Health Physicist to determine if the
equipment can still be used. Malfunctioning instruments are not to be used in the
survey area, without specific authorization of the Project Health Physicist.

5. PHP Visual Inspection of Instrument—Assesses the significance of the damage and
based on good health physics practices determines if the instrument should not
be used. Also provides information based on this determination to the RCT to
be recorded in the “Remarks™ section.
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6. RCT Visual Inspection of Instrument—If the instrument is damaged and should not
be used (i.e.. based on discussion with the {PHP) indicate “N” in the
Visual/Battery Check portion of the log and terminate this procedure. Document
the damage in the “Remarks” section.

7. RCT Battery Check-- The batteries in each meter shall be checked at the start of each
work shift to ensure proper operation prior to being used in the survey area.
Turn the meter on and allow several minutes for the instrument to “warm-up”
and stabilize.

8. RCT Battery Check-- Test the batteries to ensure that the unit is functional by turning
the dial to the "BAT" position. The battery strength is indicated by the needle
deflection.

9. RCT Battery Check-- If the meter reading indicates that the batteries are good (e.g.,
needle deflection into the “BAT TEST™ portion of the scale), enter “OK” on the
Daily Operational Check Log (Exhibit 1) under the “Visual/Battery Check”
column.

10. RCT Battery Check-- If the batteries are weak. turn off the meter and replace the
weak batteries with new batteries. Recheck the meter in accordance with Steps 7
through 10 to ensure that the new batteries are good. If the meter indicates that
the batteries are good, enter “Replaced™ on the Daily Operational Check Log
(Exhibit 1) under the “Visual/Battery Check’™ column to indicate that the
batteries were replaced.

11. RCT Battery Check-- If the meter indicates that the new batteries are not good,
replace the batteries again and retest the meter. If the meter is still not
functioning properly after trying two new sets of batteries, take the meter out of
service and contact the Project Health Physicist. Enter “F” (Failed) on the Daily
Operational Check Log (Exhibit 1) under the “Battery Check™ column to indicate
that the meter was taken out of service.

12. RCT Continue Procedure in Section 7.4. Background Check.
7.3
7.4 Background Check

1. RCT After completing the visual inspection and battery check (see Section 7.2). a
background check shall be performed at the start and end of each work shift prior
to using the instrument in the survey area. If practicable, when significant
amounts of data is being collected a mid-shift background check should be
completed.

2. RCT Background readings shall be measured in a low background area to verify
proper instrument operation by measuring a consistent background radiation
level, and to ensure that the detector is not contaminated. When practicable, the
background area selected shall be similar to the conditions encountered in each
survey area. Obtain the source count jig.
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3. RCT All background checks shall be conducted at the same location and in the source
count jig to provide a consistent or at least documented background radiation
level. Often this is the background level for the counting of materials outside of
the survey area, such as smears and air samples (as discussed in Section 7.10).

4. RCT Ensure that the meter is on and properly “warmed-up” and set the speaker button
"ON", if applicable.
5. RCT The detector face is to be orientated in the source count jig with the face down,

consistent with Section 7.6. Ensure that all radiation sources are removed (at
least 10 feet away) from the area during the background check.

6. RCT If aratemeter background is to be collected (i.e., an “R” is indicated for count
time), allow the meter reading to stabilize (approximately 20 seconds) until the
central tendency of the needle fluctuation can be read.

7. RCT Record the reading in cpm on the Daily Operational Check Log (Exhibit 1)
under the “Background Check” column and go to step 10.

8. RCT If the scalar mode data is to be collected (i.e., a count time is specified), set the
meter to scalar count time and the counting time to the value on the Daily
Operational Check Log and initiate the scalar count.

9. RCT Record the reading in cpm or count on the Daily Operational Check Log
(Exhibit 1) under the “Background Check™ column.

10. RCT Enter the background data into the control chart for this instrument (see Exhibit
2 for an example of a control chart) and calculate the control chart data indicated
if not automated. The software used to produce the control will calculate the
mean value and the two standard deviation value for this mean. If software is not
used these values must be calculated by hand.

Note: The background data entered in the control chart must be at least 1 hour
apart and never enter more than 3 values for any one shift.

11. RCT If this background data exceeds the allowed variation from the mean (see the
Daily Operation Check Log for limits) then indicate “F” (Fail) for the instrument.
tag out the instrument, and terminate this operation. Exceeding the limit in the
log indicates the instrument is beyond the acceptable tolerance for variability.

Note: A possible reason for a high failure would be contamination of the
detector. Once the detector has been decontaminated this procedure maybe re-
initiated, but this should be included in the remarks column.
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RCT

RCT

RCT
RCT

If the background reading is within 2 standard deviations of the average for the
control readings specific to the instrument, enter “P” (Pass) on the Daily
Operational Check Log (Exhibit 1) under the “Background Check - Pass/Fail”
column if at least 5 data points widely separated in time have been collected.

While the first 5 background values are being accumulated in the control chart

data set, a guide of the mean +/-20%, rather than the 2 standard deviation value
should be applied to this data in assessing if it falls within 2 standard deviation
of the mean.

Note: Until five values are collected the mean and standard deviation of this
mean may not have converged to a statistically valid value. The intent of this
data is to characterize the variability of background through time, thus collection
of several data point in a short time span does not provide useful data since the
background is a slowly varying value. The inclusion of several data points in
this data set collected over a short period of time will actual skew the results.

If the background exceeds 2 standard deviations repeat steps 6 to 13 once,
contact the PHP for instructions if the excess deviation reoccurs. Notify the
PHP even if the instrument passes on the second try within 3 days.

If the meter reading is now within 2 standard deviations criteria from step 12.
enter “P” (Pass) on the Daily Operational Check Log (Exhibit 1) under the
“Background Check - Pass/Fail” column and entry “Recheck™ in the “Remarks™
column. Also indicate the type of action (i.e., decontamination) that was taken
for the recheck measurement.

[f it is determined that the instrument is malfunctioning or contaminated, indicate
“F” (Fail) for the instrument. tag out the instrument, and terminate this operation.

Note: A possible reason for a high failure would be contamination of the
detector. Once the detector has been decontaminated this procedure maybe re-
initiated, but this should be included in the remarks column.

If a source check is required proceed to Section 7.6.

If a source check is not required complete return to the applicable section of this
procedure.
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7.5
7.6 Source Check

1. RCT After completing the background check (see Section 7.4), a source check is
typically performed at the start and end of each work shift prior to using the
instrument in the survey area. If practicable, when significant amounts of data is
being collected a mid-shift source check should be completed. Obtain the source
jig if it is not present from Section 7.4 activities.

2. RCT Source readings shall be measured in a low background area in the source jig to
verify proper instrument operation by measuring a consistent source plus
background radiation level, and to ensure that the detector is not contaminated.

3. RCT When practicable source checks shall be conducted at the same location to
provide a consistent or at least documented background radiation level. Often
this is the background level for the counting of materials, such as smears and air
samples. outside of the survey area (as discussed in Section 7.10).

4. RCT e Ensure that the meter is on and properly “warmed-up” and set the
speaker button "ON".

5. RCT Obtain the check source(s) for this instrument. Use the source #(s) on the Daily
Operational Check Log, if the data is unavailable use the source(s) designated by
the PHP.

6. RCT Carefully place the source in the jig facing up.

CAUTION: Do not contact the active surface of the sources with your skin.
This can result in unnecessary radiation exposure. These contact doses are
typically significantly higher than generally expected by personnel. In
addition, the chemical on the skin surface may damage the source
invalidating its calibration and possibly causing the release of radioactive
contamination.

7. RCT Orient the detector face so it is facing the source at the fixed distance and in the
fixed orientation established by the jig. Ensure that all other radiation sources
are removed (at least 10 feet away) from the area during the source check.

8. RCT If a ratemeter source check is to be collected (i.e., an “R” is indicated for count
time), allow the meter reading to stabilize (approximately 20 seconds) until the
central tendency of the needle fluctuation can be read.

9. RCT Record the reading in cpm on the Daily Operational Check Log (Exhibit 1)
under the “Source Check™ column and the “Source #” in its column, then go to
step 12.

10. RCT If the scalar mode data is to be collected (i.e., a count time is specified). set the
meter to scalar count time and the counting time to the value on the Daily
Operational Check Log and initiate the scalar count.

11. RCT Record the reading in counts or cpm on the Daily Operational Check Log
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(Exhibit 1) under the “Source Check” column and the “Source #” in its column.

12. RCT Enter the source check data into the control chart for this instrument (see Exhibit
2 for an example of a control chart) and calculate the control chart data indicated
if not automated. The software used to produce the control will calculate the
mean value and the two standard deviation value for this mean. If software is not
used these values must be calculated by hand.

Note: The source check data entered in the control chart must be at least 1 hour
apart and never enter more than 3 values for any one shift.

13. RCT If the source check data exceeds the allowed variation from the mean calculated
in the control chart activities (see the Daily Operation Check Log for limits) then
indicate “F" (Fail) for the instrument, tag out the instrument, and terminate this
operation. Exceeding the limit in the log indicate the instrument is beyond the
acceptable tolerance for variability.

14. RCT If the source check reading is within 2 standard deviations of the average for the
control readings specific to the instrument, enter “P” (Pass) on the Daily
Operational Check Log (Exhibit 1) under the “Source Check - Pass/Fail” column
if at least 5 data points widely separated in time have been collected.

While the first 5 source check values are being accumulated in the control chart
data set. a guide of the mean +/-20%, rather than the 2 standard deviation value
should be applied to this data in assessing if it falls within 2 standard deviation

of the mean.

