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15. FINAL SURVEY PLAN:
AFFECTED OUTDOOR AREAS OUTSIDE OF FORMER RCA

15.1 INTENT OF SURVEY
15.1.1 Scope

The scope of this portion of the final survey includes the land areas outside of
the formerly fenced-in Radiologically Controlled Area (RCA) that are either
affected areas or unaffected areas in close proximity to the affected areas. This
area surrounds the engineering building (Eldg 3), the boiler house (Bldg 5), the
administration building (Bldg 4), the waste storage building (WSB), and two
storage (Butler) buildings. This final survey will address asphalt driveways,
soil areas, concrete sidewalks and pads, manholes and drain pipes, excavated
trenches, and spoils pile areas.

This survey does not include outdoor areas south of the reactor building which
were previously surveyed as part of the Hold-Up Tank (HUT) interim survey,
unaffected undeveloped portions of the property, nor tbe outdoor areas inside
the RCA boundary. This survey also excludes areas where known
contaminated bedrock and/or soil was encountered directly underneath the
reactor or hot laboratory buildings These excluded areas have either been
. previously surveyed and reported or will be the subject of future survey efforts.

15.1.2 Purpose

The purpose of this outdoor area final survey is to produce data that will
demonstrate that this portion of the site meets the criteria for unrestricted
release (see Sections 15.3.1 and 15.3.2).

15.2 REMEDIATION WORK PRIOR TO THE SURVEY

Some outdoor land areas outside of the RCA have been included in previous
survey reports. The balance of land areas on site that completes the survey per
the decommissioning plan are included in this report. A brief description of the
remediation work in tﬁese areas follows.

15.2.1 Soil Areas (500 Area)

The UCD landfill area at the north end of the site was originally classified as
an unaffected area but was reclassified as affected after a single metal filter
that was contaminated was discovered at the surface about 10 meters west of
the entry gate. This area had been used as a landfill for rubble from
construction and renovation projects on site between 1957 and 1980. No
rachoactive material was ever deposited here intentionally. The area has been
fenced off and locked since 1980.
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. About one foot of soil was removed from two small areas close to where the
above-mentioned radioactive filter was found because trace amounts of
radioactivity other than background were detected, although they were within
the soil acceptance criteria. Also, during the final survey of this area some
elevated radioactivity above naturai background from radium, thorium, and
uranium was detected in a small area on the northeast bank of this landfill.
This material could be traceable to operations with some uranium ore that
were conducted in Bldg 3 during the late 1950s under NY Dept of Labor
registry. This area is currently being studied under a remediation investigation
plan that is on file witn the NY DEC. A report of our findings, including any
dose assessment if appropriate, will be submitted to the NY DEC and the NY

DOL as part of the final surveys required by them to terminate NY State
licenses and permits.

Land around the exhaust stack was remediated by removing up to one foot of
surface soil from the immediate area around the stack. Some small surface
areas on the exhaust duct pedestals were scarified. More extensive
scarification was required on the stack pedestal and an imbedded drain pipe
was removed from the center of the pedestal.

Extensive soil remediation was required in the land area east of Buildings 3
and 5 (also referred to as S-5 and S-3 respectively). One to two feet of soil was
removed from an area of approximately 150m? extending from the storm drain
outfall at S-3. Soil was removed to a depth of 4 to 5 feet from an area of about
300 m? that was the original stream bed about 50 meters east of S-5. Soil was

. also removed to a deptg1 of 4 feet from an area of about 100 m? at the S-5
outfall. A small amount of soil was removed to a depth of about one foot from
an area of about 2 m? east of the stream about 15 meters south of the retention
pond. All of the soil from these areas was disposed of as LARW. Large rocks
from these excavations were cleaned and left in these areas. Another area of
about 150 m? immediately south of the retention pond consists predominantly
of large rocks with some organic loam filling the spaces between the rocks. The
interstitial loam exhibits some elevated contamination above background but
the soils underlying the rocky area are at or below the average background
levels of radiation. This area was not remediated because it would be very
difficult to do so and because, if the rocks were moved, the small amount of
interstitial loam present would be mixed with the underlying soil and it would
be diluted to a point of becoming undetectable. Since this area is atypical of the
standard soil model, and since it would have to be altered significantly before it
would be configured to be useful and hence become a source of radiation to
anyone under the resident farmer scenario, it would not fit the model upon
which the current soil criteria are based (i.e., the soil criteria was based upon a
large surface area of soil up to a meter thick whereas the soil present here is
comprised of small deposites between very large rocks). Furthermore, if it were
altered to a more useful configuration to fit the dose calculation model, the
organic loam in the interstitial spaces would effectively disappear.

Some soil was excavated from the surface of an area of about 100m? north of
the waste storage building. This was an extension of the remediation of the soil
‘ immediately north of that building inside of the RCA.
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Some soil was excavated from the surface of an area of about 200 m?2

immediately north of the paved surface on the north side of the Butler
Buildings.

Liquid waste holding tanks were removed from the east side of Bldg 3. The
tanks and connecting piping were disposed of as LARW. Some soil from under
some of the pipe joints was disposed of as LARW. This work was an extension
of remediation work inside Bldg 3. Most of the soil from this excavation was
released for future use on site. This excavation was backfilled.

15.2.2 Paved Areas (501 Area)

The S-3 storm-drain pipe was excavated. The steel pipe and some of the soil
immediately under some of the pipe joints were disposed of as LARW. Most of
the soil was released for future use on site. A replacement pipe was installed
and the trench was backfilled.

The S-4 storm-drain pipe was excavated. The steel pipe and some of the soil
immediately under some of the pipe joints were disposed of as LARW. Most of
the soil from this excavation was systematically sampled and analyzed and it
was released for future use on site. A replacement pipe was installed and the
trench was backfilled.

Minor remediation of isolated spots in paved areas was accomplished by
removing the pavement and disposing of it as LARW as necessary.

15.2.3 Other Areas (502 Area)

Some soil was removed from under the east end of the three 10,000 gallon
process liquid storage tanks and it was disposed of as LARW. The drain pipe
from these tanks was exhumed and disposed of. The soil from this excavation
was systematically sampled and analyzed and it was released for future use on
site. The pipe trench was backfilled to allow continued access to the S-5 area.

Two spoils piles were created in this area during the decommissioning project,
the concrete rubble pile and the south soil pile. The land area under these piles
east of the boiler house was surveyed prior to depositing any spoils. All
materials in these piles were systematically sampled and analyzed and
released for future use on site before they were placed there.

Three manholes that were part of the process liquid waste piping system were
removed. These were located in the mall, east of Bldg 5 and east of Bldg 3. The
concrete rubble and some of the underlying soil were disposed of as LARW.
Most of the soils from these excavations were systematically analyzed and
released for future use on site. The excavations were backfilled. The process
drain pipe between Buildings 5 and 3 and east of Bldg 3 was left in the ground
after 1t was surveyed internally and the soil around the outside of it was
sampled, analyzed, and found to be within the acceptance criteria of the plan.

The foundations of the exhaust duct and stack were remediated by
scarification. An embedded drain pipe was removed from the center of the
stack base.
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. 15.3 FINAL SURVEY OVERVIEW
15.3.1 Survey Objectives

The purpose of this final survey is to demonstrate that the radiological
conditions of the outdoor areas outside the RCA satisfy NRC guidelines for
unrestricted release. The data produced will also be used in conjunction with
additional data from the final survey for other areas of the site to allow the
entire site to be released from regulatory control. The specific ohjectives of this
survey are to provide the following confirmations.

A.  Surface Activity of Outdoor Structures

1. Average surface contamination levels for each survey unit are
within the authorized values (refer to Section 15.3.2).

2 Small areas of residual activity, known as "hot spots" do not
exceed three times the average value. The hot-spot limit applies
to areas of up to 100 cm?. The average activity level within the 1
m? area containing a hot spot must be within the guideline for the
average level.

3. Reasonable efforts have been made to clean up removable activity
and removable activity does not exceed authorized values (refer to

. Section 15.3.2).
4. Exposure rates in occupiable locations are no more than an

average of 5 pR/h above background. Exposure levels are
measured at one meter from surfaces and are averaged over the
survey unit/area. Individual hot spots will not exceed 10 uR/hr
above background at one meter.

B. Volume Activity of Soil

1. Average radionuclide soil concentrations are within the
authorized limits, as shown in Table 15.1. Averaging is based on
a 100 m? grid area.

2, Reasonable efforts have heen made to identify and remove hot
spots that may exceed the average limits by greater than a factor
of (100/A)"2, where A is the area (in square meters) of the hot spot
or three times the average limits, whichever is less.

3. Exposure rates do not exceed 5 pR/h above background at one
meter above the surface. Exposure rates may be averaged over a
100m? grid area. Maximum exposure rates over any discrete area
of within the 100m? area may not exceed 10 pR/h above
background.

‘ The above conditions wili be demonstrated at a 95% confidence evel for each
survey unit as a whole.
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15.3.2 Identity of Contaminants

Based on the knowledge of site operations and the results of sampling during
the initial site characterization and the D&D process, two distinct radionuclide
contaminant mixtures were found to exist for surfaces within the reactor and
hot laboratory buildings. Areas of outdoor soil or structural surface
contamination would have become contaminated with radioactive material
originating from these buildings. For the purposes of this final survey it will
be assumed that all beta-gamma contamination detected on a structural
surface (1.e., roads, pads, sidewalks, etc.) is due to the hot laboratory mixture
unless otherwise specified. In reality, surface contamination on outdoor
structural surfaces could be comprised of any combination of the reactor and
hot laboratory radionuclide mixtures. Accounting for these differences would
be difficult at best, due to the very large surface area surveyed with the
potential for an infinite number of radionuclide ratios. Therefore, the simple
yet conservative approach of using the most restrictive radionuclide mixture

will be used. This hot lab mixture, decayed to January 1, 1997, consists of the
following:

*

a

Ce-144 0.019
Cs-137 0.216
Fe-55 0.0026
H-3 0.00419
Ni-63 0.0181
Ru-106 0.0025
Sb-125 0.00426
Sr-90 0.732
Te-99 0.00151

*

Radionuclides reported comprising > 0.1% of total radioactivity;
results are rounded to three significant figures.

Surface contamination release criteria will be based upon Regulatory Guide
1.86 Table I limits, as modified for H-3 and Fe-55, per NRC approval (October
3, 1994). On that basis, the effective beta-gamma surface contamination limits
for the area of concern (for the January 1997 hot lab mixture) using the
sum-of-fractions rule, are:

1,273 dpm/100 cm?, averaged over 1 m?
3,819 dpm/100 em?, maximum not to exceed 100 cm? area
255 dpm/100 em?, removable

Within the buildings in the RCA, alpha contamination as Highly Enriched
Uranium (HEU) has only been encountered in a small isolated area of the hot
lab building, where a vestige of uranium labs remains on the second floor.
Therefore, if alpha contamination were to have migrated outdoors, the criteria
from Reg. Guide 1.86 would apply, as follows:
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5,000 « dpm/100 em?, averaged over 1 m?
15,000 = dpm/100 em?, maximum not to exceed 100 cm? area
1,000 e« dpm/100 em?, removable

Soil contaminant mixture makeup and ratios have been found to vaiy,
depending upon the particular leak source te.g., HUT, canal, hot cell exhaust
duct) as well as distance from the release point. As such, no single
concentration guideline can be specified since any combination of radionuclides
from the reactor or hot laboratory could exist outdoors. Instead, individual
site-specific radionuclide guidelines were developed by site personnel and
approved by NRC. Table 15.1 presents this soil criteria. The sum-of-fractions
method will be used where a soil contaminant mixture meets "must not exceed"
unity (exclusive of uranium and plutonium radionuclides).

Example: if radionuclides A, B and C are present in concentrations Ca, Cb and
Ce, and if soil guideline concentrations are Ga, Gb, and Ge, then the soil
concentrations will not exceed unity f he following relationship:

(Ca/Ga) + (Cb/Gb) + (Ce/Ge) < 1
ti ibiliti

The final survey for the outdoor areas within the RCA will be performed by
qualified personnel from the site's Health, Safety, Environmental Affairs
Department (HSEA) or equivalent. Logistical support will be provided by the
site’s D&D Operations Department (or equivalent). Figure 15.1 presents an
organizational chart for the survey activities.

The survey organization will be directed by the Manager of HSEA. The HSEA
Manager will have the authority to make appropriate changes to the survey
plan (subject to established site procedural revision protocsl), as deemed
necessary as the survey progresses.

Field measurements, sample collection and sample analysis will be performed
by the Health Physics (HP) Support and Environmental Monitoring groups (or
equivalent) from the HSEA Department.

QA/QC responsibilities will be handled by the Project QA Manager or
equivalent.

The Project Industrial Safety Specialist (or equivalent) will provide industrial
safety oversight for the survey process.

Independent data review will be performed by members of the HP staff who do
not have direct responsibility for generating data.

Logistical Support will be provided by the D&D Operations group. They will
be responsible for gridding survey locations and providing scaffolding erection.

Qualifications of each key team member have been previously reviewed by the
NRC during routine periodic inspections.
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15.3.4 Training

Cintichem provides continual training for its HP personnel and other workers
who may be exposed to radioactive materials. Training varies according to
potential exposure and the nature of the employee's job duties. In addition to
the regular training, special training will be provided on equipment, special
techniques, and practices relative to the survey activities for those employees
who will be involved in taking radiological measurements and samples. All
members of the survey team will attend an in-house orientation session
reviewing radiation protection, survey procedures, and quality assurance
activities. Documentation will be retained in Cintichem training files.

15.3.5 Laboratory Services

Analytical services for gross alpha/beta levels on smears, and gamma
spectroscopy and Sr-90 analysis of bulk samples will be performed by the site's
environmental monitoring group and/or a contract laboratory in accordance
with existing procedures. These procedures have been reviewed by the NRC
during past routine inspections. Contract laboratories (typically Teledyne,
Inc.) will be used for wet chemistry analysis for soil and/or special bulk
samples, when required. QA/QC programs for both in-house and contractor

laboratory services will be monitored by the QA Manager (or equivalently
qualified personnel).

@ 1536 General Survey Plan

This survey plan consists of systematic processes and procedures that have
been deemedp acceptable by industry standards and the NRC. Activities
(organized units of work needed to complete a function) have been defined and
tasks (specific work assignments within a specific activity) have been delegated
to the appropriate team members. Table 152 provides a breakdown of
activities and tasks that are currently a part of the termination survey pla...

Tasks will be performed in general accordance with guidelines stated in the

"Manual for Conducting Radiological Survey in Support of License
Termination," NUREG/CR-5849.

15.3.7 Tentative Schedule

Field activities for the final survey of the outdoor areas outside of the former

RCA began in September of 1995 and will be completed by the end of May,
1997.

15.3.8 Survey Report

A report describing the survey procedures and findings will be prepared and

submitted to the following regulatory agencies: NYDOL, NYDEC, NRC.

Report format and content will follow the recommendations contained in
. NUREG/CR-5849.
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154 SURVEY PLAN AND PROCEDURES
15.4.1 Instrumentation for Qutdoor Surveys Outside of the Former RCA

Table 1£.3 lists the instrumentation to be used for the survey activities, along
with typical parameters and detection sensitivities for the instrumentation and
survey techniques. The radionuclides Fe-55, H-3 and Ni-63 comprise about
2.5% of the radioactivity in the mixture used for the outdoor survey and are not
detectable with the field instrumentation being used. The other 97.5% of the
radioactivity in the mixture (Ce-144, Cs-137, Ru-106, Sb-125, Sr-90, and Tec-99)
is detectable with the field instrumentation being used. For every radiation
event detected (counted), 0.026 radiation events are not counted. Therefore,
one count represents 1.026 counts. As such, a correction or scaling factor must
be applied to a net count rate in order to account for all detectable and
non-detectable radionuclides present. This factor (for the hot laboratory
building beta-gamma mixture) is a multiplier of 1.026 or, equivalently, a
divisor of 0.975. The combination of instrumentation and technique yield a
detection sensitivity for direct survey beta-gamma measurements of about 40%
or less of the guideline levels for beta-gamma emitters (1,273 dpm/100 cm?).

The basic equation for determining field instrument direct survey detection
limits will be:

MDA = 2.71 + 4.65 (background x count time)!?
count time ¢ efficiency x (probe area/100) x scaling factor

Sensitivities for scanning techniques are based on (1) movement of the detector
over the surface at one detector width per second, and (2) use of audible
indicators and count-rate meter to sense changes in instrument count rate.
Data obtained experimentally with the equipment and technicians who will be
used on this final survey indicate that qualified surveyors can detect
approximately 2880 dpm/100 em?) with a 90% confidence level. As this level is
2.26 times the average guideline value, an increased direct beta measurement
sampling frequency will be used (see Section 15.4.2.4). All instruments will be
calibrated a minimum of once every three months, using NIST-traceable
standards. Calibrations of beta detection instruments will be made with Sr-90.
Operational and background checks will be performed at least once each four
hours on instrument use.

In-the-field survey instrument readings (counts per time) will be corrected for
instrument background, detector efficiency, non-detectable radionuclides, and
probe area size to produce a result in dpm/100 em? (as previously shown).

dpm/100 em? = ([gross counts/count time] - [background counts/count time]) x 1
(efficiency x non-detectable scaling factor x 100/probe area)
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. This dpm/100 em? value will then be corrected for the specific surface materials
natural background if the material has a natural background sufficiently high
as to interfere with achieving releasable levels. This will be accomplished by
subtracting an average background value that will be determined for each type
of material (rock, concrete, asphalt, wood, etc.) in dpm/100 em? (see Section
15.4.3)

15.4.2 Survey Plan
15.4.2.1 Area Classification

For purposes of establishing the sampling and measurement frequency and
pattern, survey areas have been divided into affected and unaffected areas (as
indicated in Table 15.4) and general arrangement of the outdoor areas, as
shown in Figure 15.2. The bases for these classifications are deseribed here.

A. Affected Areas

Areas that have potential radioactive contamination (based on plant
operating history) or known radioactive contamination (based on
radiological characterization and/or measurements made during D&D
operations). This includes:

-- areas where radioactive materials were used and stored

-- where records indicate spills or other unusual occurrences that could
. have resulted in spread of contamination

-~ where radicactive materials leaked from systems or structures

-« where decontamination work has been performed.

Areas immediately surrounding or adjacent to these locations are included
in this classification because of the potential for inadvertent spread of
contamination.

B. Unaffected Areas
All areas that are not classified as affected. These areas are not expected to

contain residual radioactivity, based on a knowledge of site history and
previous survey information.

Table 15.4 lists the various survey units and areas for the ontdoor areas within
the RCA and the classification of each.

15.4.2.2 Reference Grids

Grids will be established for the purpose of referencing locations of affected
area samples and measurements relative to building and other site features.
The gridding intervals are based on the potential for residual contamination in
the various plant areas (ie., affected or unaffected area classification). All
affected area surfaces will be gridded at one meter intervals for areas of high
contamination potential (such as sidewalks, ramps, and stairs providing access
. from formerly contaminated areas) and at 10 meter intervals for open land
areas and driveways. Five measurements will be taken within each (.e.,
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. center and mid-way between the enter and each of the four corners).
Structural surfaces in unaffected areas will not be gridded. Unaffected area

measurements will be evenly distributed and referenced to prominent building
features and indicated on maps.

Each survey area will be divided into "survey units" having common history,
function, contamination potential, or that are naturally distinguishable from
other site areas. Unaffected area structural surfaces identified by direct
measurements as exceeding expected range of background levels will be
reclassified as affected areas and will be gridded and resurveyed accordingly.

15.4.2.3 Surface Scans

Scanning of surfaces to identify locations of residual radioactive contamination
will be performed according to the following schedule:

Affected Area, Structural: 100% of surface, beta and alpha radiations
Affected Area, Exposed Soil 100% of surface gamma radiations
Unaffected Area, Exposed Soil 10% of surface gamma radiations
Unaffected Area, Structural none

Structural surface scans will be conducted for alpha and beta radiations. Soil
surfaces will be scanned for gamma radiations.

Instrumentation for scanning is listed in Table 15.3. Scanning speeds will be

. no greater than one detector width per second for alpha and beta detection
mnstruments and 0.5 meter per second for gamma instruments. Audible
indicators will be used to identify locations having elevated levels. All
scanning results will be noted on standard field record forms: locations of
elevated radiation will be identified for further investigation. Table 15.4 lists
the specific areas and frequency of surface scan measurements.

15.4.2.4 Surface Activity Measurements
A. Direct Measurements

Direct measurements of alpha and beta surface activity will be performed
at selected locations using the instrusunentation described in Table 15.3.
Measurements will be conducted by integrating counts over a one minute
period.

Divect surface activity measurements will be systematically placed using
grids with ten meter intervals on all structural surfaces of affected areas.
Direct measurements will be at a frequency of five per grid box. A one
meter grid may be used for surfaces with a high potential for contamination
(see Section 15.4.2.2).