Note: Until five values are collected the mean and standard deviation of this
mean may not have converged to a statistically valid value. The intent of this
data is to characterize the variability of the instrument performance through time,
thus collection of several data point in a short time span does not provide useful
data since the instrument performance is a slowly varying value. The inclusion
of several data points in this data set collected over a short period of time will
actual skew the results.
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15. RCT If the source check value exceeds 2 standard deviations repeat steps 7 to 15 once.
contact the PHP for instructions if this excess variation reoccurs. Notify the
PHP even if the instrument passes on the second try within 3 days.

If the meter reading is now within 2 standard deviations of the average for the
control readings. enter “P” (Pass) on the Daily Operational Check Log

(Exhibit 1) under the “Source Check - Pass/Fail” column and entry “Recheck” in
the “Remarks” column.

If it is determined that the instrument is malfunctioning or contaminated, indicate
“F* (Fail) for the instrument, tag out the instrument, and terminate this operation.

16. RCT Describe any off-normal conditions that occurred during this process (this
includes Sections 7.4 to 7.6 activities) in the “Remarks Column™ and then initial
entry.

17. RCT Return the source to the appropriate storage area.

18. RCT Record the data . time. and initial the entry. then submit the datasheet to the FS.
19. FS Verify activity completion and initials after the RCT.

20. RCT Proceed to the applicable section for completion of data collection activities. At
the termination of an activity or withdrawal of an instrument from usage arrange
for transmission of the Daily Operational Check Log to the PHP for action and
maintain a copy of this log in a manner consistent with the applicable
Parsons/project records management procedure.

21. PHP Review the datasheet per Section 7.12, and once any data anomalies have been

resolve sign and date the datasheet, then stores this record in accordance with
applicable Parsons and project procedures and client requirements.

22. General The data on the datasheet should not be release to the client until Step 21 has
been completed.

7.7 Survey of Surfaces or Items

Note: This instrument will be used to determine if radiological contamination (alpha-emitting
radioisotopes) are present on the surfaces of floors, walls, soils, or equipment. These direct surface
measurements shall be taken prior to collecting smear samples to be representative of total (e.g., fixed
plus removable) contamination levels. Where the survey distance is variable due to surface
variation note this in the remarks section.
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Note: The Surface Radiation Field Measurement Datasheet (Exhibit 3) is used to document these
results. The data can be place in either the left or the right columns for “Direct Surface Readings™ and
the other columns set used for another measurement, which maybe taken in conjunction with this
activity. When the data collection extends beyond the initial page a continuation sheet may be used. If
the continuation page is used transfer the information from the previous datasheet to the continuation
page header and continue page numbering. Attachments to these datasheets should be reference and
separately number and not included in the datasheet page count.

Note: This survey maybe conducted simultaneously with other surveys, implemented in accordance
with other sections of this procedure or other applicable procedures.

CAUTION: This instrument is not effective for the detection of tritium (i.e., H-3) beta emissions.

1. RCT Verify that Sections 7.4 to 7.6 have been completed for the shift and instrument
(i.e.. detector, meter, and cable) to be used in this activity.

2. RCT Complete the initial portion of the Field Measurement Datasheet. Including the
following data:

e Project and Building/area information,

e Datasheet number and page,

e Print the name of the surveyor and FS.

e Instrument “Type” and the units of the “Value™ it provides.
e A N7 to indicate that is a static count,

e If an alternative survey distance (i.e., typically 0.5 + 0.5 cm) is required
record this value in cm, and

»

e The count time indicated as “R

3. RCT 4. Ensure that the instrument is on and properly “warmed-up”.
5. RCT Set the instrument on the appropriate scale, if required.
6. RCT [f the instrument has an attached check source record the check source reading.

otherwise indicate NA in this column.

Note: For instruments with an attached check source, throughout the survey
process occasionally check the instrument reading on the check source to verify
operation. If this value deviates by more that 20% note this in the remarks and
recheck the instrument operation per Sections 7.4 to 7.6.

7. RCT Ensure the speaker is on.

8. RCT Hold the detector face at the specified distance from the surface being measured,
or at the alternative distance is specified on the Surface Radiation Field Survey
Datasheet if a value is specified.
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9. RCT Scan at arate of 1 inch every 2 seconds to give the instrument time to respond.
Scan rates greater than two inches per second drastically reduce the probability
of detection. The operator should listen to the audio output closely since it
responds faster than the meter reading.

10. RCT For a ratemeter measurement allow the meter reading to stabilize (approximately
20 seconds) until the central tendency of the digital fluctuation can be read.

11. RCT If the reading exceeds 10,000 dpm/100 cm? (1,670 Bg/100 cm?) or alternate
action level specified in the RWP or health and safety plan, respiratory protection
is required

12. RCT When surveying, any response above background should be investigated by
holding the detector still to verify that the radiation rate is above background.

13. RCT If a reading above twice background or the action level provided by the PHP for
this survey is confirmed. a static measurement should be taken in accordance
with Section 7.9 of this procedure.

14. RCT Continue scanning the entire surface within the designated area.

15. RCT If localized contamination is found the RCT may. decontaminate the surface per
applicable Parsons procedure or other instructions provided by the Project Health
Physicist.

16. RCT Resurvey the decontaminated areas per Steps 8 through 16.

17. RCT 18. Record the scanning (i.e., highest reading in the area after any
localized decontamination) and decontamination information on the Surface
Radiation Field Measurement Data Sheet (see Exhibit 3).

NOTE: Avoid filling out unnecessary paperwork in contaminated areas or
radiation fields.

19. RCT Repeat Steps 9 through 19 for each surface measurement location.

20. RCT 21. Per direction of the PHP/FS or at the RCT discretion complete
Sections 7.4 and/or 7.6 to re-verify instrument performance. This is often
completed whenever there is a break in work activities.

22. RCT Record the total page count on each page and sign and date the datasheet, then
submit the datasheet to the FS.

23. FS Review and if completed properly, sign and date the datasheet, then store this in-
process record in accordance with applicable Parsons and project procedures and
client requirements.

24. PHP Review the datasheet per Section 7.12, and once any data anomalies have been
resolved, sign and date the datasheet, then stores this record in accordance with
applicable Parsons and project procedures and client requirements.

25. General The data on the datasheet should not be release to the client until Step 24 has
been completed.
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7.8
7.9 Field Static Counts

Note: This instrument will be used to determine if radiological contamination (alpha-emitting
radioisotopes) are present on the surfaces of floors, walls, soils, or equipment. These direct surface
measurements shall be taken prior to collecting smear samples to be representative of total (e.g., fixed
plus removable) contamination levels. Where the survey distance is variable due to surface
variation note this in the remarks section.

Note: The Surface Radiation Field Measurement Datasheet (Exhibit 3) is used to document these
results. The data can be place in either the left or the right columns for “Direct Surface Readings™ and
the other columns set used for another measurement, which maybe taken in conjunction with this
activity. When the data collection extends beyond the initial page a continuation sheet may be used. If
the continuation page is used transfer the information from the previous datasheet to the continuation
page header and continue page numbering. Attachments to these datasheets should be reference and
separately number and not included in the datasheet page count.

Note: This survey maybe conducted simultaneously with other surveys, implemented in accordance
with other sections of this procedure or other applicable procedures.

1. RCT Verify that Sections 7.4 to 7.6 have been completed for the shift and instrument
(i.e., detector. meter, and cable) to be used in this activity.

2. RCT Complete the initial portion of the Field Measurement Datasheet. Including the
following data:

e Project and Building/area information.

e Datasheet number and page,

e Print the name of the surveyor and FS,

e Instrument “Type” and the units of the “Value” it provides.
e A “Y”or“N"to indicate if this is a static count,

e [If an alternative survey distance (i.e., typically 0.5 £ 0.5 cm) is required
record this value in cm, and

The count time in minutes, indicate “R” in this space if the survey is being made
in ratemeter mode.

3. RCT Ensure that the instrument is on and properly “warmed-up™.
4. RCT Set the instrument on the appropriate scale, if required.
S. RCT If the instrument has an attached check source record the check source reading,

otherwise indicate NA in this column.
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Note: For instruments with an attached check source. throughout the survey
process occasionally check the instrument reading on the check to verify
operation. If this value deviates by more that 20% note this in the remarks and
recheck the instrument operations per Sections 7.4 to 7.6.

6. RCT Ensure the speaker is on.

7. RCT 8. Per direction of the PHP/FS or at the RCT discretion complete
Sections 7.4 and/or 7.6 to re-verify instrument performance. This is often
completed whenever there is a break in work activities.

9. RCT Hold the detector face at the specified distance from the surface being measured,
or at the alternative distance is specified on the Surface Radiation Field Survey
Datasheet if a value is specified.

10. RCT If this is a scalar mode measurement initiate a scalar count or if a ratemeter
measurement allow the meter reading to stabilize (approximately 20 seconds)
until the central tendency of the needle or digital fluctuation can be read.

11. RCT If the reading exceeds 10.000 dpm/100 ecm? (1,670 Bq/100 cm?) or alternate
action level specified in the RWP or health and safety plan, respiratory protection
1s required.

12. RCT Record the surface reading in cpm on the Surface Radiation Field Measurement

Data Sheet (Exhibit 3). The location of the measurement is also to be recorded
on the Data Sheet.

NOTE: Avoid filling out unnecessary paperwork in contaminated areas or
radiation fields.

13. RCT 14. Repeat Steps 9 through 13 for each location.

15. RCT Record the total page count on each page and sign and date the datasheet, then
submit the datasheet to the FS.

16. FS Review and if completed properly, sign and date the datasheet, then stores this
in-process record in accordance with applicable Parsons and project procedures
and client requirements.