Unaffected surface areas will be surveyed with a minimum of 30 random
measurements or an average measurement of one per 50 m? of survey unit
area (whichever i1s greater) will be performed for each unaffected area
survey umt.
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. B. Removable Contaminatio surements

Smears for removable contamination will not be performed for outdoor
surfaces. The weathering process (i.e., rain, snow, wind, etc.) would have
removed and transferred any non-fixed radioactive contamination to nearby
soil, where it would have become trapped. Therefore, smear sampling 1s
unlikely to producer any relevant data.

15.4.2.5 Exposure Ra asureme

Gamma exposure rates will be measured at one meter above surfaces using a
gamma scintillation instrument calibrated for Cs-137. Measurements will be
uniformly spaced according to the following irequency for structural surfaces:

Affected Structural Areas: 5 measurements per 190 square meters
or one per square meter for high potential areas
(see Section 15.4.2.2)

Unaffected Structural Areas: 30 measurements per area

Table 15.4 shows the specific measurement frequency for each survey area.
15.4.2.6 Soil/Sediment Sampling

Samples (about 500 grams each) of surface soil (0 - 15 em) will be
systematically collected. Soil samples will be collected from the center and four

. points midway between the center and the block corners for each 10 m x 10 m
grid in affected areas.

All of the soil regions of the outdoor areas will be scanned with a 2" x 2" Nal
detector (100% for affected areas and 10% for unaffected areas). Biased soil
samples will be taken from any grid location that exhibits a gross gamma
count rate above the expected background range. Additionally, soil samples
will also be taken from locations where known contaminated soil had been
removed during D&D work. Unaffected soil areas will be sampled at a rate of
30 per area, plus biased-sampled at locations of elevated gamma activity.

156.4.2.7 Special Measurements and Samples

The following lists additional measurements and sampling that were
performed as part of the affected outdoor area outside of the former RCA.
These measurements and/or samples represent unusual structures that,
because of their configuration, could not be measured or sampled for
radioactivity using the aforementioned techniques.

The process drain line and 8-inch diameter ceramic pipe, which ran
underground from the mall area 5,000-gallon tank to Bldg 3 and then to an off-
site outfall, could not be surveyed for surface contamination in a manner
consistent with the requirements outlined by this plan and NUREG 4859
guwidance. This is due to (1) the curvature of the pipe which precludes
placement of the detector at a consistent distance of one centimeter from the
‘ interior surface and the depth of one centimeter from the interior surface, and
(2) the depth and length of the pipe precludes the use of standard alpha/beta
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detectors. Therefore, the pipes will be surveyed (“gamma logged”) with a high
resolution Nal. Measurements will be made at 0.6 meter (or less) increments.
The detector will be calibrated for a pipe geometry using a simulated line
source of Cs-137 and/or Co-60 with each incremental measurement
representing a 0.6m interval of pipe.

The quantity of Cs-137 or Co-60 will be determined from the net counts in the
662 KeV and 1172 KeV regions, respectively, and other radionuclides in this
pipe’s mixture will be scaledan as appropriate. The total quantity of
radioactivity detected is assumed to be distributed over the bottom half of the
0.6m interval of pipe (2280 cm?).

A sample of sediment from the Bldg3 sump (at the end of the 5,000-gal tank to
Bidg 3 sump run of pipe) was obtained during decontamination of this pipe.
The radionuchde mixture, specific to this pipe, was determined to be as follows:

Radionuchde Fractional Abundance
Co-60 0.0234
Sr-90) 0.0982
Ag-108m 0.0097
Cs-137 0.8687

Therefore, using the sum of fractions rule, the surface contamination criteria
would be 3762 dpm/100 em?.

The process drain line is constructed of four foot sections of ceramic pipe, with
interlocking bell and spigot with rubber o-ring connections. Therefore, a
possibility of containment leakage existed from these connections. As such, soil
sampling will be performed around this pipe. Soil samples will be obtained by
core drilling next to the pipe, through the surface soil to an elevation of 0.33
meters above the pipe. Three core soil samples of 0.33m lengths will be taken:
one at .33 meters above the pipe, one directly adjacent to the pipe, and one
0.33 meters below the pipe. Sets of three samples will be taken at ten evenly-
spaced locations along each run of drain pipe (i.e., for a total of 60 samples).

15.4.3 BACKGROUND LEVEL DETERMINATIONS

Background levels for typical construction and natural materials were
previously determined during the HUT interim survey. These background
levels have been used for prior surveys and will be used for both this survey
and future final survey efforts. The following describes the approach that was
taken.

Background exposure rates were determined for the outdoor areas by taking a
minimum of 30 gamma scintillation microRem measurements at unaffected
locations of similar off-site terrain. Results of background exposure rates will
be evaluated to ensure that the averages determined are representative of the
true averages, using procedures described in NUREG/CR-5849.
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156.5

Direct beta-alpha backgrounds were taken from representative materials (e.g.,
bedrock, concrete) and determined and tested as specified in NUREG/CR-
5849. Additional sampling or measurements will be performed if necessary to
satisfy statistical eriteria.

Bedrock and/or soil background samples have been previously collected from
off-site locations to determine fallout fission product concentrations. Soil
fallout concentrations have been determined to contain Cs-137 at 1.25 pCi/gm
at the 90 percentile. This value has been accepted by NRC as part of the soil
criteria review process.

Bedrock and/or soil on site are known to contain deposits of natural
uranium/thorium ore. These localized ore deposits may cause direct
measurements of beta-gamma and alpha surface contamination as well as
gamma exposure rates to appear to exceed free-release criteria on these or
nearby materials, even when corrected with average background values. It
will therefore be necessary to distinguish "real" contamination from natural
hot spots. Locations where direct surface contamination measurements appear
to be greater than expected (average) background levels or release criteria for
the material in question will be sampled and analyzed by gamma spectroscopy.
If the sample result indicates the presence of uranium/thorium ore without
non-natural radionuclides, the high readings will be dismissed as background.
If non-natural radionuclides are detected, part or all of the high result will be
attributed to "real" contamination, dependent upon the ratio of natural and
non-natural radionuclides and the associated decay schemes.

A similar approach will be taken with higher than expected gamma exposure
rate results. When this occurs, gamma spectrum will be taken at the same
location with a portable intrinsic germanium detector and multi-channel
analyzer. If the resulting gamma spectrum indicates the presence of Th-232+D
and U-238/235+D without non-natural photopeaks, the higher readings for
that area will be attributed to natural background. If non-natural photopeaks
are identified, part or all of the high result will be attributed to "real"
contamination, dependent upon the distribution of natural and non-natural
photopeaks and the associated dose conversion factors.

DATA INTERPRETATION

Measurement data will be converted to units of dpm/100 ecm? (surface activity)
and pR/h (exposure rates) for comparison with guidelines. Values will be
adjusted for contributions from natural background. Individual measurements
will be compared with hot spot criteria. Average values for survey units and/or
grid boxes will be determined and compared with guideline levels. Data for
each survey unit will be tested against the confidence level objective using
guidance and procedures described in NUREG/CR-5849.

Additional remediation and/or further sampling and measurements will be
performed where guidelines are not met or cannot be demonstrated to the
specified level of confidence. Additional measurements, computations, and
comparisons will be repeated as necessary.
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. 156 REPORT

A report describing the procedures and findings of the hot laboratory final
survey will be prepared and submitted to the NRC. Data will be summarized
in tables. Measurement and sampling locations will be shown on scale
drawings. All field and analytical data will be archived by the site until such
time as the NRC and other regulatory agencies authorize disposal.
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TABLE 15.1

SOIL RELEASE CRITERIA

Radionuclide pCi/g
H-3 815.4
Mn-54 3.3
Fe-55 521920.7
Co-60 0.9
Ni-63 42500.0
Zn-65 3.7
Sr-90 17.4
Zr-95 2.5
Nb-95 2.3
Te-99 450.0
Ru-106 13.5
Ag-108m 1.1
Ag-110m 0.7
Cd-109 63.1
Sbh-125 6.5
Cs-134 1.8

4 Cs-137 3.8
Ce-144 63.4
Eu-152 2.0
Eu-154 1.8
EU-155 99.5
U-234 19.6*
U-2356 15.9*
U-238 21.9*%
Pu-238 24.1*
Pu-239 4.3*
Pu-241 26.4*
Cm-244 17.1

* Excluded from sum of fractions
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Section 15

TABLE 15.2

MAJOR ACTIVITIES AND TASKS FOR TERMINATION SURVEY PLAN

Activity

Task

Evaluate contamination potential

Establish grid reference system

Determine background levels

Perform direct measurements

Collect samples

Analyze samples

Interpret data

Prepare report

[y

& B W

S ol

L o

e

20 e

b ook o

PNl

Review operating history with respect to
facility use, spills, releases, etc.

Review radiological data from scoping,
characterization and D&D progress surveys
Identify radionuclides of concern and deter-
mine guidelines

Classify areas as to affected and unaffected

Install grids
Prepare facility survey maps

Measure indoor exposure rates and ambient
beta-gamma levels

Measure outdoor exposure rates

Collect background soil samples

Conduect surface scans

Determine frequency & locations of measure-
ments to meet critera

Conduct surface activity measurements
Measure exposure rates

Determine frequency & locations of sampling
to meet criteria

. Collect systematic and special samples

Count smears and swabs .
Analyze soil, paint, residue and other solid
samples for activation and fission product

Convert data to standard units
Calculate average levels

Compare data with criteria

Compute total residue activity inventory

Construct data tables
Develop graphics
Prepare text

Submit report to NRC
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INSTRUMENTATION USED
Nom. 4P:
ID Detector Meter Type of Measurement Backgrnd eff (%) Detec!
1. Nuclear Enterprises Bicron Lab Tech dual surface scans, alpha 0-36cpm 16 4375 ¢
AB100, 100cm dual channel scaler
phosphor (alpha, beta)
scintillation detector
surface scans, beta 400-700cpm  Sr90=25 2880 ¢
90% ¢
surface activity, alpha 0-36cpm 16 0-72
390-52
surface activity, beta 400 - 700 cpm  Sr90=25 (1.0m
. 2x2 Nal, Ludlum 43.2  Ludlum 2200 single  qualitative gamma scans 1500 cpm n/a n/a
analyzer of pipes, etc.
. uRem meter, Bicron see detector (Item 1) gamma exposure rates  10-15 uRem/hr n/a 2uRer
organic scintillator
. Twin window - gasflow Tennelec LB5100 gross alpha smears 0.2 cpm 356  14dpr
proportional
gross beta smears 2.5 cpm 36.8 48 dpr
5. 1x1 Nal, Bicron G1 Ludium 2200 single  qualitative gamma scans 1500 cpm n/a na
channel analyzer of pipes, land areas, etc.
. HPGe (d) (d) soil activity assay varies witi gamma (e)
in 250 mi geometry energies
. Canberra sealed alpha beta soil activity for Sr90 3cpm 27 <05¢
proportional detector Model 2404
. Portable High Purity MCA, model 75008, qualitative isotope mix of n/a nla
Germanium detector, EGA&G Ortec in-situ soil, building
EGE&G Orter, 10% material, etc.
efficient relative to a
3x3@ Nal detector
Pancake GM, Ludium 2200 "Pigeon Hole" survey 2 60 24 < 1174
Ludium 44-9 scaler/ratemeter
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ABLE 15.3
RADIOLOGICAL SURVEY ACTIVITIES

Sensitivity Notes
100cm2 (a)

(a) Sensitivity is linked to combined counts in alpha and beta channels, see (b)

100cm2 at
inty (b) (b) Empirically determined at 90% certainty
100ecm2 {c) (c) Based on 1.0 minute count times
dpm/100cm2
count) (c) (d) - Five Ortec high purity germanium detectors, 2 n-type thin windowed and 3 p-type, all approximately

30% efficient (relative to 3x3" Nal)

-~ Five Ortec 92x MultiChannel Buffers (MCB), including high voltage power supply, pre-amp power
supply, a 16K multichannel buffer and a proprietary computer interface

~ MCBs are connected to a 386/32 MHz IBM/PC-compatible computer

r - EG&G Ortec's Maestro software is an MCA emulator which allows the storage and examination of

gamma spectra. The Ortec Omnigam software provides for the analysis of gamma spectra to
calculate radionuclide identity and concentrations

(e) Typical values in pCi/g (approximately 405 gram samples)

Mn-64 <0.05 Cd-109 <1.5 ANSTEC
Co-60 <0.04 Sb-125 <0.2 APERTURE
Zn-65 <0.3 Cs-136 <0.06 CARD
2r-95 <0.2  Cs-137 <0.06
Nb-05 <0.07 Ce-144 <0.34 Also A‘."‘g‘g“ 08
Ru-106 <0.5 Eu-152 <0.07 Apert :

Vg Ag-108 <0.05 Eu-154 <0.4
Ag-110m <0.12 Eu-165 <0.2

n/a (f) GM Pancake case/handle has been modified to fit into pigeon holes

pm/100 cm2

9707240076 -0
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TA
LISTING OF SURVEY AREAS, UNIT

Affected /
Survey Area Location Description Unaffected

|
A

500 Soil Areas
500.01 UCD (Union Carbide Landfill) Soil wit
500.02 Land area east and north of Building 4 and its parking lot

500.03 Land area west of Bldg 4 and its parking lot

500.04 'Land area surrounding ventillation exhaust stack and duct

500.05 Land area east of Buildings 3 and 5

500.06 |Land area north & east of waste storage bldg

500.07 |Land area surrounding Butler buildings

500.08 Land area north of Building 3

501 Paved Areas
500.01 |Road to Butler Building

500.02 Road between main site entrance & boiler house

500.03 |Butler building laydown area

500.04 Building 4 parking lot

500.05 Building 4 sidewalks

500.06 |South driveway (south RCA gate to Building 4 parking lot)
500.07 'Road between north RCA gate & boiler house

> > 2> > 2>>

5§02 Other
502.01 | Tank trench east of Building 3
502.02 East spoils pile (concrete)
502.03 East spoils pile (soil, surface)
502.04 Process drain line

502.05 Manhole # &

502.06 Exhaust stack base

502 07 Exhaust duct foundations (A-Q)
502.08 Manhole # 10

502.09 S-4 Pipe trench

* Subsurface soil is a separate investigation under jurisdiction of NYDEC; a separate report will be provl
** Rubble was released from the Rx building based on surveys conducted inside that building; gamma s
*** Soil was released from other areas of the site based on batch sampling; this survey population includ
+ Gamma log: 1/0.66m
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E154

ND MINIMUM ANALYSIS FREQUENCY

Also Avallable on

Aperture Card

| _ Romovabh Qulm:ﬂvc Gamma Gamma Special
| Surface Soll/Sediment Direct Beta/Gamma & Alpha WOamma Scan wi Sample lt Exposure Rate Analysis/
Area, m2 | (Y Spect & Sr90) Time-integrated { Scanned | and Alpha | emmd Locations at 1 Meter Samples
- T
| 3000 | 5/100 sq meters | N/A N/A N/A 100% | 5/100 sq meters ~~ *
6200 30 ' N/A [ N/A NA | 10% ' 30  NA
| 8600 30 | NA N/A NA 10% 30 N/A
| 2600 | 5/100 sq meters | N/A N/A N/A 100% | 5/100 sq meters |
| 12,600 | 5/100 sq meters | N/A N/A NA | 100% | 5/100sqmeters  N/A
| 2300 | 5/100 sq meters | N/A N/A N/A | 100% | 5/100 sq meters N/A
| 1300 5/100 sq meters | N/A - N/A NA 100% . 5/100 sq meters N/A
| 400 | 5/100sqmeters  N/A . NA NA | 100% | 5100sqmeters  N/A
1200 N/A | 6/100 sq meters | 100% | NA | N/A 5/100 sq meters  N/A
750 N/A | | 5/100 sqmeters  100%  N/A N/A 5/100 sq meters N/A
900 N/A | 5/100 sq meters | 100% = N/A N/A - 5/100 sq meters  N/A
5700 N/A | 6/100 sq meters | 100% = N/A  NA | 5/100 sq meters  N/A
) | 120 N/A 151100 sqmeters | 100% = NA | N/A | 6/100 sq meters N/A
| 190 NA i 6/100 sq meters | | 100% NA | NA | 51100sqgmeters  N/A
2995 NA } 6/100 sq meters | 100% = N/A N/A 30 N/A
ptal 300 N/A | 5/100 sqmeters  100% | NIA N/A 1/ sq meter N/A
bble | 300 N/A NA | NA | NA 100% 30 s
bble | 600 5/100 sq meters | N/A N/A N/A 100% 5/sq meter
pe | N/A 60 [ NA . NA | NA  NIA N/A +
P N/A N/A 5/sq meter 100% N/A N/A 1/ sq meter N/A
g ~10 N/A 6/sq meter 100%  NA N/A 1/ sq meter N/A
3 ~10 N/A 5/sq meter 100%  N/A N/A 1/ sq meter N/A
> N/A N/A 5/sq meter 100% @ N/A N/A 1/ sq meter N/A
N/A N/A N/A NA T NA 100% 1/ sq meter N/A
d.

N and exposure rate measurements are performed as a spot check.

the pile's surface as a spot check.

9707240076 -0)-

—
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FIGURE 15.1
FINAL SURVEY ORGANIZATION
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CINTICHEM FINAL STATUS SURVEY PLAN AND REPORT

16.0 SUMMARY OF OUTDOOR AREAS OUTSIDE OF THE FORMER RCA FINAL
SURVEY RESULTS

Section sixteen of the Cintichem Final Status Survey Plan and
Report provides the results of the Outdoor Areas Outside of
the Former RCA final survey that was performed between
September 1995 and May 1997. Results are provided in 24 sub-
sections below, which correspond to the 24 survey areas listed
in Table 15.4 of the survey plan. Each sub-section provides
a description of the survey area and the survey measurements
and/or sampling that was performed for each survey unit within
the survey area. Direct survey results and soil/sediment
results along with results summary for each survey unit are

provided in summary tables within each sub-section of the
report.

Soil/sediment sample spreadsheet results include data for the
most relevant radionuclides of interest, and not the complete
results for all radionuclides for which analysis was
performed. Those radionuclides not listed are those for which
soil criteria was developed, but which have not been generally
found in site soil and/or would not contribute significantly
to the sum-of-fractions tally if found. The concentration and
sum-of-fractions data shown in the tables have been corrected

. for background due to fallout at the site background level
where surface soil was sampled (1.25 Pci/gm Cs-137 at the 90%
confidence level).

The surface of the UCD Land Fill area survey unit 500.1 has
been surveyed for NRC licensable material and has been
determined to meet the applicable release criteria. However,
a portion of the UCD Land Fill may contain radioactive
material (natura) uranium) that ie under the jurisdiction of
the New York Department of Labor. This matter is currently
under investigation.

Systematic soil sempling, for the affected land areas, was
performed by collecting 5 samples from each 10 meter by 10
meter grid box. Each of the 5 samples from each grid box have
bene separately analyzed for gamma emitting radionuclides.
8§r-90 analysis was performed on composite samples made up of
equal aliguots of soil from the 5 soil samples collected from
each grid box. The result ¢f this analysis represents a mean
Sr-90 soil concentration fer a grid box. The resulting
fraction of criteria for this mean Sr-90 concentration was
then summed with the fractions of criteria for the gamma
emitting radionuclides found in the 5 individual soil samples.
However, strontium analysis was performed on the individual
soil samples if either the resulting Sr-90 composite sample
concentration exceeded 20& of the Sr-90 soil criteria or, the
. sum-of-fractions for all radionuclides would exceed one when




calculated using 5 times the composite Sr-90 concentration.
By using this method, no single soil sample can exceed the
average soil criteria, while keeping the number of required
Sr-90 analyses reasonable.

Soil samples with Cs-137 concentrations that exceeded release
criteria were found at 2 locations within 2 of the unaffected
survey units. These units are 500.3 (at and around location
point number 61), and 500.2 (at and around location point
number 45). The gross Cs-137 concentrations were 5.4 and 6.0
pCi/gm respectively. These hot spot locations were bounded
with additional biased soil samples (see data sheets). In
general, these hot spot areas were less than a few square
meters in area and were comprised of shallow layers of soil (a
few centimeters thick), on top of rock ledge. Soil from these
areas had abundant organic matter along with lichen and/or
moss growth.,

These areas, within the 2 survey units, are especially
unlikely to have been affected by site operations. Sample
point 45 in survey unit 500.2 is outside of the property
fence, east of the Building 4 parking lot. Sample point 61 in
survey unit 500.3 is located on a very steep rocky hillside
away from the restrinted areas. This, and the absence of key
site radionuclides that have been typically foun in areas of
known soil contamination (i.e. Co-60, Ag-108m, ''s-134) leads
to the conclusion that these elevated Cs~137 concentrations
ar. due to background (i.e. nuclear weapons fallout).