17. PHP Review the datasheet per Section 7.12, and once any data anomalies have been
resolve sign and date the datasheet, then stores this record in accordance with
applicable Parsons and project procedures and client requirements.

18. General The data on the datasheet should not be release to the client until Step 17 has
been completed.

7.10 Counting of Smear, Air Samples, and Other Materials

CAUTION: Smears, samples, and equipment should be handled as potentially contaminated
material during this process.
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Note: If shield sources, sources, or smears are used in this process these maybe completed integral to
the unshielded counting process to minimize the handling of the radioactive or potentially radioactive
materials.

1. PHP Specify the appropriate counting system geometry and sources for used in
calibrating/source checking this configuration and provide this information to the
RCT.

2. RCT Obtains the counting jig/configuration system and sources specified by the PHP.
3. RCT Verify that Sections 7.4 through 7.6 have been completed for the instrument.

4. RCT Complete a background count for the counting jig/configuration per Section 7.4,
being sure to use the control charts and actions level for this specific geometry
for the instrument and not the general geometry for the instrument.

5. RCT Reference the geometry in the “Remarks” section of the form. (The geometry
must be described in detail in the “Specific Geometry” section of the Surface
Radiation Field Measurement Datasheet™ used to record this data. which is a
possible reference.)

6. RCT Complete a source count for each source designated by the PHP for the counting
jig/configuration per Section 7.6, being sure to use the control chart and action
level for this specific geometry for the instrument and not the general geometry
for the instrument.

7. RCT Reference the geometry in the “Remarks™ section of the form. (The geometry
must be described in detail in the “Specific Geometry™ section of the “Surface
Radiation Field Measurement Datasheet™ used to record this data. which is a
possible reference.)

8. RCT If the PHP indicates that partially shield sources will also be used in this
evaluation, repeat steps 6 and 7 with these shielded sources indicating the source
and the shield(s) provided in the “Source #” column.

9. RCT Return the source to the appropriate storage area.

10. RCT Place the sample in a jig or other container to establish the fixed geometry
specified by the PHP

11. RCT Perform the static count of the samples in accordance with Section 7.9 in a low

background area. The sample number and any associated shield used in the
count are the location. The samples are to be counted in the jig.

12, RCT If the PHP indicates that a sample(s) should be counted in a shield geometry as
well as without the shield, the process described in steps 10 through 12 should be
completed with the shield samples as well and the shield number added to the
sample location description as well.

13. RCT Document the geometry for these counts including any shielding used in the
“*Specific Geometry™ section of the Surface Radiation Field Measurement
Datasheet.

14. RCT Samples should be handled as potentially contaminated material after counting.
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7.11 Personnel Surveys

Note: This instrument will be used to determine if radiological contamination (alpha-emitting
radioisotopes) are present.

1. RCT

RCT

RCT
4. RCT
5. RCT
6. RCT
7. RCT
8. RCT
9. RCT
10. RCT

Verify that Sections 7.4 to 7.6 have been completed for the shift and instrument
(i.e., detector, meter, and cable) to be used in this activity.

Ensure that the instrument is on and properly “warmed-up”.

Set the instrument to the lowest scale consistent with the ambient background, if
required.

[f the instrument has an attached check source record the check source reading,
otherwise indicate NA in this column.

Note: For instruments with an attached check source, throughout the survey
process occasionally check the instrument reading on the check source to verify
operation. If this value deviates by more that 20% note this in the remarks and
recheck the instrument operations per Sections 7.4 to 7.6.

Ensure the speaker is on.
Hold the detector face within 0.25 inches of the surface being measured.

Scan at a rate of 1 inch every 2 seconds to give the instrument time to respond.
Scan rates greater than two inches per second drastically reduce the probability
of detection. The operator should listen to the audio output closely since it
responds faster than the meter reading.

[f an apparent reading above background is detected allow the ratemeter reading
to stabilize (approximately 20 seconds) until the central tendency of the needle or
digital fluctuation can be read.

Note: Survey activities should be particularly thorough for areas that routinely
come in contact with potentially contaminated surfaces (e.g., hand and feet).

[f radioactivity is present in excess of the action levels in the safety plan or
equivalent documentation, identify the area and document the activity on a
personnel contamination datasheet, when time is available.

CAUTION: Overly aggressive decontamination may result in breaching the
skin surface, resulting in the introduction of the radioactive material into
the body (i.e., the injection pathway) and results in substantial increase in
personnel dose. Any action with the potential to seriously injury the
individual or lead to introduction of radioactive into the body should only
be undertaken under the direction of a physician. Decontamination of
wounds, aside from flushing with soap & water or wound disinfectants
should be completed only under the direction of a physician.
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Decontaminate surface or remove and dispose of contaminated protective or
other clothing. Decontamination shall be handled in a manner consistent with
the applicable health and safety plan.

11. RCT/ CAUTION: Documentation of the contamination data should not be
FS/HP  allowed to interfere with the timely decontamination of the individual.

CAUTION: This Personnel Contamination Datasheet is Privacy Act data
and shall be handled as such. This data is NOT a project record and the
management of this record is addressed by the Parsons Health and Safety
Program.

[f contamination was detected document the following data on the pre and post
decontamination conditions on the Personnel Contamination Datasheet:

e Person’s full name.
e Person’s employer.

e Person’s employee number, addresses, and assigned permanent work
location,

e A detailed drawing of the location of the contamination.
e The activity distribution in the contaminated area(s),
e The projected radionuclides that are potentially present in the area.

e The lapse time from when the individual might have become
contaminated (i.e., typically when the individual entered the
contaminated area) until the contamination was removed or reduced.

e The time any identified residual activity remained on the individual.

¢ The instrument (include both meter and detector) manufacturer, model,
and serial number used in the survey.

o Copy of the calibration certificate for the detector,
e Description of any decontamination activity and associated actions,

¢ Name of the name, employer, employee number, address, and assigned
permanent work location of the:

- Health and Safety Officer,
- Field Supervisor, and
- Health Physicists involved,.

e Surveyor, site Health Physicist (if any), and Field Supervisor print their
names and then sign and date the form.
12. FS Submit the Personnel Contamination Datasheet to a professional health physicist
(preferably a Certified Health Physicist) who will review the data and assess the
dose.
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13. HP Assess the localized radiation dose associated with this exposure consistent with:
e 10 CFR 20 and/or 10 CFR 835, as applicable,
e ICRP and NCRP guidance, and
e good health physics practices.

14. HP Document the assessment on the Personnel Contamination Datasheet, including
the verification and validation of any software used. If this assessment of dose
involves a dose calculation the calculation must meet the applicable Parson’s
calculation procedure.

15. HP Print name and title, sign, and date the data sheet.

16. HP Transmit a copy of the completed form to the responsible health and safety
officer and archive the original consistent with Parsons Health and Safety
Program.

17. Health 18. Provide a copy of the Personnel Contamination Datasheet to the
& individual and brief the individual on the associated risks and provide the
Safety ~ contact information for the HP who completed the dose assessment.

Officer
19. HP Provide follow-up assistance and information to the employee and the Health

and Safety Officer.

7.12 Data Verification

This is the initial step in the verification and validation of the data generated by this procedure. the final
steps will be addressed by the verification and validation process describe in the applicable workplan or
similar document.

1. HP On the routine basis established in the work plan or if no basis is specified at least
every 10 working days, obtain the datasheets (i.e., Exhibit 1) generated by this
procedure. The datasheets can normally be identified by reviewing the activity
logbook(s).

2. HP Review the datasheets to ensure all information is complete. If not, resolve the
incomplete data in a manner consistent with applicable quality assurance
procedures.
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3. HP Review the data for the following technical considerations:

e Are the data technically consistent,

e Are the calibrations of the instrument current, valid for the intended use, and of
sufficient accuracy for the intended use,

e Were appropriate and current calibration and check sources used,

o Is there appropriate documentation for all calibrations (e.g., meters, detectors,
and sources) in the records,

* Are the background values credible and are the background data consistent
with the statistical variability expected,

o Are the expected progeny present and in the appropriate ratios based on
relative activities,

e [s the expected level of background radiation present,

e Have appropriate backgrounds data set been obtained,

e s there consistency between these values and the other survey data,

e Are the radiation types and radionuclides present in credible relative ratios,

e Is additional count time required to meet data quality objectives.

e Does the equipment appear to be functioning properly,

e Were any technical concerns/inconsistencies appropriately followed up on and
resolved. and

e Are there any other outstanding technical, operational, or quality issues
associated with the data.

4. HP If there are problems or potential problems associated the data, the HP initiates the
any designated SOPs, as appropriate, and/or the Nonconformance Report Process
to resolve the concerns and ensure data integrity.

5. HP [f the data does not have any outstanding problems, the HP signs the datasheet as
verified and stores the documentation in accordance with applicable procedures
and Project Management direction and terminates this procedure.

6. HP Document the nonconformance report (NCR) number(s) (i.e., notes in the “Data
Verified” line indicating that the data is verified with closure of NCR #(s) )
associated with this verification.

7. HP Once the datasheet is completed and any applicable NCRs are generated, sign and
date the Datasheets as verified (i.e., verified pending resolution of outstanding
NCRs) and store the documentation in accordance with applicable procedures and
Project Management direction, then terminate this procedure.