During the course of performing final survey work at
Cintichem, it has been found that the bulk of fallout Cs-137
is found in the top few centimeters of soil. Thus, when
shallow soil samples are taken, such as when rock ledge is
present, the resulting Cs-137 concentrations are upwardly
biased. Had these samples included the full 15 cm sampling
depth, the resulting Cs-137 concentrations would have been in
line with that expected for natural background. Therefore,
the conclusion is that survey units 500.2 and 500.3 are still
unaffected areas and that the elevated Cs-137 concentrations
are artificially high due to the shallow sampling depth.

Gamma exposure rate measurements were not performed for the
502.6 and 502.7 survey units. These survey units are the
concrete foundations for the exhaust stack and duct. The
gamma exposure rates from these foundations is covered by the
gamma exposure rate measurements that were performed for
survey unit 500.4 land survey. Survey unit 500.4 land is
where these foundations are situated.

Gamma exposure rate measurements for the 502.5 and 502.8
survey units (Manhole #11 and #8) were performed in accordance
with the Cintichem Free Release HP-F-23 procedure. No
readings above background were noted during these surveys.
Because of the limited size of these manholes only one or two



direct dose rate measurements were taken in each mahnole.

therefore, no uR/hr spreadsheets will be submitted for theve
areas.

Gamma exposure rate measurements from survey urits 500.3 and
500.6 were found to be at or exceed the maximum ec(posure rate
criterion of 10 Ur/hr. Survey unit 502.3 had two locations in
excess of the hot spot criteria at 11 and 13 uR/hr above
average site background. Survey unit 502.6 had a single
location in excess of the hot spot criteria at 14 uR/hr. In-
situ gamma spectral measurements were made at these locations
to determine the source of the elevated exposure rates. The
results of these determinations indicates that natural thorium
and uranium plus daughters is the source.
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‘ The 500.1 survey unit was sunseyed on an affected area basis and
has a surface area of 3000 m". 246 surface soil contamination
measurement locations were placed in this area using 5 samples per
10m by 10m grid. One sample was taken at the center of the grid
and four each at the midpoint between the center and the corners of
the grid. 242 gamma exposure rate measurement locations were
placed in this area using a !0Om by 10m grid. In addition a 100%
scan was performed in each 10m by 10m grid location. The location
of these measurements is shown in the map at the beginning of this
volume.

Measurement and sampling results for the 500.1 survey unit are
provided in 2 attached tables as follows:

Table 500.1-1 UCD - Union Carbide Land Fill
gamma cxposure rate data

Table 500.1-2 UCD - Union Carbide Land Fill
surface soil contamination data

‘ SECTION 16



i |
TAELE 500.1-1 I
‘ CINTICHEM DECONMISSIONING PLAN 11/20/96 ‘
FINAL SURVEY DATA SHEET |
DATE FOR AFFECTED AREA DESCRIPTION:
UCP - UNION CARBIDE LAND FILL i
AREA 500.1 FOR GR/HK ‘
RADIATION TYPE: GANNA SURVEY TN UREN/HR |
CONPLETION \
DATE: 09/30/96
TECHNICIANS: HANY NATERTAL COOE ;
AREA: 500.0 1:CONCRETE  S:PLASTIC
UNIT: 500. 1 2:R0CK 6:501L |
NEDIA TYPE: SO1L 124000 1:ASPHALT |
t of POINTS: 242 4NETAL 820THER(SPEC FY):
N0 MATERTAL BACKGROUND USED
NICRO REN
PER HOUR: LINIT
WX 9.00 PASS 10
AVG: 1,82 PASS 5
§T0 X: 1,99
MU SUB ALPHA: 2.03 PASS 5
NATER-
q INST. AREA AREA DAL NET
D& GRID POINT 108 BKG READING CODE UREM/HR

UREM/HR UREM/HR

N ]

500. ! 312.5  142.8 A 6 1 8 1
500.1 sty - 142.5 2 6 6 8 0
500.1 365 145 - 6 6 8 0
500.1 62,5 142.5 “ 6 8 8 2
500.1 367.5 1425 A 6 5 8 5 |
500.1 382.5 1315 A 6 6 8 0
500.1 387.5 1315 # 6 8 8 2
500.1 385 135 Gl 6 9 8 H
500.1 382.5 1525 A 6 6 8 0
500.1 87.5 132.5 A 6 1 8 1
500.4 m.s 135 A 6 1 ] i
500.1 ins 135 A 6 9 8 3
500.1 375 135 A 6 8 8 2
500.1 2.5 132.5 A 6 § 8 3
500.1 s 132.% A L) g 8 2
500.1 2.5 1315 ] ) 8 8 2
500.1 361.5 131.5 A 6 8 8 2
500.1 365 135 A 6 8 8 2
500.1 362.5 182.5 A 6 1 8 l
500.1 367.5 132.5 A ) 8 8 z
500.1 2.5 181.% - 6 5 8 -1
‘gﬁ.l 351.5  187.5 “ 6 6 8 0
8 355 135 A 6 B 8 2
500.1 352.5 1328 A ¢ 8 8 2
500.1 92.5 121.5 A 6 10 8 E
500.1 395 125 A 6 8 ] 2
500.1 392.5 122.5 B é 10 8 4
500.1 .5 12,8 # 6 12 ] 6




TABLE 500.1-1

500. 1 ®2.5 1218
300.1 8.5 1218
A 385 125
‘:.z 182.5 122.%
500.1 87.5 1226
500.1 .5 1218
500. 1 mSs 1218
500.1 315 125
500.1 .5 1225
500.1 NS 1228
500.1 362.5 121.%
500.1 367.5  121.5
500.1 35 125
500. 362.5 122.5
500, 1 367.5  122.%
500.1 352.5 1218
500.1 57,5 1218
500.1 355 125
500.1 352.5 1223
500.1 357.5  122.%
500.1 342.5 1215
500.1 1.5 121,85
500.1 345 125
500.1 2.5 122.5
500.1 MLS 1.5
500.1 92.5  110.5
500.1 9.5 LS
500. 1 3% 115
Q.x 392.5  112.8
0.1 397.5  112.5
500.1 382.5 117.5
500.1 875 1S
500.1 185 115
500.1 382.5 12,5
500.1 8.5 112,58
500.1 2.5 1.8
500.1 NS LS
500, 1 15 15
500. 1 3.8 12,5
500.1 M5 112,58
500.) 362.5 11,5
500.1 1.5 1125
500. 1 35 1s
500.1 362.5  112.5
500.1 367.5 1125
500.1 352.5 1115
500.1 351.5  111.%
500.1 85 115
500. 1 1925 1125
500, | 1515 112.5
$00.1 342.5 1118
500. 1 M5 1S
500.1 345 115
N M2.5  112.8
ﬁ.x M5 1125
A 332.5 1105
500.1 37,5 1175
500.1 335 115
500.1 332.5  112.8
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331.5

405
402.5
407.5
2.5
915

395
192.5
391.5
382.5
381.5

385
382.5
387.5
3125
577.5

375
2.5
3.5
362.5
367.5

365
J62.5
367.5
382.5
357.%

355
382.5
357.5
342.5
347.5

345
342.5
347.5
332.5
337.5

338
332.5
337.%
1.5
321.5
402.5
407.5

405
402.5
407.5
392.5
391.5

395
392.5
391.5
382.5
381.5

385
382.5
387.5
312.8
317.5

3%

112.5
105
102.%
102.5
107.5
107.5
105
102.5
102.5
107.5
107.5
105
102.5
102.5
107.%
107.5
105
102.5
102.5
107.5
107.5
105
102,95
102.5
107.5
107.5
105
102.5
102.5
107.5
107.5
105
102.5
102.5
107.5
107.5
108
102.5
102.5
107.5
102.5
97.5
91.5
95
92.5
92.5
971.5
97.5
95
92.5
92.5
9.5
97.5
95
92.5
92.5
97.5
9.5
95
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CINTICHEM FINAL STATUS SURVEY PLAN AND REPORT

The 500.2 survey unit was surveyed on an unaffected area basis and
has a surface area of 6200 m{ 34 surface soil contamination
measurement locations were taken in this area at random. 30 gamma
exposure rate measurement locations were taken in this area. In
addition a 10% scan was performed in this location. The location
of these measurements is shown in the map at the beginning of this
volume.

Measurement and sampling results for the 500.2 survey unit are
provided in 2 attached tables as follows:

Table 500.2-1 Soil Area Between B-4 and Long Meadow Road
gamma exposure rate data

Table 500.2-2 Soil Area Between B-4 and Long Meadow Road
surface soil contamination data

SECTION 16



FETABLE $00.2-1 WU P YIS

CINTICREM OECOMMISSICNING PLAN L1/14/9¢

FINAL SURVEY DATA SKEET

. DATA FOR UNAFFECTED AREA DESCRIGTION:
SOIL AREA BETAEEN B4 AND LONG MEADON ROAD
RREA 500.2 FOR uR /KR

RADIATION TYPE: GAMMA SURVEY [N UREM/HR

COMPLETION
DATE: 10/9¢
TECHNICTANS: MANY MATERIAL CODE
ARER: 500.90 1zCONCRETE S:PLASTIC
UNIT: 500.2 2:R0CK §:801L
MEDIA TYPE: SOIL 320000 T:ASPHALT
§ of POINTS: 30 d:METAL B:0THER(SPECIFY):
NG MATERIAL BACKGROUND USED
KICRO REM
BER HOUR: LINIY
MAX: 4.00 PASS 10
AVG: 0.83 PASS 5
ST0 X: 1,53
AU SUB ALPHA: 1.31 PASS $
MATER-
INST, AREA  AREA [AL NET
I0 &  GRIC POIMT s BKG READING CODE UREM/HR
. UREM/HR UREM/KR
500.2 2 [ ¢ 5 8 -1
500.2 b 3 6 7 8 |
500.2 4! A 6 6 8 0
500.2 42 A [ § 8 0
500.2 &0 n & 5 8 o
500.2 58 A ¢ 5 8 =)
500.2 by & [ 5 § |
500 2 10 A é & 8 0
560.2 68 [ 6 4 8 -2
500.2 54 ] 6 4 8 0
500.2 45 A 6 [} 8 0
500.2 4 [ 6 6 L] 0
500.2 2 f - g 8 2
500.2 28 A 6 E] 8 3
500.2 n ) 6 9 8 3
500.2 11 [ & 7 8 i
500.2 3 A 4 3 8 3
500.2 10 - ¢ 8 8 :
500.2 ? A B B 3 ¢
500.2 6 & 6 9 8 3
$00.2 § A 6 10 g 4
500.2 3 A 6 § 8 <]
500.2 4 A 6 8 8 2
1 18 A & 7 8 1
‘!".2 2 ) & é 8 0
00,2 25 A [ 7 g |
500.2 30 A 6 9 8 3
500.2 3 A 6 1 ] |
500.2 19 A 6 1 8 |
509.2 47 A 3 ? 8 |
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. SECTION 16

CINTICHEM FINAL STATUS SURVEY PLAN AND REPORT

The 500.3 survey unit was surveyed on an unaffected area basis and
has a surface area of 8600 my 46 surface soil contamination
measurement locations were taken in this area at random. 33 gamma
exposure rate measurement locations were taken in this area. In
addition a 10% scan was performed in this location. The location

of these measurements is shown in the map at the beginning of this
volume .

Measurement and sampling results for the 500.3 survey unit are
provided in 2 attached tables as follows:

Table 500.3-1 Land Area Between B-4 Parking Lot and S. Roadway
gamma exposure rate data

Table 500.3-2 Land Area Between B-4 Parking Lot and S. Roadway
surface soil contamination data

Table 500.3-3 Land Area Between B-4 Parking Lot and S. Roadway
in-situ gamma spectroscopy results




‘EIETABLE 500.3-1

CINTICHEN DECOMMISSIONING PLAN 112119
FINAL SURVEY DATA SHEET

. DATA FOR UNAFFECTED AREA DESCRIPTION:
LAND AREA BZTWEEN BLD 4 PARKING LOT AND S. ROADWAY
ARER 500.3 FOR uR/MR

RADIATION TYPE: GAMMA SURVEY IN LIREM/HR

COMPLETTON
DATE: 10/30/9¢
TECHNICTANS : NANY MATERIAL CODE
ARER:  500.0 L:CONCRETE  S=PLASTIC
UNIT:  500.3 2:ROCK 6:501L
HEDIA TYPE: SOIL 3:N000 T:ASPHALT
& of POINTS: 3 4:RETAL 8:0THERISPECIFY):
NG MATERIAL BACKGROUND USED
MICRO REM
PER HOUR: LINIT
MAX:  13.00 FAIL * 10
AYG:  4.48 PASS b
S0 x:  3.03
MU SUB ALPHA:  5.38 FAIL $

HATER-
INST.  AREA ARER  [AL NET

10 ¥ GRIO POINT ID§  BKG READING CODE UREM/MR
. UREM/HR UREM/HR
500.3 T b v B 8 2
500.3 50 8 6 8 8 2
500.3 3l ) 6 7 8 |
500.3 | A 6 9 8 3
500.3 2 A 6 8 8 2
500.3 ? A . 7 8 1
500.3 4 A 6 10 8 4
500.3 5 A 6 B 8 2
500.3 7 A 6 1l 8 5
500.3 8 A [ i1 8 5
500.3 2 s 6 W 8 8
500.3 10 4 6 13 8 7
500.3 4 A 6 1 : !
500.3 51 A 6 9 B ]
500.3 §7 A 6 10 8 :
$00.3 1 A é 1 g |
500.3 75 8 6 10 8 ‘
500.3 88 A 6 8 8 2
500.3 " A 6 10 8 4
500.3 65 A 6 10 8 ‘
500.3 52 % A 6 19 8 13
500.3 8% & 6 8 8 2
500.3 68 A 6 9 8 3
¥ (3} A é 12 8 6
&.s 8 A 6 13 8 1
500.3 99 M [ 12 8 6
500.3 101 A 6 1 8 1
500.3 114 A W 8 8
500. 3 1S A T 8 1
50v.3 12 A 6 10 8 ‘




R°LE 500.3-1

500.3 107 “ 6 B g 2
500.3 10¢ A 6 1é 8 10
N 110 & 6 10 8

¥ Gamsa 1sotopic analysis of grid veilded a significant contribution froe
naturally occurring radioactive saterials. See Table 500.3-3 for isotopic breakdown.




Table 500.3-2

CINTICHEM DECOMMISSIONING PLAN

11/21/9¢

FINAL SURVEY DATA SHEET

OnTA FOR AFFEC

TED AREA DESCRIPTION:

LAND AREA BETNEEN BLD ¢ PARKING LOT AND S. ROADWAY

AREA 500.3
RADIATION TYPE:
COMPLETION

DATE:

TECANICIANS:

AREA:

UNIT:

MEDIA TYPE:

¥ of POINTS:

SOIL DATA [N
SUM OF FRACTIONS:
NAX
Al
ST X
M) SUB ALPHA

GRID
COORIDINATES
ID#  OR OTKER 10

500.3 i
500.3 2
500.3 3
500.3 4
500.3 b]
500.3 1
500.3 8
500.3 1¢
500.3 25
500.3 3
$00.3 47
500.3 49
560.3 50
500.1 51
§00.3 bV,
500.3 57
500.3 i
50¢.3 I M
53.3 1" st
50¢.3 2" oW
5003 ¢ NE
200,32 & 0N
500.3 4 N
500.3 §'
§60.3 7 3
500.3 25 oW
$0¢.3 23" &t
500.3 25" e
300.3 30" NW
500.3 5w

ISOTQPES 0OF CONCERN IN PCI/G (WITH BACKGROUND INCLUDED)

SOIL DATA FOR SUM OF THE FRACTIONS
10/30/5¢
MANY
500,¢
500.3
SOIL
4
LINIT
2.68 FAIL |
0.5 PASS I
0.73
0.9 PASS I
SR-90  C0-60 AG-108n CS-134
LINIT LINIT  LINIT  LIMIT
By 0.3 1.1 1.8
¢ 0,13 « 0.0 ¢ 0.04 ¢ 0,08
¢ 0,10 < 0.03 ¢ 0.03 < (.04
¢ 0.0 < 0.03 ¢ 0.03 < 0.0}
¢ 0.13 <« 0.03 ¢ 0.03 < 0,05
¢ 0.12 ¢ 0,03 < 0.03 ¢ 0.04
¢ 013 ¢ 0.07 < 0.07 ¢ 0.08
¢ 0.4 < 0.03 < 0,03 ¢ 0.08
< 0,12 « 0.04 < 0,04 ¢ 0.06
¢ 0.1 < 0.04 ¢ 0,04 ¢ (.08
¢ 0.1 <« 0.03 ¢« 0.03 ¢ 0,04
£ 9.0 X 0.03 ¢ 0.02 < 0,03
¢ 011 « .04 ¢ 0.03 ¢ 0.08
¢ 0.1 « 2.08 ¢ 0,03 < 0.04
¢ 011 « 0.03 ¢ 0.03 ¢ 0.04
0.13 ¢ .08 < 0.08 ¢ 0.08
¢ 0,13 « 0.06 ¢ 0.05 ¢ 0.07
0.44 < 0.07 ¢ 0,08 < 0.08
0.17 « 0.13 ¢ 0.16 < 0.15
0.33 « 0.12 ¢ 0.08 < 0.1
0.81 < 0.10 ¢ 0.13 ¢ 0.18
0.97 « 0.20 ¢« 213 <« 0.17
0.20 <« 0.2¢ ¢ 0,16 < 0.17
0.33 « 0.17 ¢« 0,19 < 0.7
0.32 « 0.08 ¢ 0,20 ¢ 0.1¢
9.22 « 0.08 ¢ 0,07 ¢ 0,08
0.16 ¢ 0.14 0.12 0.18
0.15 ¢ 0.06 ¢ 0,08 ¢.07
0.19 <« 0.08 ¢ 0,10 0.13
¢ Q.19 ¢« 0.96 ¢ 0.04 0.0%
¢ 0.10 « .03 ¢ 0.02 2.08

¢\AAAAAAI.AAI~A/~.AA’A

— p—

D o G D> B T D 4 Tr v e e N AN
B R . . . .

.—-o-t.-acnu-o--'qm-.nwogs

o B D wd e S vd G LD G L e

e N . .

CE-144  EU-152 SOIL COCE
LINIT LINIT

B . S T N

83 2
020 ¢ 0.10 i
0.20 ¢« 0.10 1
0.20 ¢ 0.80 i
0.30 ¢ 010 1
0.20 ¢ 0,10 1
0.40 ¢ 0.20 1
0.20 ¢ 0.10 1
0.30 ¢ 0.10 1
0.30 ¢ 0.10 1
0.20 < 0.09 1
0,20 ¢ 0.07 1
0.30 ¢« 0,10 1
0.20 < 0.0% 1
0.20 ¢ 0.09 1
0.60 ¢ 0.2 I
0.40 < 0.20 1
0.40 < 0.20 1
0.5 ¢ 0.2 l
0.46 ¢ 0.22 l
9.62 ¢« 0.32 1
0.52 <« 0.4 i
0.89 < 0.8% i
0.34 ¢ 0. i
0.5 ¢ 0.23 1
0.58 < 0.1 i
0.3 ¢ 0.22 1
0.34 ¢  0.13 i
0.2¢ ¢« 0.3 l
w23 ¢« 0.29 | {
0.17 ¢ 0.13 1 ¢



OPES OF CONCERN

) €0-60

7647 ¢ 0,044
5882 ¢ 3.033
4471 ¢ 0.013
1847 < 0.033
705 ¢ 0,083
37647 ¢ 0.078
D64l < 0.043
p7059 ¢ 0,044
hod 11 < 0.044
D647l ¢ 9.0%3
Bed71 < 0.033
DedTL ¢ 9,044
hed?l < 0.033
Dad7] < 0.033
p7647 ¢ 0.089
[7647 ¢ 0.0¢7

IN FRACTION OF LIMLT (MITH Cs-137 BACKGROUND OF 1.25 pCi/gm SUBTRACTED)

B N A I N T o - e o N e

p3882 « 0,078 <

10000 ¢ 0,144
9412 « 0.18
55882 < 0,111 ¢
p7059 ¢  0.222
1765 ¢ 0,287
RILIT ¢ 0.189
8874 « 0.089
NI < 0.%88
9412 0.15

S S

-’

PaB24 9.067
1116 ¢ 0.089 «

03882 «  0.067
05882 <  0.033

-~

AG-108M

0.036 ¢

0.027
0.027
0.027
0.027
0.064
0.027
0.036
0.036
0.027
0.018
0.027
0.027

P N N T

0.027 «¢

0.073
0.045

0.073
0.091
0.045
0.1!

145
A7

£ S O O s

0.109

118

-~

182 ¢
064 <

0.045 ¢

f.09!
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0.018
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0.017
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CH B D KD D £ o O O O
ot B B P P e PO P L PO
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T i R R SR BRR

adle $00.7-3 Zi-Nov
GAMMA TOECTRUM BNALYSIS
[TEM: 500.3 #2) DATE: 11-1296 FILENAME ;
10 &: 94-111204 TECH,  RW 961112, WK3
MICROREN PER HOUR: 19 DESIGNATION:
COUNT TIME IN SECONDS: 600 QUTSIDE RCA

ROT &

TOTALS

OETECTOR LOCATION

CENTROID
ENERGY
KeV

1459,02

NET
COUNTS/
SECOND

[ ONE METER FROM POINT 21 GRID S2

150TOPE

NET CPS
CS-137
EQUIY

FLUX T0  CPS
DOSE :
CONY CONY,

4,77€-04 6.27€-05
5.91E-04 4,16E-05
7.076-04 1,426-04
1.18E-03 |.62E-04
1, 23E-03 3.03E-04
2,99E-03 2.78E-03

T.18E-03 3,49E-03

FRACT.
OF DOSE
PER
ENERGY

1,79€-02
1.19E-02
4.07€-02
4.65€-02
8.68E-02
1.96E-01

1.00€+00

UREM/HR
00SE

PER ENERGY
RANGE

.......................................................................................

15,1263

19.00




CINTICHEM FINAL STATUS SURVEY PLAN AND REPORT

The 500.4 survey unit was surveved on an affected area basis and
has a surface area of 2600 mﬁ 150 surface soil contamination
measurement locations were placed in this area using 5 samples per
10m by 10m grid. One sample was taken at the center of the grid
and four each at the midpoint between the center and the corners of
the grid. 130 gamma exposure rate measurement locations were placed
in this area using a 10m by 10m grid. 1In addition a 100% scan was
performed in each 10m by 10m grid location. The location of these
measurements is shown in the map at the beginning of this volume.

Measurement and sampling results for the 500.4 survey unit are
provided in 2 attached tables as follows:

Table 500.4-1 Land Area Around Exhaust Stack and Duct
gamma exposure rate data

Table 500.4-2 Land Area Around Exhaust Stack and Duct
surface soil contamination data

SECTION 16



i
THBLE

500.4-1

CINTICHEM DECOMMISSIONING PLAN
FINAL SURVEY DATA SHEE!
DATA FOR AFFECTED AREA DESCRIPTION:

LAND AREA AROUND EXHAUST STACK AND DUCT

AREA 500.4

RADIATION TYPE:

500.4
500,4
500.4
5¢0.4
500.4
500.4
5004
500.4
500.4
500.4
500.4
500.4
500.4
500.4
500.4
500.4
500.4
5004
500.4
500.4
500.4
500.4
s

500.4
£00.4
500.4
500.4

COMPLETION
DATE:
TECHNICIANS:
RREA:

UNIT:

MEDIA TYPE:
¥ of POINTS:

MICRO REM

PER HOUR:
MAK:

AVG:

ST0 X:

MU SUB ALPHA:

GRID POINT
N

62.5
67.5

69
62.5
61.5
52.5
§7.5

35
82.5
57.5
42.5
.5

45
42.5
4.5
82.5
31.%

35
32.5
3.5
62,5
67.%

65
62.5
61.5
52.5
51.%

9%

W/E
231,58
237.5

28
212.5
252.%
231.5
1.5

235
232.5
282.5
23,5
237.5

235
252.8
232.5
231.5
257,

Sy B3 e GN
L B B o B S

. . . . o
T R R

-~

L I

222.5
222.5
227.%
221.5

225

GAMMA SURVEY IN UREM/HR

09/19/96
HANY
500.0
500.4
SOIL

130

3,00
0.04
1.06
0.19

INST,
10 #

» P XD X» T D D> D T D DD DD DD DD DD DD D

PRES
PASS

PASS

AREA

MATERIAL COOE
L:CONCRETE

2:R0CK
3=N000
4:METAL

LINIT
10
5

5

AREA

MATER-
1AL

okG REALTNG CODE

1 EM/HR

Lo - - . SH . A S . S - S S - - S - . S S - - SR - - S - S - - - I - - -

UREM/hR

O W O LY O LN Sl DN U e DO UMD D AU UY LN LY D OO

OO oo O 0 O o GO 0 D o OO 00 D oo o 00 o0 o G 0 OO D 0 o o0 oo oo

10/25/9¢

5:PLASTIC

6=S01IL

T:ASPHALT

8:0THER(SPECIFY):
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TABLE 500.4-!

500.4
500.4

4
&
500.4
500.4
500.4
500.4
500.4
500.4
500.4
500,4
500.4
500.4
500.4
500.4
500.4
500.4
500.4
500.4
500.4
500.4
500.4
500.4
500.4
500.4
500.4
500.4

®
4

500.4
500.4
500. 4
500.4
500.4
500.4
500.4
500.4
500.4
500.4
500.4
500.4
500.4
500.4
500.4
500.4
5904
500, 4
500.4
500.4
500.4
500. 4
500.4

4

4
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500.4
500.4
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AN LN e G Cm Cow B
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P - . . PO - - -
WSO LR UM L U WU U Oy O

U o
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22.%
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221.%
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2.5
211.5
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2.5
217.3
217.%

25
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212.5
s
211.5

s
212.5
212.5
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1S

215
212.5
212.5
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201.5

205
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202.5
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205
202.5
202.5
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207.5

205
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192.5
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TABLE 500.4-1

500.4
500.4
g ¢

4
500.4
500.4
500.4
500.4
300.4
500.4
500.4
300.4
500.4
500.4
500.4
500.4
500.4
500.4
500.4
500.4
500.4
500.4
500.4
500, 4
500.4
500.4
500.4
500.4

L
4

500.4
500.4
500.4
500 .4
500.4
500.4
500.4
500.4
500.4
500.4
500.4
500.4
500.4
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182.5
182.5
1n.s
1711.5

175
172.5
172.5
161.5
167.5

165
162.5
162.5
187.8
157.8

155
152.5
152.5
1415
147.5

145
142.5
142.5
137.5
187.5

135
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121.5
§21.5

12§
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117,58
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A TABLE 500.4-7

CINTICHEM DECOMMISSTONING PLAN

FINAL SURVEY DATA SHEET
DATA FOR AFFECTED AREA DESCRIPTION:

06/20/97

LAND AREA AROUND EXHAUST STACK AND DUCT

AREA 500.4
RADIATION TYPE:
COMPLETION

DATE: 09/19/96

TECHNICTANS:
ARER:
UNIT:
MEDIA TYPE:
i of POINTS:

SOIL DATA IN
SUM OF FRACTIONS:
HAX
HAX GRID AVG.
ST X
MU SUB ALPHA

GRID
CONRIDINATES
ID8  JR OTHER ID

\ N

500. ¢ 62.5
$00.4 67.5
_500.4 R
500.4 62.5
500.4 61.5
500, 4 52.5
500.4 5.5

500. 4 55
500. 4 §2.5
500, 4 51.5
500, 4 Q.5
500.4 .5
500, 4 45
500.4 Q.5
500.4 a5
500. 4 32.5
500.4 37.5
500.4 35
500, 4 32.%
500. 4 1.5
500. 4 62.5
500, ¢ 67.5
500, 4 65
500.4 62.5
500.4 67,5
500. 4 52.5

500.4 1.5

HANY
500.0
500.4

SOIL

150

oo oo
-

W/E

231.5

2315
238

325

232.5

21,5
237.5
235

232.5

.5

231.5
251.5

235
282.5
232.5

251.5
231.5

235
232.5
232.5

221.5
221.5

225
222.5
222.5

221.5
227.5

<
(

~ oAl oA

PASS
PASS

PASS

SR-90

oo o O O
e e et e e
— - —

oo c oo
-——~Vb—

Cd Tt e Gt G

3
l

AN AN N A~ A A AN A

B R .

A A A A~

A AN A A A

LINIT

SOIL DATA FOR SUM OF THE FRACTIONS

ISOTOPES GF COMCERN IN PCI/G (WITH BACKGROUND INCLUDED)

€0-60

- oo o S
oo o o o
v On D D O

0.05
0.07
0.10
0.12
0.08

0.07
0.08
0.08
0.11
.12

0.06
0.06

A ALA A A

P L e e A s A s S P P

~ Al oA~

AG-108M CS-134  C3-137

0.09
0.03

A A A A A~

A Al Ao~ ~ s A~ ~ A A A A

~ o~

~ Al As A~

s o e

oo o O o

883

——

S22
. |
|

> 3 w!

:

o —a
-~ & D O o

2
2.02

2.48
1.28
3.2
164
2.3

4.3
2.97
1.19
2.3%
.79

2.04
1.6l

2.02

1.90
1.50

CE-144  EU-152 SOIL CODE

- . o
C 0.48 ¢ 0.2] | <
C 0.3 ¢ 0.10 i <
< 041 < 0.0 i @
¢ 045 ¢ 0.13 $.
¢ 0,22 ¢ 0.19 1 ¢
¢ 0.2 < 0.2 §
¢ 0.32 ¢ 0.16 1
C oM ¢ 028 1 ¢
¢ 0.64 ¢ 0.2 1
¢ 0,35 ¢ 0.4 1
¢ 043 ¢ 0.2 1«
¢ 0.24 ¢ 022 1«
¢ 0.30 ¢ 0.27 I |
¢ 0.39 ¢ 0.30 §* -
¢ 039 ¢ 0.49 ! |
¢ 076 ¢ 0.30 i
¢ 1.08 ¢ 0.5 |
¢ 0.42 ¢ 0.25 1
¢ 0.5 ¢« 0. |
¢ 0.79 ¢ 0.5 1
C 0 ¢ 020 1
¢ 0.22 ¢ 0.13 |
¢ 020 < 047 1
¢ 0.50 < 0.19 ]
¢ 0,37 ¢ 0.30 1
¢ 0.35 ¢ 0.08 1«
¢ 041 ¢ 0.1 1 1



ANSTEC
ERTURE
CARD

Also Avallable on
Aperiure Card

ALV ’ . A (4~ U I SPUI KT
F N KN “[ Y ( lA NHQ‘ t f p“ | H p J |
C E., ’J v \.E i

I
N Cs-137 BACKGROUND OF 1.25 o‘flx‘g: S“.it’t;"ﬂ
po C0-60 AG-108M C5-134 CS-137

ATER
tl ; e

. U-152 GRID BL
CE~144 EU-) TR
0F LIMIT

0.019
).017
).015

Q13

"

0,062
a

0, 02¢

0.16195

957;724 00 |
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MBLE 500.4-2

0.16
0.10
0.22

110 ¢ 0.16 ¢

0.07
0.61

_ 0.06 ¢
0.0 < 0.02 ¢ 0.06
0,09 ¢ 0,04 ¢ 0,08

<

0.06

<
Lt
<

225 < 0.11
0.11

.8 «

55
52.5

500.4

500.4

-

¢ 0.29 <

<

0.97 ¢ 0.22

22,5 ¢ 0.1

51.5

500.4

0.06 ¢ 0.08 < 0.08
0.10 < 0.17

0.05 <«

0.14
0.31
0.08
0.19
0.16

0.34 ¢

1.29 ¢

(
<

21,5 « 0.1l
221.5

42.5

500.4

1.75 ¢ 0.45 ¢
0.87 ¢ 0.3 «
0.78 ¢ 0.47 ¢

0.70 ¢ 0.27 ¢

< 0.15

¢ 0.11

7.5

500.4

0.05

0.03 <«

{
<
<

0.11

225 «
.5 ¢ 0.

2.5

45
42.5

500.4

0.05 ¢ 0,08 ¢ 0.07
0.05 ¢ 0,03 ¢ 0.07

500.4

¢ 0.1

4.5

500.4

0.12 ¢
0.12 «

¢ 0.1
2215 < 9.1
225 ¢ 0.12 «

221.%
2225 ¢ 012 ¢

32.5
31.5

3%
52.5

500.4
500.4

500.4

A S L Bi Seal

4

0.07 ¢ 0.05

500.4

0.0 ¢ 0.03 ¢

222.5 ¢ 0.12 ¢

§1.5

500.4

0.20
0.13
0.17

01
0.30

-

2.04 ¢ 0.4

0.07 ¢ 0.10 ¢ 0.10
0.08 < 0.07 ¢ 0.12

0.08 ¢ 0.07 < 0.12

4

0.22

221.5

62.5

500.4

¢ 0,22 «
2.02 ¢ 0.20 ¢

T 05 ¢

1.61

0.23 «

221.5

67.5

500.4

0.23 «

225
222.5

500.4

0.11 ¢ 013 0.1}
0.12 ¢ 0.12 ¢ 0.12

0.23 «
0.23

62.5

500.4

1.5¢ < 0.37 <«

¢

222.5

67.5

500.4
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- o O O O
W W v v
Y W WO AN
. - oty - ~
r~ r~ o34 9 o4
e o9 nz
Ll o) o
EY Y W A W
- - . -
L B e~
oY oy oy o
- W - - -
ih e o o
Mooow
o o O
L e e e I

£y

0.14
0.31

T ¢ 0L <
175 ¢ 0.45 «
0.57 ¢ 0.36 <
0.7 ¢ 0.47 <

0.20 ¢ 0.27 <«

0.06 < 0.08 < 0.08

(
<
{
<
<

221.% < 0.1

2.5

500.4

0.10 ¢ 0.17 ¢ 0.15
0.05 ¢ 0.03 < 0.05
0,05 ¢ 0.03 < 0.07
0.05 ¢ 0,03 ¢ 0.07

221.5 < Q.11

1.5

500.4

0.08
0.19
0.16

¢ 0.11
¢ 0.11

225
2.5
222.5 ¢« 0.1

45
2.5

500.4

500.4

|

47.5

500.4

0.39
0.1%

2.78 ¢ 0.37 «

0.19 ¢ 0.09 ¢ 0.17
0.10 ¢ 0.04 ¢ 0.09
0.19 ¢ 0.22 ¢ 0.25

221.5 < 0.12 «

32.5

500.4

0.92 ¢ 0.19 «

21,8 ¢ 0.12 «

3.5

500.4

.59

.08

0
0

1.06 ¢

172 ¢ 0,37 «

1.08 <«

35 225 ¢ 0.12 «
22,8 ¢ 0.12 «

2.8

500 .4

0.07 ¢ 0.05 ¢ 0.06
0.04 ¢ 0,03 ¢ 0.08

500.4

0

l

¢ 0.35 ¢ 0.

0.91

222.5 ¢ 0.12 «

31.5

500.4

— — — — -

0.06 < 0.08 ¢ 0.06 0.62 ¢ 0.34 ¢

1.5 0.12 «

211.5

62.5

500.4

0.10

0.09 ¢ 0.10 ¢ 0.09
0.05 ¢ 0.04 ¢ 0.07

¢
0.13 ¢ 0.08 ¢ 0.09

0.15 < 0.11

0.12 «
0.12

67.5

500.4

1.52 ¢ 0.28 ¢

09 ¢ 0. T

(

215
2.5

65
62.5

500.4

0.12 «

500.4

0.76 < 0,30 <«

212.5 0.12 ¢

67.5

500.4

“

0.58 ¢ 0.18 ¢

0.07
0.i3
¢ Q.08

0.15 «
0.05
¢ 0.10
0.10 ¢ 0.06 ¢ 0.0¢

0.09
0.11
0.05

0.12

2.5

52.5

500.4

0.12 «
0.12
0.12

217.5

57.5

500.4

¢
<

¢ 0.28
¢ 0.20
2.69 ¢ 0.20 <

1.37
0.59

4
<

215

2.5
22,5

53
52.5

500 .4

500.4

0.30

¢ 0.1

¢ 0.4

0.11

0.12 «

57.5

500.4
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0.26
0.18

0,77 ¢ 0,71 ¢

1,00 ¢ 0.14

0.03 008
0.03 < 0.06

¢

0.05

4
(

15 T

32.5

500.4

¢

0.05 ¢

1.5 ¢ 0.1

3.5

500.4
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¢ 0.022 < 0.018 < 0.013
¢ 0015 < 0.006 < 0.011
0.033 ¢ 0,012 ¢ 0.015

0.022 ¢ 0.024 ¢ 0,015
0.087 < 0,052 < 0.028
0,019 ¢ 0.009 < 0.009
0.019 < 0.009 < 0.013
0.019 < 0.009 ¢ 0.013

P e

0.076 < 0.027 < 0.031
0.037 ¢ 0.012 < 0.017
0.070 < 0,067 ¢ 0.046
0.026 < 0.015 ¢ 0.011
0.015 ¢ 0.009 < 0.015

A S AN

0.026 ¢ 0.030 ¢ 0.01%
0.030 ¢ 0.021 ¢ 0.022
0.030 ¢« 0,021 ¢ 0,022

A S AN

0.044 ¢ 0,086 ¢ 0.022

0.022 < 0.027 ¢ 0.013
0.022 ¢ 0.009 ¢ 0.017
0.022 ¢ 0.018 ¢ 0.013
0.015 € 0,006 ¢ 0,011
0.033 < 0.012 < 0,015

e e e e

0.022 ¢ 0,024 < 0.015
0.037 ¢ 0.052 ¢ 0.028
0.019 < 0.009 ¢ 0.009
0.01% C 0009 ¢ 0.013
0.019 ¢ 0.009 ¢ 0.013

~ A AN A A

0.070 ¢ 0.027 ¢ 0.031
0.087 ¢ 0.012 ¢ 0.017
0.070 ¢ 0.067 ¢ 0.046
0,026 ¢ 0.015 ¢ 0.011
0.015 ¢ 0.009 ¢ 0.01%

~ oA A A A

0.022 < 0.024 ¢ 0,011
0.05% ¢ 0.033 ¢ 0.01%
7.033 ¢ 0.030 ¢ 0,017
0.019 ¢ 0,012 ¢ 0.013
0.048 ¢ 0,024 ¢ 0.017

A A A

0.033 0.045 ¢ 0.013
0.041 ¢ 0,015 ¢ 0.0
0.019 ¢ 0,030 ¢ 0.015
0.037 ¢ 0.018 ¢ 0.011
0.041 ¢ 0.042 ¢ 0.020

~ A AN~

0.019 ¢ 0,015 ¢ 0,013
0.022 ¢ 0,018 ¢ 0.015
0.067 ¢ 0,052 ¢ 0.035
0.022 ¢ 0.012 ¢ 0.013
0.019 < 0.015 ¢ 0.013

A A A~

C0.019 0,009 ¢ 0.015
< 0.019 ¢ 0,009 ¢ 0.01)

Q.04 T 00 ¢ 0

g88

Ll i =
b
08
~ A~

288gs8 B2
0D O A
A A A A A

OO OO
= S

—
e
o

OO O oo

8£82

0.069 ¢
0.032 ¢
0.068 ¢
0.057 ¢
0.022 «

0.000 ¢
0,000 ¢
0.000 ¢
0.000 ¢
0.000 ¢

- o

-

o B B
Pl e e

oo oo o o
= O -
&ogu
_—s O
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O S OO D
ES328
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0.017
0.011
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oo
282
— D e
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- OO OO
88030

O O O
Lol S S
A A N s

ool ol hefas
S8S888
R O D
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0.002
0.001
0.001
0.003
0.002

A A A~

0.002
0.002 «
0.001 ¢
0.002 ¢
0.001 <

~

0.002
0.002
0.002

AN N NN

0.001

0.002
0.001
0.006
0.002
0.002

A AN A N

0.002
0.001
0.001
0.001
0.002

P N

0.001
0.002
0.001
0.001
0.00)