8. RECORDS

Exhibits 1 and 3 and any associated attachments and any applicable associated NCRs are the quality
records generated by this procedure. Exhibit 4 is not project related and not managed under the project
QA system. Itisa Parson’s record and will be managed in a manner consistent the applicable office and
Parson Health and Safety Program.
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N Exhibit 1
PARSDNS Daily Operational Check Log SOP-RSUR-1-1-__~~~ Page _ of
Instrument # —
Revision 0
Last Date Calibrated:
Calibration Due Date:
Project Title: Meter Make/Model: (optional data enter as needed)
Project Number: Isotope: Efficiency:
P By Print: Meter Serial No.: Isotope: Efficiency:
repared By Print: Isotope: Efficiency:
Prepared By Signature: Date: Detector Make/Model: Isotope: Efficiency:
Verilied By Signature: Date: Channel 1 Window: to (keV)
Detector Scrial No.- Channel 2 Window: to (keV)
Voltage Consistent With Calibration Certificate ] I No L Acceptable Background Range L Acceptable Source Check Range
Date/ | Performed By Visual/ Background Check Source Check Channel | Remarks
Time | (Print and initial Battery (optional)
( ) Check
Gross Reading Pass/ | Gross Reading (cpm) | Source # Pass/
(___-minute Scalar) | Fail |(___ -minute Scalar) Fail
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2 Exhibit 1 (Continued)
PAFISQNS Daily Operational Check Log (Continuation Sheet) SOP-R.SUR-t-1 - Page __ of
Instrument # Revision 0
Date/ | Performed By Visual/ Background Check Source Check Channel | Remarks
Time | (Print and initial) Battery (optional)
Check

Gross Reading (___) | Pass/ | Gross Reading (__ )| Source # Pass/
(__-minute Scalar) Fail | (___ -minute Scalar) Fail
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3

Example of a Control Chart

Exhibit 2

Parameter Being Tracked Cs-137 0.661 MeV peak counts, post fine tuning

Instrament Type

Electectronics

URSA-MCA

Model Number Universal Radiation Spectraum Analyzer
Mamfactarer RSA
Senial Number 20291
Detector
Instrament Type Fidler
Model Number M-23
Marmifacturer Ortec
Serial Number X-111
Georetry Center Line Area Source at 4"
ROI Cs-137 0681 MeV peak
Count Data
Mean= 897.1667
STDEV= 71.48025
Data
Date/Time Number Data Full Block Status
141400 0:00 1 905
1/5/00 0:00 3 1001
1/6/00 0:00 4 787
1/2/000:00 5 923
1/10/00 0:00 3] 911
1/2/00 0:00 2 856
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4 Exhibit 3

pA 5 Surface Radiation SOP-R-SUR-1-2- Revision 0
n ONS Field Measurement Datasheet Page ___of Date:

Project Title:

Surveyor (print):_ Surveyor Signature: Date:
Project Number:
Building/area/Floor: Verifier (print): Verifier Signature: Date:
Room/Unit Designation: . .
Complete FS (print): FS Signature: Date:
Measurement Location Direct Surface Reading static Direct Surface Reading static (Y/N) Alt. Distance (optional) cm (left instr)
Y/N)
Type Count Time (M) Type ~ Count Time (M)- ) Alt. Distance (optional) cm (right instr)
No | Per Reference Map Value Channel Instr. # Value Channel Instr. # Remarks
( ) (optional) ( ) (optional)

Instr. Check Source

Specialized Geometry (optional):
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Exhibit 3 (continued)

PARSQN Surface Radiation SOP-R-SUR-1-2- Revision 0
5 Field Measurement Datasheet (continued) Page _ of Date:
Measurement Location Direct Surface Reading Direct Surface Reading Remarks
No. Per Reference Value Channel Instr. # Value Channel Instr. #

Map ( ) (optional) ( ) (optional)
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PARSONS

Exhibit 4

Personnel Contamination Datasheet SOP-R-SUR-1-3 Revision 0
Page 1 of 2 Date:
Individual’ Name: Employer Employee #
Individual’s Address: Permanent Work Location:
No Location (ref. Instrument Activity Activity | Instrument Activity Activity | Remarks/Comments
Drawing attached) Units Units
Instrumentment Nata Praniected |
No | Manufacturer Model Seria | Attach Lapsed Time for initial exposure Basis:
Lapsed Time for residual exposure Basis:
Decon Actions:
Position Name (Print) Employer No. Permanent Work Location & phone#) | Sjgnature Date
Health and Safetv
Field Supervisor
Health Physicist (if
Surveyor
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.6 Exhibit 4 (continued)

Personnel Contamination Datasheet SOP-R-SUR-1-3 Revision 0
pARSONS Page 2 of 2 Date: __

Analysis Health Physicist Employer ] | Phone I
Analyst’s Title Permanent Work Location:
Regulatory Basis for Analysis Analysis/Calculation of Dose Required Yes No

Dose Analysis (Reference applicable Parson’s Calculation Procedure) (if required):

Praiected Daose Fxnlanatinn & Comments:
Organ/Location Dose (mrem) Dose (TEDE) Total Effective
Pasition Name (Print) Fmnlaver Nn. Permanent Wark (& nhane Sionature Date
Original Project NA NA
Manager
Analyst
Reviewer NA NA NA

PAPINProjects\SENECA\SEAD-48\Workplan\instrument proceduresialpha_surveys.doc



APPENDIX E

Response to Comments






Response to the Comments from United States Environmental Protection Agency

Subject: Draft Workplan for SEAD-48
Seneca Army Depot
Romulus, New York

Comments Dated: April 12, 2002

Date of Comment Response: July 19, 2002

General Comments:
I. Introduction

The purpose of this workplan is to conduct a final status survey for the Pitchblende Storage Igloos
(SEAD-48) following the MARSSIM guidance for closing out sites. In addition, this workplan
discusses guidance on performing final status surveys and the selection of analytical methods.

During the 1940's, eleven ammunition igloos at Seneca Army Depot were used for the temporary
storage of approximately 2,000 barrels of pitchblende ore. Pitchblende, also known as uranite, is the
source ore for uranium and, consequently, contains relatively high concentrations of naturally

occurring radioactivity from uranium and its daughter products.

The workplan is essentially a document that compiles all of the historical information related to
radioactive contamination (from the pitchblende) in the eleven storage igloos and establishes a
rationale for classifying and addressing each igloo on a case by case basis. The classification process
used is based on guidance found in the Multi-Agency Survey and Site Investigation Manual
(MARSSIM). Further, the ultimate intent of the workplan is to use MARSSIM guidance to establish
each igloo and surrounding land area as passing a final status survey, based on the identified release
criterion (10 mrem/year, New York State Technical Administrative Guidance Memorandum for
radionuclides in soil). Soil and building surface contamination levels were derived based on this dose

requirement.

The workplan is successful in establishing a reasonable rationale for classifying the igloos
and surrounding land areas into MARSSIM Class I, Class II, and Class III survey units.
There are some aspects of the workplan, however, that I feel require additional explanation
(see specific comments, below).

The Army has proposed using a sodium iodide (Nal(TI)) detector connected to a Universal
Radiation Spectrum Analyzer (URSA). This analytical method was used to perform the
remedial investigation of SEAD-12, also located at the Seneca Army Depot. The State of
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New York Department of Health has suggested that a high purity germanium (HPGe)
detector connected to the Canberra ISOCS system may be a better choice for performing final

status survey measurements.

Response: The above concerns are addressed in the responses to the comments below.

II. Overall Survey Approach

Comment 1: While the workplan is very detailed in technical areas like instrumentation, it does not
discuss data quality objectives (DQOs), which are thoroughly addressed in MARSSIM. A QAPP,
should have been prepared or should be prepared, but there is no indication that one has been
prepared (one is not listed in the workplan references). In any event, the workplan, should at least list
the DQOs (assuming they are discussed in more detail elsewhere) and the workplan should address
how the fieldwork and subsequent data analysis will satisfy the DQOs.

Response 1: A Quality Assurance Project Plan has been developed and has been added as Appendix
D to the SEAD-48 work plan. This document addresses DQOs and the data analysis process.

Comment 2: A detailed project schedule should have been or should be provided. A workplan
should describe when the work is expected to be completed, what are the key milestones, and what
are the critical path items.

Response 2: A schedule has been added to Section 7 of the work plan that outlines the target dates
and the key milestones.

I11. Instrument Selection

Comment 1: There are several concerns regarding the proposed instrument selection for in situ
gamma spectrometry, the Universal Radiation Spectrum Analyzer (URSA). The first concern is in
regard to the detector. Nal(TI) detectors are rugged, reliable, low maintenance, and relatively
inexpensive detectors that have been used to measure radiation for almost 70 years. Parsons provided
several good references on the use of Nal(TI) detectors. The major concern when using Nal(TI)
detectors is the interpretation of the gamma-ray spectrum. The low resolution of these detectors,
combined with a tendency to drift as environmental conditions (e.g., temperature) change, can make
interpretation of results difficult.
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By contrast, the NYSDOH recommends a high purity germanium (HPGe). HPGe detectors excel in
areas where Nal(TI) detectors are deficient. The resolution of HPGe detectors is much better than
NaI(TI) detectors, improving the interpretation of HPGe spectra. Many of the improvements to
Nal(TI) interpretation software have also helped to improve the interpretation of HPGe spectra.
HPGe detectors are maintained at a constant temperature, so environmental fluctuations have little or
no effect on the analytical results. However, HPGe detectors are much more expensive than Nal(TI)
detectors. They are not as rugged and require more care when used in the field. HPGe detectors
require liquid nitrogen or an electronic cooling system to keep them operating. HPGe detectors are
generally not as mobile as Nal(TI) detectors.