R N

0.001 ¢
0.001 ¢
0.004 ¢
£.002 ¢
0.002 ¢

0,001 <
0.001 ¢

0.027
0.017
0.037

0.023
0.052
0.013
0.082
0.027

0.065
0.025
0.098

0.013

0.017

0.033
0.022
0.028
0.032
0.050

0.013
0.018
.027

.07

0.037

- 0.023

0.052
0.013

00

0.027

0.065
0.025
0.098
0.013
0.017

0.023
0.030
0.017
0.017
0.020

0.022
0.037
0.028
0.022
0.050

0.022
0.023
0.042
0.023
0.020

0.043
0.030

0.000
0.000
0.000

0.004
0.044
0.000
0.000
0.090

0.134
0.000
0.000
0.041
0.000

0.0%4
0.036
0.072
0.062
0.026

0.000
0.000
0.000
0.000
0.000

0.004
0.044
0.000
0.000
0.000

0.134
0.000
0.000
0.041
0.000

0.002
0.044
0.02¢
0.002
0.002

0.048
0.019
0.013
0.002
0.129

0.002
0.027
0.139
0.002
0.002

0.000
0.000

0.028421

0.105263

0.16195

0.028421

0.105263

0.046006

0.126437

0.103%01

9707240076
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MBLE 500.4-2

0.18
0.3
0.12

¢ 0.04 ¢ 0.06 ¢ 0.07 1.49 < 021 «
0.16 2.68 < 0.4 <
0.07 ¢

{
{

0.11

218 «
212, < 0.1

2.5 «

35
32.5

500.4

l

0.18 ¢ 0.19 «

0.04 <

500.4

1.39 ¢ 0.15

<

0.06

0.11

31.5

500.4

0.26
0.32
0.3
0.13
0.21

¢
(
€

¢ 0.64

0. 13 0.81
0.09
0.09

0.11
0.15

{
4
(

0.07 ¢ 0.08

0.07

0.28 <«
0.28
0.28

201.5

62.5

500.4

0.96 ¢ 0,22

¢ 0.1l

<
{

207.5

61,5

500.4

¢ 0.48
¢ 0.45

1.93 ¢ 0.30 «

0.05 1.72
0.62

0.10 «

205
202.5

65
62.5

500.4

<

0.07 «

0.08 <«

0.28 <

500.4

0.12 ¢ 0,15 ¢

0.28 <«

202.9

67.5

500.4
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TR TRAR

0.12
0.19

¢ 0.3 <
1.02 ¢ 0.44 <

0.91

0.08
0.11

<
¢

0.05 < 0.0

0.11

202.5 ¢ 0.11 <

52.5

< 0.10

202.5 ¢ 0.1 «

51.5

0.19
0.12
0.22
0.14
0.11

0.88 ¢ 0.32 «

0.07
0.09
0.06

6.04 ¢

0.06 <«

0.11 ¢
0.11

207.5 ¢

2.5

500.4

<

0.05 ¢ 0.08 ¢ 1,52 ¢« 0.M
0.05 0.81

0.06

¢

207.5 ¢

41.5

500.4

<
<

0.3%

¢

<

0.11 « ¢
0.11

205 «
202.5 «
202.5 < 0.l

45
2.9

500.4

2.5 < 0.40 i

0.10 ¢ 0.12 ¢ 0.13
0.0 ¢ 0,08 ¢

<
<

500.4

¢ 0.22 «

0.34

0.07

41.5

500.4

0.30
0.63
0.39
0.2

2.34 ¢ 0.5 «

0.6l

0.14

4
<
<

¢ 0.12

0.32 « 0.11
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0.002 ¢ 0.011 ¢ 0.012 ¢ 0.009 0.000 ¢ 0,003 < 0,017 0.000
0.002 ¢ 0.083 ¢ 0.009 ¢ 0.015 0.150 < 0.002 < 0.022 0.150
0.002 ¢ 0.015 ¢ 0.024 ¢ 0.013 0,000 ¢ 0.002 < 0.035 0.000
0.09
0.002 < 0.048 ¢ 0.024 < 0.017 0.116 ¢ 0.001 < 0.040 0.116
0.002 ¢ 0.033 ¢ 0.012 ¢ 0.015 0.252 ¢ 0.002 < 0.020 0.252
0,002 ¢ 0,019 ¢ 0.012 ¢ 0.013 0.066 ¢ 0.002 ¢ 0,020 0.066
0.002 ¢ 0.083 ¢ 0.042 ¢ 0.024 0.142 ¢ 0.002 ¢ 0.062 0.142
0.002 ¢ 0.033 ¢ 0.018 ¢ 0.011  0.000 < 0.001 ¢ 0.028 0.000
0.345263
0.002 ¢ 0.030 < 0,005 ¢ 0.015 0.101 ¢ 0.002 < 0.015% 0.101
0.002 < 0,033 ¢ 0.021 < 6,015  0.003 ¢ 0.002 < 0.022 0.003
0.067 ¢ 0.083 ¢ 0.039 ¢ 0,024 0.273 ¢ 0.003 ¢ 0.027 0,280
0,003 < 0.022 ¢ 0.015¢ 0.013°C 0.000 ¢ 0,002 ¢ 0.017 0,003
0.003 < 0.037 ¢ 0.021 < 0.017  0.115 ¢ 0.002 ¢ 0,045 0.118 ANSTEC
0.302972 APERTURE
0.004 < 0,015 ¢ 0.0I5 ¢ 0.0013 0.000 ¢ 0.002 ¢ 0.015 0,004 CARD
0.004 ¢ 0,022 ¢ 0.009 ¢ 0.015 0.000 ¢ 0,001 ¢ 0.017 0.004 4
0.004 ¢ 0.015¢ 0.009 ¢ 0.013 0.000 ¢ 0.001 ¢ 0.020 0.004
0.604 ¢ 0.022°¢C 6.0I5C 0.0I5  0.031 ¢ 0.003 ¢ 0.035 0.034 “Avﬂw.on
0.004 ¢ 0.048 < 0,012 ¢ 0.019  0.000 ¢ 0.002 < 0.8 0,004 Aperture Carg
0.029598
0.002 ¢ 0.009 < 0.021 < 0.015 0.030 < 0.000 < 0.025 0.032
6.002 ¢ 0.026 ¢ 0.009 ¢ 0.011  0.004 ¢ 0,001 ¢ 0.035 0.006
0.002 ¢ 0.037 ¢ 0.002 ¢ 0.013  0.000 < 0.002 < 0.032 0.002
2002 < 0.01% ¢ 0007 C 0.015  0.000 ¢ 0.002 ¢ 0.018 0.002
0,002 ¢ 0.030 < 0,024 ¢ 0,017  0.007 ¢ 0.004 < 0.030 0.009
0.030619

9707240076-|b



CINTICHEM FINAL STATUS SURVEY PLAN AND REPORT

. The 500.5 survey unit was survs_ved on an affected area basis and
has a surface area of 12.600 m. 491 surface soil contamination
measurement locations were placed in this area using 5 samples per
10m by 10m grid. One sample was taken at the center of the grid
and four each at the midpoint between the center and the corners of
the grid. 495 gamma exposure rate measurement locations were placed
in this area using a 10m by 10m grid. In addition a 100% scan was
performed in each 10m by 10m grid location. The location of these
measurements is shown in the map at the begnining of this volume.

Measurement and sampling results for the 500.5 survey unit are
provided in 2 attached tables as follows:

Table 500.5~1 Land From $8-12 to S$-7
gamma exposure rate data

Table 500.5-2 Land From 8-12 to §-7
surface soil contamination data

. SECTION 16




ERTABLE 500.5-1

CINTICHEM DECOMMISSTONING PLAN
FINAL SURVEY DATA SEET
DATA FOR AFFECTED AREA DESCRIPTION:
LAND FROM $-12 10 §-7

AREA 500.5 FOR uR/WR

RADIATION TYPE:

COMPLETION

DATE:
TECKNICIANS:
AREA:

UNIT:

MEDEA TYPE:

B of POINTS:

MICRO REM

PER HOUR:
MAX:

AVG;

STD X:

MU SUB ALPHA:

ID & GRID pOINT

"
500.5 152.8
500.5 157.5
500.5 155
500.5 152.5
500.5 1575
500.5 142.5
500.5 147.5
500.5 145
500.5 142.5
500.5 147.5
500.5 132.5
500.5 137.5
500.5 135
500, 5 132.5
500.5 137.5
500.5 152.5
500,58 157.5
500.5 155
500.5 152.5
500.5 157,5
500.5 142.5
500.5 147.5
500,5 145
500, 142.8
s:’ 1475
5007 132.5
500.5 132.5
500.5 135
500.5 132.5
500.5 137.%

3191
MANY
500.0
500.5
SOIL
495

9.00 PASS
1.61 PASS
1.98

L.76 PASS

INST,

i ]

A
A
A
A
-
A
A
B
A
f
A
#
A
A
A
B
“
A
A
-
A
A
A
-
-
A
A
E
B
A

GAMNA SURVEY TN UREM/Hg

LINIT
10

AREA
BKG

¢
§
6
6
6
6
¢
é
é
6
6
6
6
]
6
6
6
6
é
6
6
6
]
6
6
6
6
é
é
6

MATERIAL CODE
1=CONCRETE
2:R0CK

324000
METAL

MATER-
AREA 1AL
READING CODE

UREM/HR UREN/HR

6
6
é
l
L]
4
5
1
§
6
1

8

8

8

8

8

8

8

8

8

8

l 8
9 8
10 8
10 8
12 8
6 8
8

8

8

8

8

8

8

8

8

8

8

8

8

8

4
7
5
8
l
5
6
5

8
15
12
I
11
12

06/13/97

S:PLASTIC

625011

T:RSPHALT
8:0THER(SPECTFY):

N0 MATERIAL BACKGROUND USED

NET
UREM/HR

e 6-27 4
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TRBLE 500.5-1

N 3 N £
142,5 125 1425 2.5
. 147.5 125 W18 22.%

145 15 145 25 THESE AREAS NOT ACCESSIBLE
142,58 1.5 2.8 2.5 DUE TO WATER IN THE
147.5 1. 1425 215 RETENTION POND
132.5 2. 1825 25
137.5 125 1318 2.5

135 15 135 25
132.5 17 1825 21.5
131.5 1S 1.8 0.8

ABOVE DATA SUBMITTED 11/21/96; DATA BELOW IS NEW DATA FOR AREA

QA Ok
. :
500.5 52.5 1.5 A 6 6 8 0 %
500.5 5.5 1.5 A 6 9 8 3 e
500.5 55 5N : 6 8 8 2 ‘
500. 5 52.5 2.5 h 6 6 0 | \
500.5 5.5 2.5 2 SR ! 6115193
500.5 62.5 1.5 b ' 1 -8 1
500.5 615 7.5 b 6 6 8 0
500.5 6 ¥ A 6 8 8 2
500.5 .5 2.5 A 6 5 8 1
500.5 615 2.5 A 6 10 8 s
500.5 7.5 LS 4 6 6 8 0
00. 175 1.5 8 6 1 8 1
00.5 15 5N . 6 10 8 s
500.5 1.5 2.5 k 6 8 8 2
500. 5 n5 2.5 A 6 1 8 1
500.5 82.5  7.50 A 6 8 8 2
500.5 1.5 1.5 A 6 1 8 1
500.5 8 5K A "R 1
500.5 825 2.5 A 6 8 8 2
500.5 8.5 2.5 8 6 9 8 3
500.9 2.5 1.5 : 6 8 8 2
500. 5 9.5 1.5 ; I !
500.5 95 5K A 6 6 8 0
500. 5 2.5 2.5 & 6 9 8 s
500.5 M5 25 2 6 T 3 1
500. 5 102.5 7.5 f % 8 :
500.5 107.5 7.5 a IREl R !
500.5 105 W b 6 118 5
500.5 102.5 2.5 A 6 9 8 3
500.5 107.5 2.5 b 6 11 8 5
500.5 112.5 7.5 A 6 8 8 2
500.5 1S 7.5 4 6 10 8 1
500.5 115 5w h $ . 1.9 !
500.5 2.5 2.5 A T R 3
500.5 HLS 2.5 A 6 & 8 2
500.5 122.5 1.5 A € 18 5
§90.5 12,5 7.50 8 SR AT !
.oo.s 125 W h 6 9 8 3
500.5 122.5 2.5 A "R N 3
500.5 122.5 2.5 i " N 6
50.9 132.5 7.5 b 6 9% 8 3
500.5 137.5 1.5 B 6 118 5
500.5 135 ¥ 8 6 11 8 5
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e iFFETABLE 500.5-C

CINTICHEW DECOMMISSIONING PLAN 06/25/97
FINAL SURVEY DATA SHEET

DATA FOR AFFECTED AREA DESCRIPTION:

LAND FROM S-12 TO S-7

AREA 500.5
RADIATION TYPE: SOIL DATA FOR SUM OF THE FRACTIONS
COMPLETION
DATE: 3197
TECHNICIANS: HANY
AREA: 500.0
UNIT: 500.5
MEDIA TYPE: SOIL
§ of POINTS: 491 PLUS 10 BIAS SAMPLES

SOIL DATA IN
SUM OF FRACTIOMS: LIvIT
NAX 2.61 PASS 3
MAX GRID AVG, 1.63  FAIL I
ST0 X 0.12
MU SUB ALPHA 1.64  FRIL 1

ISOTOPES OF CONCERN TF PCI/G (WITH BACKGROUND INCLUOEC)

GRID

COORIDINATES SR-90  CO-60 AG-108M CS-134 CS-137 CE-144  EU-152 SOIL CeOE

10 &8 OR OTHER 1D ‘ '

H £
500.5 152.5 1.54 0.11 ¢ 0.0 ¢ 0.07 ¢ 0.08 0.66 ¢ 0.50 ¢
* i 500.5 157.5 1.54 0.11 <« 0.07 < 0.04 ¢ 0.07 0.50 ¢ €.26 ¢
‘ £00.5 155 W 0.1 ¢ 0.05 ¢ 0.03 ¢ 0.10 110 ¢ 0,32 ¢
500.5 152.5 2.5 0.1 ¢ 0,04 < 0,02 < 0,09 ¢ 014 ¢ 0.3 ¢
500.5 157.5 2.5M 0.1 « 0.05 < 0,03 ¢ 0.06 0.80 ¢ 0.34 «
500.5 142.5 7.5 ¢ 0.09 « .8 C8.08 U018 0.1 0.8 0
500.5 147.5 7.5 ¢ 0.09 ¢ 0.10 ¢ 09 ¢ 0.11 ¢ 0.11 ¢ 0.63 ¢ 0
500.5 145 W o< 0.09 < 0.16 ¢ 0.15 ¢« 0.22 0.5 ¢ 0.93 ¢ 0,
R I 500.5  142.% RSO0y O 0l <00 0IT T oISy C.
500.5 147.5 2.50 ¢ 0.09 ¢ 0.22 < 0.12 < 0.14 0.45 ¢ 0,90 « 0
500.5 [52.5 2.5 ¢ 0,09 ¢ 01601 0N Ty O
500.5 157.5 2.5 ¢ 0.09 « ¢ 0.08 ¢ 0.10 0.61 ¢ 0.61 ¢
500.5 155 5 ¢ 0.09 « ¢ 004 ¢ 0.12 1.08 ¢ 1.24 ¢«
500.5 152.5 7.5 ¢ 0.09 < ¢ 0.17 0.05 0.31 ¢ 0,98 ¢
500.5 157.5 1.5 ¢ 0.09 « ¢ 0.4 ¢ 0.12 0.85 ¢ 1.2 «
500.5 142.5 2.5 T 0.09 < 0.12 < 0.2 ¢ 0. 16 < 0.18 ¢
500.5 141.5 2.5 ¢« 0.09 « ¢ 0.09 ¢ 0.12 ¢ 0.14 ¢ 0.5 ¢
500.5 145 5 ¢ 0.09 <« ¢ 0.1 ¢ 0.1 0.12 ¢ 0.67 ¢
500.5 142.5 1.8 ¢ 0.09 ¢ ¢ 011 ¢« 0.09 0.25 ¢« 0.713 «
500.5 147.5 1.5 ¢ 0.09 <« ¢ 0.11 ¢ ¢.08 0.21 ¢ 0.59 ¢
500.5 12.5 2.5 ¢ < ¢ 0.11 ¢ 0.1 706 ¢ 0.8l <
500.5 : 2.5 0 ¢ ¢ 00 ¢ 0,12 0.49 ¢ 0.68 ¢
50¢.5 15 5« € ¢ ¢ 0.13 0.17 ¢ 0.89 «
500.5 7.5 ¢ ¢ ¢ ¢ 0.15% [ LB
500.5 1.5 ¢ ¢ 0.19 ¢ 0.08 ¢ 0,16 0.70 ¢ 0.66 «
500.5 1.58 2.5 ¢ I« 0.26 ¢ 0.17 « 0.28 1.20°¢
By 500.5 5§ § « ¢ 0.2 ¢ 0.20 ¢ 0.46 < 131 ¢
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002 « 0.022 < 0.012 ¢ 0.011 < 0.000 ¢ 0.002 < 0.015 0.000
002 ¢ 0.015 ¢ 0.018 ¢ 0.011 < 0.000 ¢ 0,001 ¢ 0.030 0.000
002 < 0.019 < 0.009 < 0.011  0.000 ¢ 0.002 < 0.030 0.000
002 ¢ 0.7 ¢ 0.018 ¢ 0,013 ¢ 0.000 ¢ 0.001 < 0,012 0.000

~

0
0.048 ¢ 0.033 ¢ 0.019  0.322 ¢ 0.002 < 0.022 0.382
010 ¢ 0.026 ¢ 0.036 ¢ 0.022 0.204 ¢ 0.002 ¢ 0.022 0.214
D10 ¢ 0.093 ¢ 0.064 ¢ 0.033  0.204 ¢ 0.009 ¢ 0.128 0.214
010 ¢ 0.074 ¢ 0.091 ¢ 0.043  0.243 ¢ 0.008 ¢ 0.123 0.253
010 < 0.026 < 0.080 < 0.019  0.082 < 0.003 < 0.045 0.092
S 0.662632
002 < 0.007 ¢ 0.006 ¢ 0.006 0.000 ¢ 0.001 < 0.010 0.000 ANSTEC
002 ¢ 0.019 ¢ 0.012 ¢ 0.007  0.000 < 0.092 ¢ 0.017 0.000
002 ¢ 0.011 ¢ 0.009 € 0007 0.000 ¢ 0,001 ¢ 0,013 0.000 =y APERTURE
002 «  0.001 ¢ 0.009 ¢ 0.006 0.000 < 9.001 < 0.013 0.000 CARD
002 ¢ 0.019 ¢ 0.018 ¢ 0.011  0.145 < 0.002 ¢ 0.032 0.145
i 0.086842 A lable
002 ¢ 0.019 ¢ 0.015 ¢ 0,011  0.128 < 0.002 < 0.017 0.130 mcvd“
02 ¢ 0.011 ¢ 0.006 ¢ 0.006 0.000 ¢ 0.001 < 0.013 0.002
002 ¢ 0,019 ¢ 0.018 ¢ 0;011 0,136 ¢ 0,002 ¢ 0033 0.138
002 ¢ 0.019 < 0.012 ¢ 0.009 0.006 < 0.001 ¢ 0.0i7 0.008
002 ¢ 0.037 ¢ 0.030 ¢ 0.019  0.294 ¢ 0.005 < 0.083 0.296
: 0.34548
002 ¢ 0.019 < 0.012 ¢ 0.009 0.000 < 0.002 ¢ 0.017 0.000
002 ¢ 0.011 ¢ 0.009 ¢ 0.006 0.000 < 0.001 < 0.013 0,000
002 ¢ 0.037 ¢ 0,020 ¢ 0.015  0.106°C 0.002°¢C 05033 0106
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500.5 108 35 « ¢ 0.0 ¢ 0007 ¢ 0.07 0.69 ¢ 0.43 < 0.15 1 ¢
500.5 102.5 37,8 ¢ 0.12 < 0.13 ¢ 0.04 ¢ 0,08 13 ¢ 0.5% CT08 1 !
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CINTICHEM FINAL STATUS SURVEY PLAN AND REPORT

The 500.6 survey unit was surgeyed on an affected area basis and
has a surface area of 2300 m. 179 surface soil contamination
heasurement locations were placed in this area using § samples per
10m by 10m grid. One sample was taken at the center of the grid
and four each at the midpoint between the center and the corners of
the e-id. 169 gamma exposure rate measurement locations were placed
in this area using a 10m by 10m grid. In addition & 100% scan was
performed in each 10m by 10m grid location. The location of these
measurements 1s shown in the map at the beginning of this volume.