While it appears that Nal(TI) systems were selected over HPGe systems for other projects, a Nal(TI)
system should demonstrate significant benefits over HPGe. The proposal to use the Nal(TI) detector
does not appear to be adequately supported.

Additional justification is needed.

Response 1: The Nal detector does have a lower resolution then the HPGe system, however, by
using a FIDLER probe we increase the effective resolution of the system beyond that of the thick
crystal Nal by lowering the background of the system. The resolution level of the FIDLER is
sufficient for the purpose of identifying and quantifying the radionuclides present at SEAD-48.

To correct for possible drift that may occur with a Nal detector in response to environmental
conditions, the instrument is functioned checked before and after each measurement. This allows for
assurance that the instrument is responding at the correct energy levels before the reading, and that it
was consistent through out the measurement. If significant drift were to occur during the course of
collecting a measurement, the drift would be corrected and the reading would be recollected. A
constant temperature will be maintained throughout the measurement by allowing the detector to
acclimate to the ambient temperature, and by providing shielding for the detector from direct sunlight.
Performing function checks provides confirmation that the instrument is functioning properly.

Comment 2: The second concern with regard to the URSA is that the workplan does not adequately
acknowledge the effort that will be required to validate the analytical protocol. Using the Nal(TI)
detector with the URSA hardware and software on this project will require validation of the analytical
protocol. The validation level required would be at least level B, and more likely level C or F
(Table 1, enclosed). Since no external PE samples are available for this type of measurement, some
sort of reference material calibration of locations with elevated activity will need to be performed.
The borehole measurements described in the Draft workplan should be adequate, but, if the draft
MARLAP guidance for validation of analytical protocols were followed, the number of
measurements would need to be adjusted according to the recommendations in Table 1. It is also

unlikely that a site ready for a final status survey will provide the three levels of activity
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recommended by MARLAP, so some measurements would need to be performed in higher activity
areas. These areas may be located on another site, which would make comparability of the sample

matrix an issue.

The major objectives of the validation process include demonstrating that the assumptions concerning
horizontal and vertical distribution of radionuclides are accurate, as well as demonstrating that
interpretation of the Nal(TI) spectra accurately resolves the complicated combinations of peaks
expected from the uranium, thorium, and actinium series radionuclides compared to the relatively
simple problem of resolving the americium-241 peak from natural background. The fact that there
are multiple radionuclides of concern, combined with the fact that all of the radionuclides are present
in background and there are interferences that complicate assigning peaks to specific radionuclides,
make this a more difficult problem than any previous application of this analytical protocol.

Additional discussion is needed.

Response 2: The validation of the URSA hardware has been completed through comparisons with
known NIST traceable standards. The URSA vendor, Radiation Safety Associates Inc.(RSA), has
also completed a comparison of the URSA using a 2x2 Nal detector and FIDLER detector with an
EG&G 70% efficient HPGe system. This comparison utilized a multi-energy soil matrix source that
would provide a complex spectrum similar to what is expected in the field. Additionally, RSA has
also used multi-energy area sources to assist in validating the URSA. Parsons has also completed the
initial calibration and will perform the system function checks with a multi-energy area source. It
should be noted that this Nal system as it has been in use and development for many years and
therefore this is not considered a new technique. However, Parsons will complete adequate sampling
and analyses to ensure that all data collected are of the highest quality and reliability.

Reference measurements are collected on a material specific basis to determine background levels.
Function checks using a multi- energy source are performed to insure that the instrument is
identifying the proper energy level peaks.

The concepts of MARLAP are followed in this work plan in terms of utilizing qualified personnel,
using calibrated and source checked instruments with proper documentation, documenting
measurements, and as far as the additional concemns associated with being in the field. MARLAP
also states that by using in-situ measurements the actual quantity and concentration of radionuclides
can be assessed at the desired location without the bias that can be introduced by sampling. However,
MARLAP is currently a draft document that is not used as for guidance because it is still being

developed and is under review,

In order to demonstrate that the assumptions concerning horizontal and vertical distribution of
radionuclides are accurate, validation of a volumetric source has been completed by the vendor using
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a multi-energy soil matrix source. Additionally, to maximize the counting efficiency of the system,
the area of interest is scanned prior to collection of an in-situ gamma spectroscopy measurement to
determine the highest location of gamma radioactivity, and this location is where the URSA is setup
for data collection. This procedure is completed so that the area of interest is directly under the
detector for maximum efficiency for evaluating the localized area.

It is not necessary for the Nal spectra to resolve all of the specific energy peaks within the
pitchblende spectra, such as the uranium, thorium, and actinium series, from natural background in
order to be able to determine the amount of radioactivity or to be able to confirm that the source of
the reading is from something other then natural background or from the building materials, or if it is
from pitchblende ore. The URSA will be able to assist in determining if additional investigation of a
location is necessary based on the identified activity in comparison to the established DCGLs. The
primary use of the URSA is to provide identification of the overall material and as a screening tool to
determine where samples need to be collected for further investigation.

The multiple radionuclides that are of concem, in addition to all of the radionuclides of concern that
are present in natural background, does complicate the evaluation. However, it is possible to identify
the radionuclides of concern at SEAD-48, most particularly the Th-232 series, based on the variety of
gamma emitting radionuclides that are associated with the pitchblende material. These radionuclides
are contained in the natural background, however the DCGL will be exceeded if the source if from
pitchblende. The spectrometer will be used to collect background spectra that will then be subtracted
from the material spectra to determine if the activity is above established action levels.

Comment 3: The third concemn with regard to the URSA is that the workplan does not indicate
whether alternatives to in situ methods were considered. The final status survey could be performed
without using in situ gamma spectroscopy. For outdoor survey units, the number of sample locations
could be calculated using MARSSIM, and samples could be collected and analyzed in a laboratory.
This would eliminate the need for in situ measurements outdoors, but would increase the number of
laboratory analyses and probably increase the amount of time required to obtain the results of these
analyses. For indoor survey units, relatively short in situ direct measurements could be performed
using the gas proportional or phoswich detectors. The guidance found in NUREG-1507 could be used
to develop efficiencies for these analytical protocols that would meet the measurement quality
objectives (MQOs). This alternative could result in reduced costs and reduced time.

The use of in situ gamma spectrometry does not appear to be a requirement for this site. The
capability of the surface scanning methods to demonstrate that there are no small areas of elevated
activity would seem to be a more significant issue than determining the average activity over a large
area at this site. If in situ gamma spectrometry is required to meet the objectives of this survey, the
deciding issues will be related to cost and method validation. The URSA/Nal(TI)-based system
requires significant effort to develop and validate site-specific detector efficiencies, with additional
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effort required to validate the software used to interpret the Nal(TI) spectra. The software validation
should demonstrate that the complicated spectra expected for these measurements can be adequately
and accurately resolved. The validation requirements for this system as well as the evaluation criteria
should be developed and discussed in the workplan.

Response 3: In the letter sent to the agencies dated May 24, 2002 concerning the use of the Nal
detector with the URSA, the intended capacity of the instrument was reiterated. In general, a large
number if scanning and direct alpha, beta, and gamma measurements will be collected in the quantity
necessary to satisfy the guidance of MARSSIM. For confirmation, material and soil samples for
laboratory analysis are proposed. The URSA system is intended to be a interim step between the
scanning/direct measurements and the laboratory analytical samples to be able to select the most
appropriate samples to send for isotopic analysis, thereby reducing the number of laboratory samples
necessary.

Specific Comments:

Comment 1: Page 1-5, fifth paragraph - "...Ludlum 19 G-M detector...": A Ludlum Model 19
utilizes a Nal scintillation detector, not a Geiger-Mueller (G-M) type.

Response 1: A Ludlum Model 19, which is a microR meter, does use a Nal detector. The MicroRem
meter uses the Griger-Mueller detector. The historical document that the instrument information
came from appears to have referenced the instrument incorrectly. It is suspected that a Model 19 was
used to do the microR surveys for this radiological survey. The text will be changed to just read
“Ludlum 19 and the detector type will be excluded.

Comment 2: Page 3-2, first paragraph — “A Ludlum model 43-68 hand-held scintillator probe

(phoswich) will be used to perform the alpha-beta survey....”: The Ludlum Model 43-68 is a gas

proportional detector, not a phoswich type.

Response 2: The text has been corrected. The instrument to be used for the direct and scanning
alpha/beta radiation surveys of the walls and the ceilings is the 43-1-1 plastic scintillation probe
(phoswich).

Comment 3: Section 3.3.4, In-Situ Gamma Spectroscopy Surveys: It is not clear how in-situ gamma
spectroscopy will assist in establishing that building surfaces meet a release criterion. At best, it
seems that the gamma spectroscopy results will answer the question "Is this nuclide present?" Since

the radioactive contaminants of concern are of the naturally occurring, the answer will always be

" L

yes.
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Further, for in-situ gamma spectroscopy to be of use for soil surfaces, the contamination must occur
uniformly in the soil. The soil contamination at Seneca Army Depot does not appear to fit into this
category.

The Universal Radiation Spectrum Analyzer may be of use in an onsite laboratory for sample
screening, however, or even for soil sample analysis, if the analytical results meet the project data
quality objectives.

Response 3: The spectrometer will allow for determination of if the DCGLs are being met and if the
naturally occurring radionuclides are at background levels, from the building material, or if there is
residual radioactivity present, and if so, what isotopes. The ability to be able to determine the
answers to these questions assist in determining what samples should be sent to the laboratory for
further isotopic analysis.