Measurement and sampling results for the 500.6 survey unit are
provided in 2 attached tables as follows:

Table 500.6-1 Land North of Waste Storage Building
gamma exposure rate data

Table 500.6-2 Land North of Waste Storage Building
surface soil contamination data

Table 500.6-3 Land North of Waste Storage Building
In-situ gamma spectroscopy results

SECTION 16




.smumu 500.,6-1 MWe - 17-92

CINTICHEM DECOMMISSIONING PLAN 06/17/97
. FINAL SURVEY DATA SHEET
ORTA FOR AFFECTED AREA DESCRIPTION:
LAND NORTH OF WASTE STORAGE BUILDING
AREA 500.6 FOR uR/HR
RADIATION TYPE: GAMMA SURVEY IN UREM/HR

COMPLETION
DATE: 06/12/97
TECHNICIANS HANY MATERIAL CODE
AREA:  500.0 1:C0ICRETE S:PLASTIC
UNIT:  500.6 2:R0OCK 6:501L
MEDTA TYPE: SoIL 3:M000 T:ASPHALT
§ of POINTS: 169 4:METAL 8:=0THER(SPECTFY):
HO MATERIAL BACKGROUND USED
MICRO REM
PER HOUR: LINIT
MAK:  14.00 FAIL 10
avG: 2,30 Pass 5
st x: 2,57
WU SUB ALPHA:  2.63 PA8S §
MATER-
INST.  AREA AREA AL NET
#  GRID POINT s BXG READING CODE UREM/HR
‘ UREM/HR UREN/HR
N ¥
500.6 212.% 61.5 A 6 10 8 4
500.6 215 61.5 A 6 7 8 l
500.6 215 65 A 6 8 8 2
500.6 2.5 62.5 “ 6 8 8 2
500.6 .5 62.5 - 6 8 8 2
500.6 262.5 67.5 A 6 3 8 -3
500.¢6 267.5 67.5 A 6 5 8 ¥
500.6 265 63 - 6 4 B 2
500.6 262.5 62.5 A 6 B 8 4
500.6 267.5 62.5 B 6 5 8 -1
500.6 2712.5 57.5 “ 6 9 8 §
500.6 217.5 51.5 A 6 6 8 0
500.6 7% 55 - ¢ 8 8 2
500.6 212.% 52,5 - 6 5 g -l
500.6 .5 52.% A 6 5 8 =3
500.6 262.5 57.9 A 6 ¢ 8 0
500.¢ 261.5 57.5 A 6 5 8 -1
500.6 265 55 A 6 ! R |
500.¢ 262.5 52.5 - 6 5 8 %)
500.6 267.5 52.5 A 6 5 8 «}
§00.6 Mn.s 41.5 A 6 9 8 §
500.¢ 217.5 41.5 B 6 12 8 €
500.6 275 45 - 6 1l B 5
‘3.6 M. 42.5 - ] 11 8 5
6 2715 42.5 A b 1 8 5
500.6 262.5 4.5 A 6 8 8 2
500.¢6 267.5 41.5 A ¢ 10 8 4
500.6 265 45 A 6 8 8 2
500.6 262.5 42.5 A 6 9 8 3
500.46 261.5 4.5 A 6 é 8 0
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PABLE 500.6-1

500.6 197.% 11.5 f 6 12 8 ¢
500.6 182.% 17.5 A B 14 8 8
6 181.5 17.5 A ) 14 8 8
‘g,e 185 1% A 6 9 g 3
500.6 172.5 17.5 A 6 10 8 4
500.6 177.5 17.% ) 6 7 2 1
500.46 178 15 A [ 12 8 6
500.¢ 112.5 i2.8 A ) ] 8 8
500.6 111.5 12.5 A 6 1 8 H
500, 6 162.5 12.5 A 4 9 g 3
500.6 167.5 11.5 A 6 9 8 3
500.¢ 165 15 i 3 8 g 4
500.6 162.5 12:5 A é 8 8 2
500.46 167.5 12.5 8 6 11 8 5
500.6 152.5 11.5 A 6 9 A 3
500.5 151.5 1.5 A é 10 g 4
500.6 185 15 A 6 6 8 0
500.6 152.5 12.5 f 6 8 8 2
500.5 187,58 12.5 ) 6 8 8 2
500.6 242.5 87.% B 6 7 8 l
500.6 247.5 67.9 A [ 1 8 1
500.6 245 65 f [ 8 8 2
500.6 242.5 62.5 A [ 7 8 |
500.6 47,5 62.5 £ 6 8 8 2
500.6 252.5 61.5 A [ S 8 |
$00.6 257.5 67.5 - ) ) 8 1
500.6 255 65 A 6 1 8 1
500.6 252.5 62.5 A é 5 8 -1
0.6 251.5 62.5 A ¢ 8 8 2
0.6 231.5 57.5 A 6 12 8 6
500.6 231.5 52.5 A 6 11 8 5
500.6 242.5 §7.5 A é g 8 2
500.6 41,5 51.5 A 6 13 8 1
500.6 245 5% A 6 [} 8 0
500.6 2.5 52.5% A é 10 8 4
500.6 241.5 52.5 n 6 § 8 3
500.6 252.% 57.5 A [ é 8 D)
500.6 257.5 51.5 2 ¢ 6 8 0
500.6 255 55 4 6 5 8 =]
5006 252.5 52.5 4 é é 8 0
500.6 251.5 §2.5 f 6 g 8 2
500.6 231.5 4.5 A 6 8 8 2
500.6 238 45 A 6 9 8 b
500.6 251.5 2.5 # 6 10 8 4
500.6 2.5 41.5 b 6 12 8 6
500.6 247.5 47.5 A 6 13 8 1
500.¢ 45 45 A & 12 8 b
500.¢ 242.5 42.5 - § 10 8 4
500.6 2471.% 42.5 A & 12 8 6
500.¢ 282.5 41.5 ) 6 t 8 0
500.4 257.5 41.5 4 6 8 8 2
500.6 255 45 4 6 ] ] 2
500.6 252.5 42.5 A 6 6 8 0
% 251.5 42.5 A 6 7 8 |
&.6 212.5 3.5 # 6 16 8 4
00.6 215 31.5 - 6 7 8 |
500.6 215 38 & [} 7 8 1
509.6 2.8 32.5 ) 6 1 8 1
500.6 211.8 32.5% A ¢ 8 8 2
500.6 222.5 3.5 # ) 7 8 |
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CINTICHEN OECONNISSIONING PLAN
FINAL SURYEY DATA SMEET
DATA FOR AFFECTED AREA DESCRIPTION
LAND NORTH OF WASTE STORAGE BUTLOING
AREA 500.4
RAQIATION TYPE: SOIL DATA FOR SUM OF THE FRACTIONS
CONPLET [ OW
OATE: 0
TECHWICANS:
AREA:
UNIT
NEDIA TYPE;

¥ of POINTS:

SOIL DATA N
SUN OF FRACTIONS:
Kax
AL GRID AYS.
ST X
MU SUB ALPHA

L [SOTOPES OF CONCERN IN PCI/G [WITH BACKGROUND TNCLUSED) ISOTOPES OF CONCERN THOTYIO
GRI0 (RTTH s »
(€ITH Cs-137 BACKGROUND OF
COGRIDINATES -9 CO-40 AG-108K CS-134  CS-137  CE-144  EG-152 SOIL C00F $8-90 - .
PO e l iLe ¢ Co-60 G IO‘HV

=

0.4 mn.s
0.4 1.5
$00.6 s
50,6
§90.4

b
o
R
20
R
1
T

o =

500.6
§00.4
5006
§00.6
500.4

500.4
500.4
500,46
§00.4
500.4

500,




ANSTEC
APERTURE
CARD

’.MM !
BARPLE FRACTION 0F HOT SPOT LTNIT Also Available on
pCi/gn SUBTRACTED) Aperture Card
AU B S TR S 1Y)
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S MaE 500,62

300.4 J ! ; f i . v 0,003 ¢ 0.037 ¢ 0.030
L H0. » L X i i > 7 ; . 0.005 ¢ 0,074 ¢ 0,030
L 500,6 ’ : ’ - A ’ ‘ 7 R 0,003 ¢ 0,037  0.030 (

500,46 192.5 7.5 0.15 « 0.10 ¢ 0,05 ¢ 0.07 1.02 ¢ 0,60 ¢ 0.1% 1 0.003 ¢ 0,037 ¢ 0.01%
500.6 191.5 § 0.65 ¢ 007 ¢ 004 ¢ 0.09 3.5 ¢ 042 ¢ 022 | 0.013 ¢ 0,026 ¢ 0,012 ¢
500.6 195 25 0.12 « 0.07 ¢ 0.07 ¢ 0.06 0.66 ¢ 0,45 ¢ 0,10 1 0.002 ¢ 0,026 ¢ 0.021 ¢
80,6 192.5 1.5 0.15 « 0.17 ¢ 0,06 ¢ 0,06 .74 ¢ 0.3 ¢ 0.1% 1 0.005 ¢ 0,063 ¢ 0,018 ¢
5004 191.3 Bt A « 6.0 ¢ 0,04 ¢ 006 048 ¢ 016 ¢ 0.4 | 0.000 ¢ 0,005 ¢ 0,012 ¢
500.§ 182.% 2.5 ¢ 010 « 0.720 ¢ 0.16 ¢ 0.10 0.90 ¢ 0,20 ¢ 0.40 1 T 0,002 ¢ 0,074 ¢ 0,030 ¢
500.6 187.5 7.5 ¢« 013 ¢ 0.10 ¢ 0,10 ¢ 0,20 0.80 ¢ 0,20 ¢ 0.30 | ¢ 0,008 ¢ 0,087 ¢ 0,080 ¢
$00.6 202.5 1.5 ¢ 0.12 « 0.10 € 0,10 ¢ 010 0,30 ¢ 0.30 0.80 1 ¢ 0,002 ¢ 0,057 ¢ 0,030 ¢
560.6 207.5 1LY € 02 ¢ 0,20 ¢ 010 ¢ 0,10  0.40 ¢ 0.0 ¢ 0.30 1 ¢ 0,002 ¢ 0,004 ¢ 0,030 ¢
500.% 192.5 1.5 ¢ 0.09 ¢ 0.10 € 610 ¢ 0,10 0.70 ¢ 0.10 ¢ 0.40 1 ¢ 0,002 ¢ 0,037 ¢ 0,030 ¢
500.6 197.% 1.8 ¢ 0,09 « 0.10 ¢ 0,10 ¢ 0.20 0.30 ¢ 0,20 ¢ 0.5 1 ¢ 0,002 ¢ 0,037 ¢ 0.030 ¢
500,46 N Y25 T VS S 8 A 010 € 0,10 ¢ 0,10 070 ¢ 0.20 ¢ 0,40 I 0,002 ¢ 0,000 ¢ 0,030 ¢
L. 500.6 1875 1. 012 « 0.20 ¢ 0.10 ¢ 030 0.0 ¢ 0.30 ¢ 0.70 1 0.002 ¢ 0.074 ¢ 0,030 ¢
500.6 185 15 012 « 0.20 ¢ 016 ¢ 000 6.9 ¢ 0.20 ¢ 0.40 | 0,002 ¢ 0,074 ¢ 0,030 ¢
500.6 172.5 1.5 ¢ 0.10 ¢ 800 C 0,05 ¢ 005  0.49 ¢ 025 ¢ 0.07 1 ¢ 0,002 ¢ 0,022 ¢ 6.015 ¢

L, 3606 M5 1S ¢ 0.0 < 001 ¢ 0.04 ¢ 004 063 ¢ 0.25 ¢ 0.12 1 ¢ 0,002 ¢ 0,041 ¢ 0,612 ¢
. 5006 175 15 ¢ 010 ¢ 0.0 ¢ 0,05 ¢« 0.07 0S8 0% 0T I 0,007 ¢ 0.0I5¢ 0,015
. 5006 s 1.5 ¢ 0,10 ¢ 012 ¢ 009 <« 008 127 ¢ 0286 ¢ 0.12 1 ¢ 0,002 ¢ 0.044 ¢ 0,027 ¢
. 500.6 : I111.5 12.5 « 0_.10 ( 0.10 ¢ MIV (__0.70_6 l.u ¢ 0.41}“ 0.1_3 i ¢ 0,002 ¢ 0,037 ¢ 0,0 ¢
. 5006 162.% 1.5 ¢ 0.10 ¢ 0,08 ¢ 0.04 ¢ 006 ¢ 0.32 ¢ 034 ¢ 0.0 | ¢ 0,007 ¢ 0,030 ¢ 9.012 ¢
500.6 161.5 1.5 ¢ 0.10 ¢ 0.0 ¢ 0,07 ¢ 0.06 055 ¢ 019 ¢ 0.08 1 ¢ 0,002 ¢ 0.041 ¢ 0.021 ¢
LoSE 18 15 C 010 « 0.08 € 005 ¢ 06 03O (0T LT 0.0 OO0 00l
. 5006 162, 1.5 ¢ 010 « 0.04 ¢ 0.08 ¢ 0,07  0.63 ¢ 0.28 ¢ 0.09 | ¢ 0,002 ¢ 0015 ¢ 0.0 ¢
2 509.6 1615 128 ¢ 000 « 0.147('“0.11_5 ( Q.O? L2 ¢ 031 « 07.10 | ¢ 0,002 ¢ 0,052 ¢ 0,045 ¢
5006 152.5 1.5 ¢ 0.12 0.10 ¢« 0,10 ¢ 010 ¢ 0,10 ¢ 0.3 ¢ 0.10 | ¢ 6.002 ¢ 6.037 ¢ 0.030 ¢
. 500,46 15,5 1.5 ¢ 012 « 0.00 « 010 ¢ 0.16 ¢ 0.20 ¢ 0.30 ¢ 0.30 | ¢ 0,002 ¢ 0.037 ¢ 0,030 ¢
5008 B4 I I S ¥ A % (R 29 (A % (A 8 [ 8 A (AN Sy S Y | A 1 1)
Lo 5004 152.5 1,5 ¢ 012 « 0.00 ¢ 0,10 ¢ 0.10  0.30 ¢ 0,20 ¢ .5 | ¢ 0,002 ¢ 0,037 ¢ 0,030 ¢
sn.cv 151.5 1.5 ¢ 0.12 Q.IO ( o.xro‘g_o’.u « 70.20_(‘} 0.10 « o.;_o - 1 um« 770.031(70.030(
500.4 M2.5 6L C 0.13 ¢« 0.20 ¢ 0,10 ¢ 018 2,70 ¢ 0.20 ¢ 0,40 1 ¢ 0,003 ¢ 0,074 ¢ 0.030 ¢
o 004 1S 6.5 ¢ 0.13 ¢ 0.10 ¢ 0,10 ¢ 0.10 1,20 ¢ 0.5 0.70 1 ¢ 0,003 ¢ 0,037 ¢ 0,030 ¢
LS008 U5 (S TS & S % (I 1S (I 7% A 8 [ B % [ B . (R CO00 ¢ sa TN
o 5006 M5 605 ¢ 003 « 0,20 ¢ 000 ¢ 030 170 ¢ 0.30 ¢ 0.70 1 ¢ 0,003 ¢ 0.0M4 ¢ 0,080 ¢
L 5006 M5 65 ¢ 0l ¢« 0.30 ¢ 000 ¢ 0,10 360 ¢ 0.3 1.10 I ( o.m( 0.111 ¢ Q.OM(
560.4 252.5 61.5 ¢ 0,11 « 0.07 ¢ 014 ¢ 0.12 2.87 ¢ 0.3 ¢« 0.43 | ¢ 0,007 ¢ 0,026 ¢ 0.042 ¢
500,46 251.5 618 ¢ 011 « 0,07 ¢ 0,08 ¢ 0.09 0.88 ¢ 0,21 ¢ 0.2 1 € 0,002 ¢ 0,026 ¢ 0,0 ¢
500.6 25§ 65 ¢ 0.1 ¢ 0,05 ¢ 0.05 ¢ 0.10 L0 ¢ 017 ¢ 0.2 | ¢ 0,002 ¢ 0,019 ¢ 0,015 ¢
500.6 2552.5 62.5 ¢ 0.11 ¢ 6.09 ¢« 0,13 ¢ 0,15 291 ¢ 0.3 ¢ 0.29 1 ¢ 0,002 ¢ 0,035 ¢ 0,039 ¢
5006 251.5 62.5 ¢« 0.11 ¢ 0.06 ¢ 0,07 ¢ 0.10 1.08 ¢ 0.61 ¢ 0,14 l ¢ 0,002 ¢ 0,022 ¢ 0.0217(
0.6 2315 51.5 ¢ 0.11 ¢ 0,20 ¢ 0,10 ¢ 0,10 ¢ 0.10 ¢ 0.30 ¢ 0.5 1 € 0,002 ¢ 0,074 ¢ 0,030 ¢
Ad 231.8 51.5 ' 0.45 0,08 (70.‘0! 6.33 ¢ 0,19 « 0,08 | ,,' 0.167 ofoz4<

M: 500.6 MS . NS4 e ¢ 0,10 ¢ 0,20 ¢ 0.00  6.30 ¢ 0.1¢ ¢ 0.3 1 ¢ 0,002 ¢ 0.087 ¢ 0,061 ¢
Lot 5004 L1 T T Y 6.20 ¢ 0.5 ¢ 0.10 2.9 ¢ 0,30 ¢ 0.80 1 ¢ 0,002 ¢ 0,004 ¢ 0,152 ¢
1| Y S LM 55 U0« 0,10 T 0,10 ¢ 0.0 020 C 020 ¢ 0.3 T 0007 C 0.03T 0030

( 500.6 2.5 52. ¢ 0.1 « 0.10 ¢ 0,20 ¢ 0,10 0.60 ¢« 0,20 ¢ 0.40 1 ¢ 0,002 ¢ 0,087 ¢ 0,061 ¢
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RBLE 500.6-2

1925

257.5

BIASED SAMPLES TAKEN

5006 0.8 3.8
500.4 mw B

5004 ns 3
500.4 m .




037 0.066 ¢

01 0.022 ¢
017 0,120 ¢

19 0,900 ¢
01 0.080 ¢
013 0,000 ¢
031 0.000 ¢
019 ¢ 0.9906 ¢

0.002 ¢ 0,133 0.066

0.003 ¢ 0.048 0.022
0.003 ¢ 0,008 0.1
0,502 ¢ 0.047 0.000
0.003 < 0,042 0.080
0.001 ¢ 0.240 0.000

0,001 ¢ 0.083 0.000
0,966 < 0,067 0.000

19 0.000 € 00001 ¢ 0050 0,000

0.000 ¢
0.085 ¢
0,000 «
0.083 «

0.104 ¢
0,153 ¢
0.028 «
0.000 ¢
0.000 ¢

019 0.1 ¢
o1 0000 ¢
019 0.000 ¢
09 0.000 ¢

0000 ¢

01y 0,000 ¢

019 ¢ 6.000 ¢
031 0.000 ¢
019 ¢ 0,000 ¢
019 0,000 ¢
“9.000 ¢
019 ¢ 0.000 ¢
018 0.006 ¢
19 ¢ 0,000 ¢

01y 0,075 ¢
01y 0,000 €
026 0,000 ¢
OLL 0,000 ¢
011 0,008 ¢

009  0.000 ¢
020 0,001 ¢
015 0,026 ¢
011 ¢ 0,000 ¢
011 0,007 ¢

009 0.000 ¢
o1l 0.000 ¢
008 0,023 ¢
15 ¢ 0,000 ¢

.

0.902 ¢ 0.028 0.000
TO.00C 0047 0088
0.002 ¢ .03 0.900
0.001 ¢ 0.062 0.083
0,902 ¢ 0.013 0.000

0.002 ¢ 0.00) 0.104
UL LI UL R 9 L1
0.603 ¢ 0.037 0.02¢
0,002 ¢ 0,018 0.000
0.002 ¢ 0.040 0.000

0.002 ¢ 0.100 0.158
0.901 ¢ 0007 0,000
6,001 ¢ 0.100 0.00%
0.001 ¢ 0,05 0.005
0.001°T 0,100 LA

0.001 ¢ 0,067 0.002

019 0000 T 002 ¢ 0050 0002

0.001 ¢ 0,067 0.002
0.002 ¢ 0,083 0.002
0,002 ¢ 0.050 0.000

0.001 ¢ 0,083 0.060
0,002 ¢ 0100 0,000
0.002 ¢ 0,100 0.000
0.001 ¢ 0,023 0.000
0.001 ¢ 0,083 0.000

0.002 ¢ 0,045 0.803
0,061 ¢ 0013 0.005
0,003 ¢ 0.038 0.005
0,002 ¢ 0.018 0.005
0.002 ¢ 0,030 0.900

0.001 ¢ 0,020 0.000
0.001 ¢ 0,033 0.001
0.002 ¢ 0,022 0.026
0.001 ¢ 0.043 0.000
0.007 ¢ 0.078 0.000

0,001 ¢ 0,007 0.073
0.001 ¢ 0.028 0,082
9,002 ¢ 9,012 0.0
0.002 ¢ 0,018 0.066
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BBLE 500,62

500.4 UL B8 Voo 005 ¢ 0.05 ¢ 015 LSS ¢ 023 ¢ 0.18 1 ¢ 0,019 ¢ 0,015
500.6 LR 3.5 LI 0.16 ¢ 0.07 ¢ 0,08 120 ¢ 0,30 ¢ 0.10 l ¢ 0,037 ¢ 0,02
500.6 8.5 3.5 LI 0.08 ¢ 0,05 ¢ 0,08 106 ¢ 613 ¢ 013 | ¢ 0,030 ¢ 0,015
500.6 5 $ ' 0,00 ¢ 0,00 ¢« 0,05 048 ¢ 0.32 ¢ 0.1l | ¢ 0,026 ¢ 0,030
500.4 HEAR 208 65 oo 007 028 ¢ 0.06 ¢ 0.08 ¢ 014 ¢ 0.18 | ¢ 0,026 0.088
500.6 198 1.5 R 0.03 ¢ 0,04 ¢ 0,05 ¢ 0.3 ¢ 0.27 ¢ 0.0 | ¢ 0,011 ¢ 0,012
500,6 205 25 0.10 « 0,08 ¢ 0,08 ¢ 0,08 1.2 ¢ 0,22 ¢ 0.12 1 € 0.030 ¢ 0.0M
500.6 mo s 80 002 ¢ 000 ¢ 0,08 283 ¢ 244 ¢ 0,08 l ¢ 0.044 ¢ 0,030
500,46 m M5 ' ¢ 0.05 ¢ 0,05 ¢ 0.08 0.8 ¢ 0.3 ¢ 0.2 I ¢ 0,019 ¢ 0.015
500.6 i) 3.5 | B 0.04 ¢ 0,06 ¢ 0,07 0,48 ¢ 0,30 ¢ 0.09 1 ¢ 0,015 ¢ 0,018
500.6 7 WS £ 0,09 ¢ 004 ¢ 006 ¢ 01 ¢ 0,30 ¢ 0.13 | ¢ 0,033 ¢ 0.012
500.6 0 0.3 LI 0,05 ¢ 0,04 ¢ 0,05 0.7 ¢ 0.22 ¢ 0.12 | ¢ 0,019 ¢ 0.012
500.6 " 0N ¢ 0.3 ¢ 002 ¢ 0.05 015 ¢ 0.4 ¢ 0.28 1 ¢ 0,011 ¢ 0,006
$00.¢ m NS $ ¢ 0,08 ¢ 008 ¢ 0,06 006 ¢ 0.5 ¢ 0.13 | ¢ 0,011 ¢ 0.009
500.6 m NS LI 0.06 ¢ 0,02 ¢ 015 089 ¢ 630 ¢ 0.15 1 ¢ 0,022 ¢ 0.006

" Cs-L37 BHG NOT SUBTRACTED  ® Sr-90 RESULTS PENDING 7/2/97




A28 0,026 ¢ 0000 ¢ 0,028 0.104
A15 0,000 ¢ 0,002 ¢ 0,01 0,091
L0% 0,000 ¢ 0,601 ¢ 0,022 0.076
008 0.000 ¢ 0.002 ¢ 0,018 0.086
Q1€ 0,000 ¢ 0,001 ¢ 0,030 0.153
09 ¢ 0,000 ¢ 0,001 ¢ 0,010 0,044
A15 0,024 ¢ 0,001 ¢ 0,020 0.024
O15 0,248 ¢ 0,002 ¢ 0,013 0.248
A1 0,004 ¢ 0,002 ¢ 0.037 0.074
A13 0 0,642 ¢ 0,002 ¢ 0.015 0.042
I C 0002 ¢ 0,002 ¢ 0,028 0.000
009 0,024 ¢ 0001 ¢ 0.020 0.024
09 0,013 ¢ 0,001 ¢ 0,047 0.013
AL 0,014 ¢ 0,001 ¢ 0,022 0.014
A28 0,008 ¢ 0,002 ¢ 0,025 0.078
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GANMA SPECTRUN AMALYSIS

ITHY: 09,6 DATE: 11-14-96 FILENANE:
ID#: 96111486 TECH: N 111408 W13
HICROREX PER BODR: L DESIGHATION:
COBNT TINE IN SECORDS: b 0U?5IDE

DETECTOR LOCATION: AREA 500.6 GRID 215N, 25N

CENTRUID WY HET CPS BLOX Y0 CPS
ROL 9 ENERGY COQIYS/ [SOT0PE CS-137  DOSE !
eV SECOND IQOIV  CONY CONY.