We disagre that the contamination in soil would need to be uniformly distributed in order for in-situ
gamma spectroscopy to be performed. For in-situ gamma spectroscopy the soil does not need to be
uniformly contaminated because gamma spectroscopy can be used for identification of a discrete
radiologically contaminated mass within a soil matrix. Additionally, the area is scanned previously
so that the detector is placed directly over the area with the highest reading.

Comment 4: Section 3.3.4, page 3-2, second paragraph: Text states that 5% of the samples will be

sent to an approved off-site laboratory and that these data will be used to confirm and correlate the
site results of the URSA. The Plan also states that the lab has not yet been selected. The lab should
be selected and named in the workplan. Will the lab's QAPP be submitted for review? How will the
lab data be validated? How will the data be correlated to the URSA results? What if the lab data do
not confirm the URSA results?

Response 4: The laboratory to be used for all analytical analysis will be General Engineering
Laboratories, Inc (GEL). In 1999, the Army went through a rigorous process with the NYSDEC and
the EPA in getting approval to use this laboratory for radiological analyses. GEL can achieve the
MDAs needed for the project. A table has been added to the work plan that compares the SEAD-48
DCGLs to the laboratory MDA,

Comment 5: Section 3.3.6, page 3-3, second paragraph: Text states that all checks will be done

using NIST-traceable radioactive sources. This is too vague. The reader is left to assume that the
correct sources will be used. Please list the sources for each type of measurement. This is critical to

ensuring that the field measurements are correct.

Response 5. A table has been added in Section 3.3.6 of the work plan that clarifies which NIST-

traceable sources are used with the instruments for the field instrument function checks.
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Response to USEPA Comments on Draft Workplan for SEAD-48
Comments Dated April 12, 2002
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Comment 6: Section 3.3.7, page 3-4, second paragraph: Text states that "all potentially elevated

locations will be further investigated...” How?

Response 6: Clarification on how to further investigate a potentially elevated location has been
added to Section 3.3.7 of the work plan. Generally, if a location above the field flag value (see Table
3-3) is identified during the radiological survey, then more measurements are collected, as indicated
in the hotspot field survey form in Appendix C.

Comment 7: Section 3.7, Page 3-7: There is no rationale for the placement of the six downgradient

wells. How were the locations selected and why?

Response 7: The purpose of the wells is to determine if elevated radiological activity is present in the
groundwater. The locations of the wells were chosen based on the direction of the groundwater flow
and were placed proximate to the igloos that have Class I exterior survey units.

Comment 8: Section 3.3.2: Text recognizes that the MDAs are not always achievable with the
FIDLER and refers the reader to Table 3-3. Footnote d) on the Table states that the static MDAs are
below the DCGLs for the FIDLER and that the scanning MDAs are not. In fact, it appears that many
of the static MDAs are not below the DCGLs, for the FIDLER and for the 3x3 Nal detectors.
Table 3-3 needs to show that the DCGLs will be achieved and the text should clearly state how; for
instance, will longer static times be used? If so, how long a reading is necessary to achieve the
required MDA? How will longer readings affect the project schedule?

Response 8: The use of a FIDLER and ratemeter system that has an energy window ranging for
approximately 50-250 keV will be used to lower the MDA below the DCGL that is required for a 1
minute static measurement. Refer to revised Table 3-4 for the appropriate MDAs for this setup. The
text is clarified to indicate that such a system is required to meet the DCGLs.

Comment 9: Section 3.3.5, Radon Surveys: This section indicates that the radon levels of each igloo

will be measured using an electret device. The results will be used to determine if radon
concentrations exceed EPA standards. Has any thought been given to addressing the possible
differences in interpreting radon concentration results based on pico-curie per liter measurements vs.
a direct measurement of working levels (the EPA standard is written as 0.02 working levels)? The
relationship between working level and radon concentration in air will vary based building air
exchange rates. Typically radon concentration measurements are compared to the EPA guideline of
4 pCi/L for residential structures. The 4 pCi/L. guideline is only applicable to residential structures.
The air exchange rate for the igloos may such that this comparison is invalid.

P:PIT Projects' SENECA SEAD-48 Comments Draft Workplan USEPA-USEPA final.doc



Response to USEPA Comments on Draft Workplan for SEAD-48
Comments Dated April 12, 2002
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Response 9: It is agreed that the 4pCi/L standard may be too conservative. The average Radon level
in several background igloos will be evaluated against the Radon levels in the SEAD-48 igloos to

determine if there is source, other then a naturally occurring source, that is present in the igloos.

Comment 10: Sections 3.4, 3.5, and 3.6, concerning Class I, II, & III surveys (quotations taken from

page 3-4, section 3.4.1): 1 feel that there is a major point of confusion in these sections. There is
discussion concerning 50-100% scanning surveys and direct measurements. The reviewer does not
understand the relationship between grid sizing and the 100% coverage scanning surveys. They
should be independent of one another.

It is understandable to make mention of grid spacing and frequency when discussing direct
measurements and/or sample locations. To discuss surveying "100% of the following surfaces
conducted in 2 meter by 2 meter grids at igloos E0804 through E0811..." confuses the issues of

coverage.

If the survey will cover 100% of the surface, what does the grid sizing have to do with the scan?
Further, how can a surface be surveyed over 100% of its surface "randomly in 1 meter by 1 meter
grids?"

Response 10: Grids, which are set up as part of the established reference coordinate system, are
established at the site to facilitate selection of measurement and sampling locations and to provide a
mechanism for referencing a measurement to a specific location so that the same survey point can be
relocated (MARSSIM, September 2000). The grid sizes are independent of the percent scanning
coverage for each survey class; however, the grid sizes were included in the discussion to indicate
that the surfaces will be scanned in 2 meter by 2 meter sections. The scanning is completed in
individual grid sections to provide data for that grid (such as minimum and maximum scanning result)
and to identify and be able to re-locate potential elevated measurements within the grid.

The word “randomly” in reference to locations of Class 1 scanning surveys has been removed.

Comment 11: Tables 3-1 and 3-2: Some of the soil DCGLs exceed radionuclide in soil levels

previously agreed upon at other New York State uranium clean-up sites. Also, some of the derived
building surface DCGLs appear to exceed levels published in the New York State Department of
Labor regulations (12NYCRR, part 38, table 5).

Response 11: Soil DCGLs were developed in accordance with MARSSIM guidance by Argonne
National Laboratories (ANL), the developer of RESRAD, following accepted protocol. For the
development of the DCGLs for Soil refer to section 6.3 of Appendix B, Seneca Army Depot Activity
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License Termination and License Release Plan, written by ANL. The NYSDOL standards are not
applicable.

Comment 12: Table 3-3: A comment is made in item 3 of Parsons March 4 letter justifying the use
of the URSA system that "The Nal-based system can produce results below the DCGLs for the
building materials using a 60-70 minute count time." This is not shown in the work plan on
Table 3-3. The MDAs for 60-70 minute count times are not shown, so the reader cannot tell from the
workplan that the Nal detector system MDAs are less than the DCGLs. The workplan should stand
alone and should be updated to include information in the supplemental documents. On Table 3-3,
there appears to be a "5" next to "Windowed FIDLER", but there is no corresponding footnote 5. On
Table 3-3, footnote d) states that " All areas potentially elevated above background will be further
investigated." How? It also states that "...gamma measurements collected in the field will be
supplemented with the collection of readings with alpha/beta radiation detection instruments.”" Why?
Which DQO requires this?

Response 12: The work plan will be updated with information that was presented to the regulators in
the March 4, 2002 letter and the May 24, 2002 letter.

In the revised Table 3-3 of the work plan, the footnote “5” after “Windowed FIDLER” has been
corrected to reference footnote “e”. Footnote “e” reads: Values presented are based on previous field
experience using a closed energy window on the FIDLER with an energy range of 50-250 keV.
Footnote “d” has been expounded upon as indicated in EPA Specific Comment 6.

The collection of alpha/beta radiation measurements are required due to the potential presence of
Pormethium-147, which is an alpha emitting radionuclide. Additionally, collection of these

measurements will provide a lower detection limit than gamma measurement alone.

Comment 13: Section 5.0, page 5-1: The text states that "All data shall be subject to verification and

validation prior to use in the final report, including consideration of technical validity. This is too
vague. The specifics should be included, unless they are covered in a QA document elsewhere; if so,
that document should be referenced.

Response 13: Additional information is provided in Section 3.3.7 of the work plan regarding the data
review process at SEAD-48.
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Response to Comments from New York State Department of Environmental Conservation
Subject: Draft EO800 Row Pitchblende Ore Storage Igloos (SEAD-48) Work Plan
Seneca Army Depot
Romulus, New York

Comments Dated: April 10, 2002

Date of Comment Response: July 19, 2002

Specific Comments:

Comment 1: Page x. List of Acronyms: TAGM Stands for “Technical and Administrative
Guidance Memorandum” not Chemical.

Response 1:  The acronym has been corrected.

Comment 2: Page 3-2, Section 3.3.4, In-Situ Gamma Spectroscopy Surveys: As previously
stated at the August 15™ demonstration, and in agreement with the NYSDOH letter dated
August 20, 2001, the NYSDEC does not accept the use of the URSA instrument as a replacement
for normal accepted sampling practices, and/or accepted alternative methods. Until a more
detailed evaluation can be made regarding its effectiveness, this unit should not be utilized in lieu
of normal sampling of radiologically contaminated soils at the Seneca Army Depot.

Response 2:  Based on the concerns raised at the August 15, 2001 demonstration at NYSDOH
and in a letter from NYSDOH dated September 6, 2001, Parsons submitted a response to the
agencies on March 4, 2002. Additionally, a follow up letter was issued to the agencies from
Parsons on May 24, 2002 clarifying the intended use of the Nal based in-situ gamma
spectroscopy system.