! llS.l! 8.523 BA-226 8.22 3.718-84 §.068-05
2 208.83  2.498 PB-212 119 4. T8E-84 5.788-84
I 1173 8067 AC-28 B.19 5. 425-84 1.828-84
¢ 205.59  1.372 PB-214 B.75 §.908-04 4 486-0¢
§ 208.56  0.627 AC-228 8.07 6.818-84 2.575-M4
6 352.82  2.257 PB-214 .8 T.08E-84 9.918-84
T 463.34 9195 AC-220 815 9.36E-84 1. 388-84
§ 518.98  #.56) TL-208 B.46 1.938-67 ¢.768-04
§ 580.96  1.172 76-260 1.6 1 180-83 1.268-80
18 618.38  1.983 BI-214 LA9 1.246-83 2.228-83
T28.44¢  9.225 BI-212 B.25 |.488-83 3.638-84
‘ §12.25  B.497 AC-220 .66 1.068-82 1.208-89
39820 8700 AC-228 183 1.98E-83 2.048-83
2L 9.392 BI-214 8.6 1.206-83 1. 448-83
15 1239.48  8.192 BI-2U4 B.34 T S48-83 8.578-84
16 1462.6¢ 1.193 £-48 24T 3.908-83 7.418-6)
7 1584.16  9.198 AC-228 B.43 3.278-83 1.408-83
16 1766.86  ©.365 BI-214 .91 1.638-83 3.228-8)

2.788-82 1.468-82

FRACT. DREM/BR
0F DOSE  DOSE

PER  PER BMERGY
ENERCY  RANGE

3.250-83
2.028-02
42080
1.828-82
1.856-82
{80802

§.628-8

1.938-82
§.128-82
§.818-02
1. 488-82
{.988-02
§.288-92
§.958-82
3.468-82
1.818-81
§.718-82
1.358-81

10600 20,09



CINTICHEM FINAL STATUS SURVEY PLAN AND REPORT

The 500.7 survey unit was surv;yed on an affected area basis and
has a surface area of 1300 m‘. 69 surface soil contamination
measurement locations were placed in this area using 5 sampies per
10m by 10m grid. One sample was taken at the center of the grid
and four each at the midpoint between the center and the corners of
the grid. 68 gamma exposure rate measurement locations were placed
in this area using a 10m by 10m grid. 1In addition a 100% scan was
performed in each 10m by 10m grid location. The location of these
measurements is shown in the map at the beginning of this volume.

Measurement and sampling results for the 500.7 survey unit are
provided in 2 attached tables as follows:

Table 500.7-1 Land Surrounding Butler Buildings
gamma exposure rate data

Table 500.7-2 Land Surrounding Butler Buildings
surface soil contamination data

SECTION 16




ESETABLE 500.7-1

CINTICHEM DECOMMISSIONING PLAN
FINAL SURVEY DATA SHEET

DATA FOR AFFECTED AREA DESCRIPTION
LAND SURROUNDING BUTLER BUIDLINGS
AREA 500.7 FOR uR/HR

RADIATION TYPF, GAMMA SURVEY [N UREM/HR

08

500.7
500.7
500.7
500.7
500.7
500.7
500.7
500.7
500.7
500.7
500.7
500.7
500,7
500.7
500.7
500.7
500.7
500.7
500.7
500,7
500.7
500.7
500.7
0.1
®

500.7

500.7
500,7
300.7
500.7

CON.ETTON
DATE: 06/10/97
TECHNICTANS:  JB/GF

06/12/97

O

Clrz|s3

MATERIAL CODE

ARER; 500.0 L:CONCRETE  5:PLASTIC
UNIT: 500.7 2:ROCK 6:801L
MEDIA TYPE: SOIL 3:M000 T=ASPEALT
§ of POINTS: 68 4:METAL B:0THER(SPECTIFY):
NO MATERIAL BACKGROUND LSED
MICRO REM
PER KOUR: LIMIT
MAX:  6.00 PASS 10
AVG: 3.56 PASS 5
STD X: 1.58
MU SUB ALPHA: 5,88 PASS §
MATER-
INST. AREA  AREA AL NET
GRID POINM! IR | BKG READING CODE UREM/HR
UREM/KR UREM/HR
3 El
312.5 n.5 A ] 10 8 4
n.s 1.5 A ¢ 8 8 2
375 78 A 6 9 8 3
377.5  61.54 A 6 9 8 3
375 654 A 6 9 8 3
311.5 62,54 A ¢ 9 8 3
382.5  61.54 A 6 § 8 =
387.5  47.54 - 6 6 8 0
385 654 A 6 7 8 1
382.5  62.54 A b 8 8 2
187.5 62,54 A 6 6 8 0
s 61.5 B [ L1 8 5
.5 61.5 B [} 12 8 ¢
3% 65 A ® 11 8 5
372.5 62.5 A 6 11 8 5
n.s 62.5 [ 6 9 8 3
382.% 61.5 A 6 9 8 3
387.5 61.5 B é 11 ] 5
385 65 A 6 9 g 3
382.5 2.9 A 6 10 8 [l
J87.5 62.5 # 6 10 8 4
367.5 57.5 ) [ 9 B 3
361.5 2.5 A 6 10 8 ¢
m.s 57.5 - 6 8 8 2
17.5 LK A 6 } 8 5
o15 A # 6 10 8 4
M. 52.5 A 6 8 8 2
mn.s 52.5 A 6 11 8 5
382.5 57.5 A ) 1 8 b
381.5 51.5 B 6 il 8 5




MBLE 500.7-1

500.7
500.7

® |
4
0.7
500.7
500.7
500.7
500.7
500.7
500,7
500.7
500.7
500.7
500.7
500.7
500.7
500.7
500.7
500.7
500.7
500.7
500.7
500.7
500.7
500.7
500.7
500.7
1

T
§00.7
500.7
500.7
500.7
500.7
500.7
500.7
500.7

&5
382.5
381.5
352.5

355
352.5
362.%
361.5

365
362.5
361.5
n.s
in.s

315
in.s
3.5
382.5
387.5

385
182.5
387.5
357.5
387.5
362.5
361.5

365
362.5
3671.5
s
n.s

375
n.s
3.5
382.%
387.5

385
382.%
387.5

52.5
4.5

45
42.5
41.5
4.5

45
42.5
42.5
47.5%
47.5

45
42.5
2.5
41.5
47.5

45
42.5
42.5
31.5
2.8
31.5
31.5

35
32.%
32.5
3.5
3.5

35
32,5
32.5
3.5
31.5

35
32.5
32.%

> T X » > D O>»P P> X PX» D> PP PP D> D » P DD D» DD DD DD D DD DD DB DD D XD D

L SRR~ - - SRR S - - SN - S - S - S - S - N - - S S S - - S - - SR - S - - . S - S S S SR - S S I - S SR SR e - S

oo oD o0 o0 00 CO GO 00 00 CD 8 o0 00 OO 0o o0 O 00 O G 00 o0 00 o0 oD 00 0D o0 00 o0 00 0 o0 00 o0 O O
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ATABLE 500.7-2

* CINTICHEM DECOMMISSIONING PLAN 06/13/97
FINAL SURVEY DATA SKEET
DATA FOR AFFECTED AREA DESCRIPTION:
. LAND SURROUNDING BUTLER BUIDLINGS
AREA 500.7
RADIATION TYPE: SOIL DATA FOR SUN OF THE FRACTIONS
COMPLETION
; DATE:
e bl  TECHNICIANS: .
e ia AREA:  500.0
B UNIT:  500.7
i s WEDIA TYPE: SOIL
8 i # of POINTS: 69 s -
SOIL DATA ¥ _ ok e
SUM OF FRACTIONS: LINIT
NAX 1.89 PASS 3
o SO, (MAX GRID AVG.  0.62  PASS | L
o 10 X 0.09 oy
b WU SUB ALPHA 0.64  PASS |
%". 1S0TOPES OF CONCERN IN PCI/G (WITH BACKGROUND INCLUDED)
b GRID
be _ COORIDIWATES SR-90  CO-60 AG-108M CS-134  CS-130 CE-44  EU-1S2 SOIL COOF
FJ ID® O OTHER ID
00.7 2.5 715 ¢ 043 ¢ 0.03 < 0.03 ¢ 0.04  0.15 ¢ 0.20 < 0.09 1
¥ e 500.7 m.s 7.5 ¢ 0.15 «¢ 0.04 ¢ 004 ¢ 0,05 0.20 < 0.30 ¢ 0.10 1
w8007 85 75 ¢ 0.3 ¢ 0.04 ¢ 0.08 ¢ 0.4  0.29 ¢ 0.20 ¢ 0.20 1
bt 500.7 3.5 61.5A ¢ 0.10 ¢ 0,00 ¢ 0.10 < 0,10  0.80 ¢ 0,30 < 0.0 1
v 500.7 375 650 ¢ 0.10 ¢ 0.0 ¢ 0.00 ¢ 0.20 080 ¢ 030 < 040 1
' 500.7 3175 62.58 < 0.10 ¢ 0.10 ¢ 0,10 ¢ 0,10 ¢ 0.20 < 0.10 0.50 1
500.7 382.5 6758 ¢ 0.10 ¢ 0.05 ¢ 0% ¢ 0,06 0.67 ¢ 0.30 ¢ 0.2 1
G 500.7 TTI81.S 6758 ¢ 000 ¢ 0.08 < 0.02 ¢ 0.02 0.18 ¢ 020 < 0.07 1
500.7 385 654 ¢ 0.10 ¢  0.03 ¢ 0.03 ¢ 0.03  0.16 ¢ 0.20 ¢ 0.08 1
500,7 382.5  62.54 ¢ 0.10 <  0.02 ¢ 002 ¢ 0.02 009 ¢ 0.0 ¢ 0.06 1
. 500.7 T35 62.54 < 0.10 < 0.02 ¢ 0.02 ¢ 0.02 0,20 < 0.10 ¢ 0.07 I
. 500.7 2.5 61,5 ¢ 0.1 0.59  0.09 ¢ 0.04  0.33 ¢ 0.20 0.17 |
500.7 NS 6.5 ¢ 0.12 0.37 < 0.04 < 0.05 0.25 ¢ 0.30 ¢ 0,10 1
500.7 3% 65 < 0.12 0.88 0.5 ¢ 0.07 2.14 30 0,33 1
500.7 372.5  62.5 ¢ 012 ¢ 0,05 ¢ 0,05 ¢ 0.06  0.62 ¢ 0.10 ¢ 0.10 1
500.7 7.5 6285 ¢ 0.12 ¢ 0.05 ¢ 0.04 ¢ 0.05 0.33 .30 ¢ 0.10 i
500,7 382.5 6.5 0.12 « 0.06 < 0.06 ¢ 0.08 1.66 A0 ¢ 0.20 !
500,7 7.5 6.5 012 ¢ 0.03 < 003 < 0.04  0.39 < 0,20 ¢ 0.0l 1
500.7 388 65  0.12 <« 0.07 ¢ 0.06 ¢ 0.08 1.6 A0 ¢ 0.02 1
500.7 3825 62,5 012 ¢ 0.00 ¢ 003 ¢ 004 O 0.20 ¢ 0.09 1
500.7 875  62.5 012 ¢ 0.03 < 0.03 ¢ 0.03 0 20 < 0.80 |
500.7 37,5 515 < 0.10 ¢ 0.04 ¢ 0.04 ¢ 0,06 2.1l 30 ¢
500.7 3615 52,5 ¢ 0.10 ¢ 004 < 0.03 ¢ 0.05 ¢ 0.30 « |
500.7 2.5 7.5 ¢ 0.1l ¢ 0.04 ¢ 0,03 ¢ 0.05 0.49 ¢ 0.20 ¢ 0.10 1
500.7 S SIS 001 ¢ 005 ¢ 0.05 ¢ 0.06 L.I0 < 0.40 ¢ 0.0 1
500.7 18 5 ¢ 0.11 ¢ 0.07 ¢ 0.07 ¢ 0.08 1.02 ¢ 0.40 ¢ 0.20 |
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MNM
150TOPES OF CONCERN INDIVIDUAL SAMPLE FRACTION OF HOT SPOT LINIT '
(WITH Cs-137 BACKGROUND OF 1.25 pCi/gm SUBTRACTED) )
R-90  C0-60  AG-108M  C(S-134  (S-137  CE-144  EU-1%2 SUM GRID BLOCK 4
T A T T AT
OF LINIT ‘
0.008 ¢ 0.011 ¢ 0,009 ¢ 0.007 0000 ¢ 0,001 ¢ 0.015  0.000 B ke
0.003 ¢ 0.015 ¢ 0.012 ¢ 0.009  0.000 < 0.002 < 0.017 0.000
0.003 ¢ 0.015 < 0.009 ¢ 0.007  0.000 < 0.001 < 0.038 0,000
L —— & o
0,037 ¢ 0.030 ¢ 0.019  0.000 ¢ 0.002 ¢ 0.000 0.000
0087 ¢ 0,030 ¢ 0.037 0,000 ¢ 0.002 ¢ 0.067 0.000
0.087 ¢ 0.630 < 0.019 ¢ 0,000 ¢ 0.000 ¢ 0.083 0.000
0
0.018 ¢ 0.015 ¢ 0.011  0.000 < 0.002 ¢ 0.033 0.000
O.000 ¢ 0006 < 0.004  0.000 ¢ 0.000 ¢ 0.012 0.000
0.011 ¢ 0,009 ¢ 0.006 0,000 < 0.001 ¢ 0,013 0.000 .
0.007 ¢ 0,006 ¢ 0,004  0.000 ¢ 0,001 ¢ 0.010 0.000
0.007 ¢ 0.006 < 0.004  0.000 ¢ 0,001 ¢ 0.012 6.000
0
0.219  0.027 ¢ 0,007 0.000 ¢ 0.000  0.028 0.214
TR CT0.002 ¢ 0,009 0.000 ¢ 0.002¢ 0.007 0.137
0.326 0170 ¢ 0,013  0.078 ¢ 0,002  0.055 0.629
0.019 ¢ 0,015 ¢ 0.011  0.000 ¢ 0.001 ¢ 0.017 0.000
0,009 ¢ 0,002 ¢ 0.009 0,000 ¢ 0.002 ¢ 0.007 0.000
0.623913
0.002 ¢ 0.022¢ 0.018 ¢ 0.015  0.036 ¢ 0.002 ¢ 0.033 0.038
0.002 ¢ 0.011 ¢ 0.009 ¢ 0,007  0.000 ¢ 0.001 ¢ 0,002 0.002
0.002 ¢ 0.026 ¢ 0.018 ¢ 0.015  0.032¢ 0.062< 0.003 0.034
0.002 ¢ 0,011 ¢ 0.009 ¢ 0.007  0.000 ¢ 0.001 ¢ 0.015 0,002
0,002 ¢ 0.001 ¢ 0.009 ¢ 0.006 0000 ¢ 0.001 ¢ 0.13 0.002
0.047585
0,002 ¢ 0.005¢ 0.012¢ 0.011  0.075 ¢ 0.002 ¢ 0.017 0.075
0.002 ¢ 0.015¢ 0.009 ¢ 0.009 ¢ 0,000 ¢ 0.002¢ 0.017 0.000
0.045263

0.002 ¢ 0.015 ¢ 0.009 ¢ 0,009  0.000 ¢ 0.001 ¢ 0.017 0.000
0.002 ¢ 0019 ¢ C.0I5 ¢ 0,011 0.000 ¢ 0.002 ¢ 0.032 0.000
0.002 ¢ 0.026 ¢ 0,020 ¢ 0,015 000 ¢ 0.002¢ 0.033 0.000 52/
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0.04 ¢ 0.04 < 0.05
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0.19 ¢ 0.30 <

0.60

0.30 ¢ 0.40 <

0.10 ¢ 0.10 <« 0.10

¢

0.11

4.5 < 0.11

4.5 ¢

n.s
_n.s

45 < 0.11

375
in.s

0.17
0.10
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0.60
0.60
0.90
0.60
0.60

0.40 <
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2.5 ¢
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3.5 «
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m.s
382.5
381.5
382.5
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500.7
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500.7
500.7
500.7
500.7
500.7
500.7
500.7
500.7