Figures 1 and 2 from the May 24, 2002 letter, which demonstrate how the URSA is used in the
overall survey plan for SEAD-48, have been added to the work plan. In general, a large number
of scanning measurements will be collected to satisfy MARSSIM requirements for a final status
survey. A subset of the scanning measurements will be evaluated with the Nal-based URSA to
aid in the selection of material samples to be analyzed at the laboratory for confirmatory
sampling. The URSA does not replace analytical laboratory sampling, it just helps further define
the locations where material samples should be collected.

Comment 3: Page 3-1, Section 3.2, Derived Concentration Guideline Level: NYSDEC’s
TAGM 4003 is incorrectly sited as TAGM 4006.

P:\PIT\Projects' SENECA SEAD-48 Comments Draft Workplan NYSDEC-NYSDEC.doc



Response to Comments from NYSDEC on Draft EO800 Row
Pitchblende Ore Storage Igloos (SEAD-48) Work Plan
Comments Dated April 10, 2002

Page 2 of 5

Response 3:  This citation has been corrected.

Comment 4: Page 3-2, Section 3.3.2, Gamma Radiation Surveys: Since the radionuclides from
pitchblende emit gamma energies in a broad range, a FIDLER probe is not appropriate for all
surveys. The most appropriate instrument to utilize would be the mentioned 3X3 Nal detector
since the energy range is greater, and the overall efficiency is also far greater than a FIDLER.
The pitchblende which was stored in the igloos contains the entire Uranium chain, with a wide

range of energies, not just lower end gammas.

Response 4:  Disagree. While the 3”x3” Nal does detect a wider range of gamma energies, it
has a higher minimum detectable amount (MDA) than the FIDLER because of higher background
(as noted in Table 3-4 of the work plan). The primary radionuclides of concern all have a low-
energy (< 200 keV) gamma emission: Ra-226 (186 keV), Th-232 (59 and 126 keV), U-234 (53
and 121 keV), U-235 (144, 163, and 186 keV), and U-238 (50 keV). The text and Table 3-4

have been revised to more clearly reflect this.

Comment 5: Page 3-2, Section 3.3.3, Exposure Rate Surveys: The narrative indicates that a
“Ludlum MicroRem” meter will be utilized for exposure rate surveys. To our knowledge Ludlum
does not produce such a tissue equivalent dose rate instrument. Bicron Instruments, however
does manufacture such a device. Should the instrument utilized be a Sodium lodide based
Micro-R meter, manufactured by Ludlum or other, please be aware that such instruments tend to

over-respond at low gamma energies, and can produce higher than actual exposure rates.

Response 5:  The reference to a “Ludlum MicroRem” was in error. The instrument to be used
in the SEAD-48 surveys to take exposure rate measurements will be a Bicron MicroRem.
Changes have been made throughout the work plan to reflect this correction.

Comment 6: Page 3-3, Section 3.3.5, Radon Surveys: It is indicated that an E-perm electret
devices will be utilized for ambient radon measurements. There are at least two types of these
devices for passive radon sampling at short and long-term deployment intervals. Please specify
which particular model will be utilized, and assure that it is the proper device for the deployment
period.

Response 6:  The short-term deployment E-perm electret will be used to measure ambient
radon levels at SEAD-48. This clarification has been noted in the work plan.

Comment 7: Page 3-5, 3.4.2, Exterior Surveys:
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Response to Comments from NYSDEC on Draft E0800 Row
Pitchblende Ore Storage Igloos (SEAD-48) Work Plan
Comments Dated April 10, 2002

Page 3 of 5

A)

B)

O

It is stated that soil borings will be collected at locations determined by gamma scans.
While this is useful, please be aware, when utilizing MARSSIM for final status surveys,
the number and location of samples is systematically determined. Bias samples can
provide additional information for determining if a hotspot will meet elevated
measurement criteria, but MARSSIM uses a systematic approach to determination of the
status of survey units.

Please explain the justification in dividing the borings into two foot sections. Also, a
detailed explanation of the statement that “localized contamination would be treated
separately” is needed.

The laboratory analysis indicated includes isotopes normally not reported for naturally
occurring Uranium (U-233 and U-236). Please provide justification for analysis of these
isotopes, and a breakdown of analysis protocols and associated detection limits, etc. for
all radio chemical sample analysis.

Response 7:

A)

B)

0

As is stated in the work plan, soil borings would be collected at the each of the drain
outlets and three others will be collected based on the gamma surface scans and biased
with regard to the past remediation that was completed. This approach is based on the
EPA Soil Screening Guidance for Radionuclides (EPA Publication 9355.4-16A) because
MARSSIM does not provide guidance for subsurface surveys. The primary goal is to
provide information to determine the presence or absence of subsurface contamination.

The sectioning of the borings was proposed to be consistent with the EPA Soil Screening
Guidance for Radionuclides and allows the location of any contamination to be localized
in the soil column. Additional clarification of the text has been added to explain how
“localized contamination will be treated separately”. Primarily, if elevated residual
contamination is found it will be removed from the soil section and placed in a separate
sample bag for further analysis. If an entire soil section is contaminated beyond the flag
values, an additional soil boring will be made in the vicinity following the lowering of a
3”x3” detector into the borehole. These clarifications have been added to the work plan.

The analysis of U-233 and U-236 was a carry over from the previous radiological surveys
conducted at Seneca. It is recognized that these isotopes do not belong in this list and
they will be removed. Detection limits for the ROCs will be established at 10 times
lower than the DCGLs and the primary analysis protocol will be gamma spectroscopy.
These clarifications have been added to the work plan.
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Pitchblende Ore Storage Igloos (SEAD-48) Work Plan
Comments Dated April 10, 2002

Page 4 of 5

Comment 8: Table 3-1: The DCGL’s listed include several radionuclides not associated with
pitchblende. Is there reason to believe that any of these isotopes (H-3, Pu-239, etc.) might be
present?

Response 8:  There are radionuclides that were listed in Table 3-1 that are not radionuclides of
concern at SEAD-48. This table has been revised to include only those radionuclides that are
pertinent to the SEAD-48 investigation.

Comment 9: Page 3-8, Section 3.7, Groundwater Investigation: As per Section 24.3 of the
Seneca Army Depot Federal Facilities Agreement, it should be stated in the document which
“approved laboratory for isotopic analysis” will be retained by the Army for groundwater sample
analysis.

In Section 2.0, the document lists Thorium as a radionuclide of concermn, however the proposed
groundwater investigation does not include Thorium as part of the proposed analysis. The
groundwater samples should be analyzed for Th-232, Th-228 and Th-230 in addition to the listed
isotopic analysis.

Response 9: The laboratory to be used for all analytical analysis will be General Engineering
Laboratories, Inc (GEL). In 1999, the Army went through a rigorous process with the NYSDEC
and the EPA in getting approval to use this laboratory for radiological analyses. GEL can achieve
the MDAs needed for the project. A table has been added to the work plan that compares the
SEAD-48 DCGLs to the laboratory MDAs.

As stated in Section 2.0 of the work plan, Th-232 is a radionuclide of concern at SEAD-48. Th-
232, Th-228, and Th-230 have been added to the list of ground water analyses. Additionally,
analyses for Th-232, Th-228, and Th-230 have been added to the building interior/exterior
surveys. This change is reflected in the text.

Comment 10: NYSDEC would like the opportunity to take splits at a pre-agreed interval for
MARSSIM samples, and perform confirmatory walkover surveys in all survey units.

Response 10: The Army will keep NYSDEC informed regarding the schedule so sampling
efforts can be coordinated.

Comment 11: Page 7-1 indicates an April commencement to this work. Considering these
comments, it would be prudent to discuss these comments and their resolution as soon as
possible.
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Response 11:  Agreed. However, it should be noted that a revised estimated commencement to
the SEAD-48 work is September 2002. This adjustment has been made in the work plan. The
Army would like to arrange a call with the agencies to finalize the plan for work at SEAD-48.
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Response to Comments from the New York Department of Health

Subject: Draft EO800 Row Pitchblende Ore Storage Igloos (SEAD-48)
and use of the Universal Radiation Spectrum Analyzer (URSA)
Seneca Army Depot
Romulus, New York

Comments Dated: May 29, 2002

Date of Comment Response: July 19, 2002

The New York State Department of Health (NYSDOH) recently provided comments to the NYSDEC
on the above referenced document dated March 2002. Their comments are as follows:

The following comments refer to the draft work plan submitted by the U.S. Army Corps of Engineers
for the interior surfaces and exterior soils of the EO800 row of igloos previously used to store
pitchblende ore. Comments relating to the efficacy of utilizing the URSA system for isotope
identification and measurement are not addressed.

General Comments:

The methodology proposed in the plan, following a MARSSIM protocol, is acceptable. There are,
however, some problems in establishing individual isotopic DCGL’s through the use of RESRAD.
The suspected contaminant in this case is pitchblende ore which presumably was not processed in any
manner thereby disturbing equilibrium. If that is the case, all of the uranium isotopes and their
progeny would be present and contribute to the dose. DCGL’s for surface contamination expressed
as dpm/100 cm2, could require that each sample taken (swipe) and static measurement would need
isotopic analysis, unless a percentage of the most restrictive DCGL value is applied as a flag to spur
further analysis. This also holds true for soil contamination since the proposed wide area DCGL for
Ra-226 is 0.343 pCi/g, (Table 3-1) which provides the entire 10 mRem/yr dose, yet all other isotopes
would be present. This value would be almost impossible to attain since typical background values in
NYS range above 1.0p/Ci/g for Radium and Uranium.

For interior surfaces, the fixed and removable limits as expressed in NYSDOL’s Part 38, Table 5,
may be more appropriate than the individual isotopic DCGL’s. However, volumetric contamination
of the walls and floors would require sampling and isotopic analysis and the DCGL’s would then be
applied.

Response: It is correct that pitchblende ore was not processed at SEAD-48 and that consequently,
the equilibrium of the uranium isotopes would not have been disturbed.  Therefore, Parsons
developed gross DCGLs that have been calculated using the isotopic DCGLs of the significant
radionuclides that may be present and the natural activity fractions for those radionuclides (see the
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Ore Storage Igloos (SEAD-48) Work Plan and use of the URSA

Comments Dated May 29, 2002

Page 2 of 4

revised Table 3-4 of the work plan). This was completed in accordance with Section 4.3.4 and using

equation 4-4 from MARSSIM.

Gross DCGLs were calculated for both building surfaces and for soils as shown in Table 3-4 of the
workplan, Calculating the gross DCGLs, which takes into account the actual ratios of the naturally-
occurring radionuclides that may be present, allows the field survey measurements to be compared to
the DCGL in real time, as opposed to sending samples for isotopic analysis. There will, however, be
some laboratory isotopic analysis performed on material and soil samples as indicated in the work
plan. Additional text has been added to the work plan to clarify the development and the use of the
gross DCGLs.

Volumetric contamination of the walls and floors of the igloos is unlikely given the concrete
construction and the nature of the materials stored there. However, if there is contamination below
the surface of the building surfaces, it would be evident in the form of cracks and damage. This
would then be detected with the instruments and if determined necessary, material samples could be
collected and sent to the laboratory for isotopic analysis, as indicated in the work plan.

For the interior surfaces, MARSSIM guidance requires the development of the DCGLs to determine
if the site meets the release criterion. These are developed based on radionuclide-specific activity
concentrations using the isotopes that are known to be present. To determine if the site meets the
release criterion, a conservative total effective dose equivalent (TEDE) of 10mrem/year is used
(NYSDEC TAGM-4003. The NYSDOL standards are not applicable.

Specific Comments:

Comment 1: Page vi - The NYSDOH suggests using MARSSIM revl, September 2000 rather than
December 1997 as the Army’s reference.

Response 1: The MARSSIM reference will be updated to reflect the most recent revision.

Comment 2: Page 3-2, Section 3.3.1 — This section refers to a Ludlum Model 43-68 probe as a
scintillator phoswich when in reality it is a 100 sq. centimeter gas proportional probe.

Response 2: The text has been corrected to indicate that the phoswich scintillator (Model 43-1-1)
will be used in the surveys.

Comment 3: Page 3-4 and 3-5, Section 3.4.1 describes the methodology of performing static one
minute measurements in the center of each grid. It would be more appropriate to perform the static
measurement at the location of the highest scan reading obtained in that grid for any of the
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Response to NYSDOH Comments on Draft EO800 Row Pitchblende

Ore Storage Igloos (SEAD-48) Work Plan and use of the URSA

Comments Dated May 29, 2002

Page 4 of 4

Comment 5: Table 3-1 — Please note that the DCGL for radium is listed as 3.43 E-1 pCi/g. The

NYSDOH also notes that Th-230 is not included in the list.

Response 5: The correct Ra-226 DCGL is given in Table 3-1. Additionally, Th-230, Pa-231, and
Ac-227 have been added to the Table 3-1.

Comment 6: Table 3-2 — Please explain how each of the building surface (and volumetric) DCGL’s
for each of the isotopes listed will be identified using the alpha, beta, gamma instruments listed.

Response 6: The function of the survey instrumentation is not to identify specific radionuclide
isotopes in the field. The purpose of the selected field instrumentation is to collect survey data for
comparison against DCGL that has been derived using MARSSIM statistics. Specific isotopes will be
identified based on limited laboratory analysis and possibly in-situ gamma spectroscopy where
necessary if the DCGLs are exceeded.

Comment 7: Sections 5.4.2 and 5.5.1.2 have a conflict in the areas to be covered. Class 3 structures
in 5.4.2 list no limit while 5.5.1.2 implies a limit of 1500 sq. meters.

Response 7: The sections identified above do not exist in the SEAD-48 work plan. In Section 2.1 of
the SEAD-48 work plan it is stated that according to MARSSIM there is no limit recommended for
the area of a Class III survey unit. Since there is no MARSSIM guideline for Class III survey areas,
the survey design was set up as described in Section 3.6.1 of the work plan.

Comment 8: In a number of areas the “active” area of probe is listed. Is this the physical area or the

open area?

Response 8: The work plan reports the open area of the detector. These values are identified in
Section 3.3 and revised Table 3-4 of the work plan. A correction was made in Section 3.3.1 of the
work plan due to an incorrect probe area being given.
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Response to Commients from the U.S. Environmental Protection Agency
Subject: Draft Final Workplan for SEAD-48
Seneca Army Depot
Romulus, New York

Comments Dated: August 22, 2002

Date of Comment Response: November 8, 2002

General Comments:

Comment 1: A skeleton of a QAPP has been added as Appendix D. The QAPP restates parts of the
EPA reference documents, but does not provide the required information and is not adequate. The
reader is simply referred to other documents. The QAPP should be written as a stand-alone
document.

Response 1: A Generic Installation Remedial Investigation/Feasibility Study (RI/FS) Workplan for
Seneca Army Depot (SEDA) was submitted in August 1995 and approved as final. This document,
which includes a QAPP, serves at the generic workplan for all investigations at SEDA. The QAPP in
Appendix D of the SEAD-48 workplan supplements the generic workplan, providing site-specific
information and updating outdated references. Because the Army has already generated a QAPP for
site investigations at Seneca as part of the Generic Installation RI/FS Workplan, Appendix D will be
renamed “Supplemental QAPP” and will not be a stand-alone document. The document has,
however, been revised to include more specific references and SOPs for the radiological survey

instruments.

Comment 2: The “schedule” included in Section 7 is not adequate. It does not “...outline the target
dates and the key milestones,” as indicated in the Army’s responses to comments. It is not adequate
to evaluate whether the deadlines specified in the Federal Facility Agreement will be met. It also
does not show deliverables and schedule review dates, which would allow the regulatory agencies to
plan ahead for document reviews, critical meetings, etc.

Response 2: A revised schedule with document due dates and review periods has been added to
Section 7.0.

Comment 3: The Army maintains its preference for selection of the URSA for in situ gamma
spectrometry. However, the Draft Final document does not demonstrate that URSA-generated data
will meet all the DQOs/MQQOs, and that the resulting data will accommodate site-specific conditions
and can be validated.
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Response 3: The Army maintains its preference to use the URSA to perform in-situ gamma
spectroscopy as a screening instrument to provide additional information in real-time and to be able to
best determine the samples that have the highest potential for elevated radioactivity to be sent to the
laboratory. Additional information had been added to the SOPs in Appendix D on the QA/QC of the
URSA.

In the review of the MARLAP guidance, the majority of DQO/MQO requirements pertain primarily
to laboratory analysis, as opposed to in-situ analysis. The conclusion was made however, that the
DQO/MQOs for the URSA system are comparable to those of the other radiation detection field
instrumentation proposed to be used in the SEAD-48 Final Status Survey because the URSA must
also be able to identify the radionuclides of concern below the DCGLs. All spectra that are collected
are analyzed with the URSA Multi-Channel Analyzer (MCA) software to provide a preliminary
identification and quantification of the radionuclides present within the sample material. The
generated output reports are then subjected to secondary analysis to evaluate the uncertainty and
validity of the preliminary results. This secondary analysis is completed through examination of the
MCA reports with particular scrutiny of the Full Width at Half Maximum (FWHM) values to validate
the results. The FWHM evaluates the energy resolution of the spectra to determine if an energy peak
can be used in the identification of the radionuclide. This validation process is detailed in the URSA
SOP found in Appendix D of the SEAD-48 workplan. Additionally, confirmatory analysis at an off-
site laboratory will be performed on approximately 5% of the material samples that are analyzed with
the URSA.

Comment 4: There is no indication that the NRC has given final approval of the proposed DCGLs.

Response 4: The NRC has received the License Termination Plan for Seneca Army Depot and the
DCGLs are still in the review process. Once DCGLs have been approved, an addendum will be
added to the SEAD-48 workplan confirming their approval.

Comment 5; Regarding the monitoring wells, the text states that two wells are upgradient/cross-
gradient, but the direction of groundwater and surface water flow is not indicated in the text or noted
on Figure 3-4. As this information is critical to understanding the monitoring well placement, it
should be included.

Previous EPA Specific Comment 7 had requested that a rationale for well placement be provided.
Although Figure 3-4 was provided, and the Army stated that some wells were placed proximate to
igloos that have Class I exterior survey units, not enough detail on the rationale was provided. Were
the wells place equidistant around a certain feature, or were they placed where previous
contamination was found, or just for easy drill rig access? Additional discussion should be provided.
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Response 5: Groundwater flow directions will be added to the figure of proposed monitoring well
locations. The locations of monitoring wells MW48-7 and MW48-8 were chosen because these wells
are upgradient and cross gradient of the site. These two wells are to be used to provide site specific
background data. Monitoring wells MW48-1, MW48-3, and MW48-4 were all placed along the
drainage ditch that is proximate to the Class I exterior survey units at igloos E0804, E0806, and
E0808. The area around these three igloos has the highest potential for residual radioactivity. A well
was placed downgradien