500.7




0.009 ¢ 0.009 0.000 ¢ 0.001 < 0.017 0.000

0.015 ¢ 0.011  6.000 ¢ 0.002 < 0.017 0.000
0
0.009 < 0,009  0.000 < 0.000 < 0.017 0.000
0.012 ¢ 0.009  0.000 < 0.001 ¢ 0.0 0.000
0.009 ¢ 0.009 0,000 ¢ 0.000 ¢ 0.007 0.000
0.002 ¢ 0.011  0.000 < 0.002¢ 0.017 0.000
0.012 ¢ 0.007  0.000 < 0.002 ¢ 0.017 0.000
0
« 0.009 ¢ 0.007  0.000 < 0.001 < 0.017 0.000
D.002 ¢ 0.015 ¢ 0.012 ¢ 0.009  0.000 ¢ 0.002 ¢ 0.017 0.000
P.002 ¢ 0.015¢ 0.012 ¢ &.009  0.000 ¢ 0.002 ¢ 0.017 0,006
D.OGC ¢ 0.011 ¢ 0.009 ¢ 0.007  0.000 < 0.001 ¢ 0,013 0.000
0
002 ¢ 00011 ¢ 0,009 < 0,007  0.000 ¢ £.001 ¢ 0.150 0.000
002 ¢ 0.022¢ 0015 ¢ 0.011  0.000 < 0.602¢ 0.017 0.000 ANSTEC
002 0.044 ¢ 0.009 ¢ 0,009  0.000 < 0.001 ¢ 0.017 0.044 . '8
0.002 ¢ 0.011 ¢ 0.009 ¢ 0.007  0.000 ¢ 0.001 < 0.012 0.000 AP‘EQTUHE
002 ¢ 8015 ¢ 0.012 ¢ 0.009  0.000 ¢ 0.002 < 0.017  0.0% CARD
" 0.060277 '
002 ¢ 0,037 ¢ 0.030 4 0.019 0,000 ¢ 0.002 < 0.100 0.000 Also Availabie on
P.002 ¢ 0.074 ¢ 0,080 ¢ 0.019¢ 0.000¢ 0.002¢ 0067 0000 Aperture Card
0.002 ¢ 0,037 ¢ 0.030 ¢ 0.019¢ 0.000 < 0,001 ¢ 0,067 0.000 .
002 ¢ 0,037 ¢ 0.080 ¢ 0.019  0.000 < 0.001 < 0.083 0.000 o
002 ¢ 0.037 ¢ 0.080 < 0.019  0.000 < 0.001 ¢ 0.117 0,000 4
0
0,002 ¢ 0015 ¢ 0.002¢ 0.009  0.000 < 0.002¢ 0.017 0.000
0.002 ¢ 0.015 < 0.009 < 0.007 < 0.000 < 0.002 ¢ 0.047 0.000
80,002 < 0.011 < 0,009 ¢ 0,007 0.000 < 0,001 < 0.015 0,000 S
0,002 < 0.009 ¢ 0.002 ¢ 0.011  0.000 < 0.002 < 0.017 0.000 .
0.002 ¢ 0.015 ¢ 0.009 ¢ 0.009  0.000 < 0.001 < 0.07  0.000 AT . ba
0 ﬁ
0,002 < 0,019 ¢ 0.009¢ 0.013 0,000 ¢ 0.002¢ 0.013 0.000 ba
0.002 ¢ 0.022¢ 0.009¢ 0011  0.000¢< 0.005¢ 002  0.000 i : et
0 d
0.002 < 0.048 ¢ 0.015¢ 0.013  0.000 < 0.000 < 0.028 0.900 ,
0.002 ¢ 0.015¢ 0.012¢ 0.0l ¢ 0.000¢ 0.001< 0.017  0.000
0.002 ¢ 0.003¢ 0.018 < 0,003  0.000 < 0.002¢ 0.003  0.600 i o X
0.002 ¢ 0,015 ¢ 0,018 < 0.611 0,000 ¢ 0.002¢ 0,025 0.000 .
¢ 0018 ¢ 0.011 0,000 ¢ 0.002¢ 0,02 0.072 ol

0.002 ¢ 0,01 | |
: 0.043038 “

0.002 ¢ 0.022¢ 0.015¢ 0,013 0000 ¢ 0.002¢ 0.017 0.000
0.002 < 0.011 ¢ 0.009 < 0.007  0.000 ¢ 0.001 ¢ 0.013 0.000
0.002 ¢ 0.015¢ 0.002¢ 0.009 0,000 ¢ 0.002¢ 0.017 0.000
0.002 ¢ 0.015 ¢ 0.012 ¢ 0,011  0.000 ¢ 0.002 ¢ 0,017 0,000

¢ 0087 ¢ 0.009¢ 0015  0.000 < 0.001 ¢ 0.025 0.000
0.002 ¢ 0.037 ¢ 0030  0.019< 0.000 < 0.003¢ 0,100 0.019
0.002 ¢ 0.037 ¢ 0.030 < 0.019  0.000 ¢ 0.002 ¢ 0.100 0.000
0.002 ¢ 0.074 ¢ 0.030 ¢ 0.037  0.000 ¢ 0.002¢ 0,150 0,000
0.002 ¢ 0.074 ¢ 0030 ¢ 0.037  0.004 ¢ 0.002 ¢ 0.100 0.004
0.002 ¢ 0.074 ¢ 0.030 ¢ 0.019  0.215¢ 0.002 ¢ 0.100 0.215

0.14269

9707240076’95



CINTICHEM FINAL STATUS SURVEY PLAN AND REPORT

The 500.8 survey unit was surveved on an affected area basis and
has a surface area of 400 m‘. 16 surface soil contamination
measurement locations were placed in this area using 5 samples per
I10m by 10m grid. One sample was taken at the center of the grid
and four each at the midpoint between the center and the corners of
the grid. 16 gamma exposure rate measurement locations were placed
in this area using a 10m by 10m grid. In addition a 100% scan was
performed in each 10m by 10m grid location. The location of these
measurements 1s shown in the map at the beginning of this volume.

Measurement and sampling results for the 500.8 survey unit are
provided in 2 attached tables as follows:

Table 500.8-1 Soil Area @ N. End of B-3
gamma exposure rate data

Table 500.8-2 Soil Area @ N. End of B-3
surface soil contamination data

SECTION 16



WETABLE 500.8-1

CINTICHEM DECOMMISSIONING PLAN 04/18/97

e
FINAL SURVEY DATA SHEET 6,

‘ DATR FOR AFFECTED AREA DESCRIPTION:
SOIL AREA @ N END OF B-3 QUTSIDE FENCE
AREA 500.8 FOR uR/HR
RADIATION TYPE: GAMMA SURVEY IN UREM/HR

COMPLETTON
DATE: 10/30/%¢
TECANICIANS: MANY MATERIAL COOE
RREA:  500.0 1:CONCRETE 5:PLASTIC
UNIT: 500.8 2:ROCK 63801
HEDIA TYPE: SOIL J2R000 T:ASPHALT
# of POINTS: 16 4:METAL 8:0THER(SPECIFY):
N0 MATERIAL BACKGROUND USED
NICRO REM
PER HOUR: LINIT
MAX: 4,00 PASS 10
AVG:  0.88 PASS 5
STD X: .4l
K SUB ALPHA: 1.49 PASS )
MATER-
INST.  AREA AREA  [AL NET
10 ¥ GRID POINT 0% BXG READING CODE UREM/MR
UREM/HR UREM/HR
My
500.8 167.5 37.5 A 6 7 8 1
500.8 165 35 A 6 1 ] l
500.8 167.5 32.5 A 6 6 8 0
500.8 172.% 31.5 A 6 1 § H
500.8 1717.5 31.58 A 6 1 8 1
500.8 175 35 A 6 1 8 l
500.8 112.8 32.5 A 6 § 8 3
500.8 177.5 32.5 A 6 § 8 'l
500.8 182.5 31.5 A 6 8 8 2
500.8 187.5 3.5 A 6 6 8 0
500.8 185 35 A 6 10 8 4
500.8 182.5 32.5 A 6 8 8 2
500.8 192.5 31.5 A 6 6 g 0
500.8 197.5 3.5 f 6 5 8 =
500.8 167.5 28.5 A 6 5 B -1
500.8 172.5 28.5 A 6 ! 8 l




r‘m ETABLE 500.8-2
§ e CINTICHEN DECOMMISSTONING PLAN——08706/97 — — e
FINAL SURVEY DATA SHEET

N DATA FOR AFFECTED AREA DESCRIPTION: |
SOTURREA ¥ WEND OF B=3 QUTSTDE FENCE— B ' ’ -

|
o
J AREA 500.8
| RADIATION TYPE: SOIL DATA FOR SUN OF THE FRACTIONS
‘ P e e e ___.mt”w - - m—————— et e e e et s a2 ——— e s o e 1 . -

r

DATE: 03/21/91
TECHNICIANS:  LC/IB

ARERT SO0 o D A L "‘“"‘f

UNIT: 500.8 |

REDIA TYPE: SOIL |

4ot POINTS: 16 E—— . ~

}r SOIL DATA IN |
'*“‘“‘”*thﬂ!&"“‘“‘"’“‘""“ﬁﬂ?“““‘— o e By B
ISP MAX GRID AVE 0.04 PASS 1 : '
X0 Ry ' e et e

WU SUB ALPHA 0.04 PASS | |

T IS0T0PES TOF CONCERN TN PCT/G T (WITH BACKGROUND INCLUDED)

""""""" o COORIDINRTES “SR=90  CO-60  AG-108M C3-134 CS-137 CE-144  EU~152 SOIL COOE-
Gactomaaiar 0% MRS | (4. 0 %) | SRRSUSMENRSGERS ¥ | U M ¢ | ; Sk 1 )8 SNMG © {7 ) RN N { ) Y SRS 1)) N 5 ! IRt
17 0.9 b 1.8 3.8 63 2
N L] |
50078 1675 TS C00¢ VOTTT004 CT0.06 T 00T 018 00T
8008 LeS 380002070008 0006 ¢ 0, 0T ¢ Y
500.8 8T8 U328 0,20 ¢ 0,04 ¢ 0,03 < 0,08 0.51 ¢ 0.4 ¢
500.8 1712.5 81,5 -6 -804 0,03 < 0,02 ¢ 0.14 ¢ 0,05 ¢ 0.19 «
: 500.8 171.5 3.5 ¢ 6.20 « 0.05 ¢ 0.03 <« 0.06 0.10 ¢ 0.26 <
“———W.‘t"“"““ﬁﬂ__'“ﬁ 02000 0,02 T 0 S0 0YT0reT.
| 500.8 12,538 <020 ¢ 0,08 ¢ 0,05 ¢ 0,15 0.6 C 0.40 ¢
500.8 17115 52,8 ¢ 0.20 ¢ 0.04 < 0,08 ¢ 0.06 ¢ 0,07 ¢ 0.33 ¢
500.8 182.5 3.5 ¢ 0.20 ¢ 0,04 < 0,03 ¢ 0,04 ¢ 0,08 ¢ 0.17 ¢
500.8 187.5 31.5 ¢ 0.20 « 0.08 ¢ 0.05 ¢ 0.05 0.2 ¢ 0.16 ¢ 0,
MRS A S (L SEREesa | RN W Py S SEMENE MRS RGNS PN SRR R S T oSO MR P
500.8 182.9 32,5 <920 ¢ 0.04 ¢ 0,04 < 0,04 ¢ 0.07 ¢ 0,30 ¢
S Eaemeseeey { o JCENNE | . NS G % Rt WecLe 2y 7 TG QM PR ¢ jods S F /A ¢ QLY 7 ( R TS
500.8 197.5 31.5 ¢ 0.80 « 0,05 ¢ 0.03 ¢ 0.05 0.20 ¢ 0.30 <«
< 500.8 167.5 28.5 O ¢0.05 ¢ 0,05 ¢ 0,06 ¢ 0.10 ¢ 043 <

500.8 172.5 28.5 0.30 <« 0.05 ¢ 0.05 < 0.08 1.19 ¢ 0.39 «
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R N L * e L AR LY _--“m__,’jf
AT T G R RO P o L e R ) il . AIIENEER S a0 ,..w-i;\
™ ST A A e e “ANSTEQ ]
e N Al A © -

S

O —— — O - LI . .mw,.___,‘ =1 ]

L L

r1

DTOPES OF CONCERN TN FRACTIONOF HOT-SPOT-LIMIT — = e |
[T Cs=137 BACKGROUND OF 1,25 pCi/gn SUBTRACTED) 1
h90  CO0-60  AG-108M  €S<13¢ €S-137 - CE-l4d  EY-152  SUM { 1
— R i eIt PHRR=RE, =S A{
2

G

-

008 70,026 T 00012 00T ¢ 0000 T 0001 T 0 017 0000 P

004 <0019 ¢ 0,018 ¢ 0.026¢ 0.000 ¢ 0,000 ¢ v.028 0,000
004 < 0,015 ¢ 0,009 ¢ 0.009 0,000 ¢ 0.001 ¢ 0.015 0.000

-
el

T T — T L S S p—p— -.o : 4_1'
004 ¢ 0.0011 ¢ 0.006 ¢ 0,026 ¢ 0.000 < 0,000 ¢ 0.020 0.000 ||
004 ¢ 0019 ¢ 0.009 ¢ 00011 0.000¢< 0.001 ¢ 0,015 0.000 N
004 < 0,022 ¢ 0,006 < 0028 <0000 ¢ 0001 T 07015~ 0000
004 € 0.030 ¢ 0015 ¢ 0,028 0.000 ¢ 0.002 ¢ 0.012 0.000 1]
004 ¢ 0,008 ¢ 0.015 ¢ 0,01 ¢ 0:000 ¢ 0.002¢  0.037  0.000 §
T B A P R ST T S — ——— = N— 9 — TR ——— ﬁ..{
004 ¢ 0,015 ¢ 0.009 ¢ 0,007 ¢ 0,000 < 0,001 ¢ 0,025 0.000 o
004 ¢ 0.630 ¢ 0.015 ¢ 0.009  0.000 ¢ 0.001 ¢ 0.017 0.000 ']
004¢ 001 ¢ 0006 ¢ 0020000 ¢ 0,00t < 0.018 0,000 — A
004 ¢ 0,005 ¢ 0,012 ¢ 0:007 ¢ 0,000 ¢ 0,002 ¢ 0.035 0.000
0
2006 ¢ 0041 ¢ 0,030 ¢ 00130000 ¢ ¢:00 0017 0,000 — et L v B
006 ¢ 0.019 ¢ 0,009 ¢ 0.009  0.000 ¢ 0.002¢ 0012 0.000 L)
0
OHEC 0,019 0,015 ¢ 0.011 ¢ 0,000 ¢—0:002 ¢ 0.018 0.014
0.041765
006 ¢ 0,009 ¢ 0,015 ¢ 0,015 ¢.000 ¢ 0.002 ¢ 0.038 0.006
0.017647
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CINTICHEM FINAL STATUS SURVEY PLAN AND REPORT

The 501.1 survey unit was survsyed on an affected area basis and
has a surface area of 1200 m*. 33 direct beta/alpha surface
contamination measurement locations were placed in this area using
5 readings per 10m by 10m grid. One reading was taken at the
center of the grid and four each at the midpoint between the center
and the corners of the grid. 33 gamma exposure rate measurement
locations were placed in this area using a 10m by 10m grid. In
addition a 100% scan was performed in each 10m by 10m grid
location. The location of these measurements is shown in the
accompanying map.

Measurement and sampling results for the 501.1 survey unit are
provided in 3 attached tables as follows:

Table 501.1-1 Road to Butler Building
gamma exposure rate data

Table 501.1-2 Road to Butler Building
direct beta/gamma surface contamination data

Table 501.1-3 Road to Butler Building
direct alpha surface contamination data

SECTION 16
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CINTICHEM FINAL STATUS SURVEY PLAN AND REPORT

AREA 501.1
Meas. Type: Gamma
Exposure Direct Direct
Rate (a) Bcta (b) Alpha (b)
Units uRem/hr d m/ dpm/
100 cm2 100 cm2

MDA 2 394 60

Number of Meas: 33 33 33
88'388883288.888“383833888388333888:3838’88=833’8===8=S“=8==8====8==:
Survey Unit Mean: 2.8 422 9
True Mean;U alpha 95% C.L.: 3.3 462 11

Criteria 5 1273 5000
Acceptable Y/N Y ¥ i §
:-m:zmzzszsss:szzzaz:::s::sz:s:ss:z::::::u::z::zszaza:::::::u:x:
Max Grid Block Wt. Mean 6 688 28

riteria 10 1273 5000

cceptable Y/N 4 X Y
38““838:88238“8838:8:33'888888888288ﬂ82’88888“88888883888888!83888B
Max. Hot Spot Scans NONE NONE NONE

(affected areas only)
Criteria NA NA NA
Acceptable Y/N NA NA NA

e P e

(a) With a mean site background of 6 uRem/hr subtracted

(b) Without subtraction of radioactivity due to natural radioactive material
content




FEETABLE 501.1-1 v/ﬂé 0"""%*

CINTICHEM DECOMMISSIONING PLAN 06/04/97
FINAL SURVEY DATA SHEET
‘ OATA FOR AFFECTED AREA DESCRIPTION:
BUTLER BUILDING ROAD
ARER 501.1 FOR uR/HR
RADIATION TYPE: GAMMA SURVEY IN UREM/HR

COMPLETION
DATE: 11/20/96
TECHNICIANS: PS/FM/LC MATERIAL CODE
AREA:  501.0 L=CONCRETE  5:PLASTIC
UNIT:  501.) 2:R0CK 6:801L
MEDIA TYPE: ASPHALT 324000 T:ASPHALT
§ of POINTS: 3 4=METAL 8=0THER(SPECIFY):
NO MATERIAL BACKGROUND USED
HICRO REM
PER HOUR: LINIT
MAX: 6.00 PASS 10
AVG:  2.82 PASS )
STD X: 1.59
MU SUB ALPHA:  3.29 PASS )
NATER-

INST.  AREA AREA  IAL NET
10 & GRID POINT 104 BRG READING CODE UREM/HR

‘ UREM/HR UREM/HR
N “

501.1 351.5 47,5 6 9 8 3
501.1 355 45 6 1 8 1
501.1 352.5 42.5 6 12 8 6
501.1 347.5 3.5 6 9 8 3
501.1 332.% 32.9 6 9 8 3
501.1 332.5 2.5 6 10 8 B
501.1 322.5 2.5 6 9 8 §
501.1 7.5 22.5 6 10 8 4
501.1 292.5 22.5 6 1 8 1
501.1 282.5 2.5 6 8 8 2
501.1 281.5 22.5 é 1 8 1
501.1 m.s 2.5 6 10 ] 4
501.1 mn.s 22.5 6 1 8 l
501.1 262.5 22.5 6 1 8 5
501.1 261.5 22.5 6 9 8 3
501.1 251.5 22.% 6 9 8 3
501.1 232.5 11.5 6 6 8 0
501.1 287.5 17.5 6 1 8 l
501.1 222.5 11,5 6 1 8 !
501.1 221.% 17.5 6 ] 8 2
501.1 217.5 17.5 6 12 8 6
501.1 202.5 12,5 6 6 8 0
501.1 192.5 12.5 6 9 8 3
o 197.5 12,5 6 1 8 1
*l 182.5 12.5 6 9 8 3
1.1 187.5 12.5 6 11 8 5
501.1 172,% 12.5 6 10 8 4
501.1 17175 12,5 6 8 8 2
501.1 162.5 12,5 6 10 8 4
501.1 167.5 12,5 6 9 8 3




TRBLE 501.1-1

§501.1 152.5 17.5
501.1 152.5 12,5
A 157.5 12.%

&



(EETABLE 501.1-2

CINTICHEM DECOMMISSIONING PLAN
FINAL SURVEY DATA SHEET
DATA FOR AFFECTED AREA DESCRIPTION:

BUTLER BUILDING ROAD
AREA 501.1 FOR BETA

RADIATION TYPE:

501.
501,
501.
501,
501,
501,
501,
501.
501.
501.
501,
501,
501.
01,
501,
501.
501,
501.
501,
501.
501,
501.

01,
-
01.

501.
501.
501.
501,

T

B e e S S S

COMPLETION
DATE:
TECHNICIANS:
AREA:

UNIT:

MEDIA TYPE:
§ of POINTS:
IN MINUTES:

DPM/100CH"2
REM.+ FIXED:
KAX FOR IND GRID
AVG - SURVEY UNIT
STD X
MU SUB ALPHA
MAX HOT SPOT

GRID

COORIDINATES
GRID ID LOCATION
N W
357.5 47.5
358 45
352.9 42.5
347.5 3.5
382.5 32.5
332.5 21.5
322.5 2.5
37.5 22.5
292.5 2.5
282.5 22.5
287.5 22.5
212.5 2.5
m.s 22.5
262.5 2.5
261.5 22.9
257.5 22.5
232.5% 17,8
231.5 1.5
22,5 17.5
221.5 11.5
217.5 17.5
202.5 12.5
192.5 12.5
197.5 12.5
182.5 12.5
187.5 12.5
13%.% 12.%
177.5 12,5
162.5 12,5

|

06/05/97

BETA SCALING FACTOR :

0.975

B:0THER(SPECIFY):

NO MATERIAL BACKGROUND USED

11/20/96
PS/FM/LC MATERIAL CODE
501.0 I:CONCRETE  S:PLASTIC
501.1 2:ROCK 6:801L
ASPHALT 3:M000 T:ASPHALT
33 4:HETAL
1
LINIT
688 PASS 1273
422 PASS 1273
13§
462 PASS
NONE PASS 3816
BETA BETA  SCAN  TOTAL
INST. FIXED  MAX  CONT.
INST.  AREA COUNTS/ BETA  ARERA
D4 BKG 1 COUNTS  CH"2
CPM  MINUTES
1 431 42 0 0
[ 21 92 0 0
l 437 8§15 0 0
1 437 513 0 0
l 437 499 0 0
1 437 584 0 0
1 437 498 0 0
l A7 52% 0 0
1 437 53 0 0
l 437 518 0 0
l 437 498 0 0
1 437 516 0 0
l 437 530 0 0
L 437 508 0 0
I 1 587 0 0
l 437 535 0 0
l 31 517 0 0
l 437 547 0 0
l 437 515 0 0
I 437 540 0 0
l 437 520 0 0
l 437 518 0 0
l 437 536 0 0
1 437 564 ¢ 0
1 437 602 0 0
l 437 580 0 0
1 a7 857 0 9
l 437 558 ¢ 0
l 431 513 0 0

MATER-
IAL
C00¢

CO oo CO DO b 0o O oo 0o 00 OO O oo oo Cco o0 oD o oo oo oo 00 oo o o

MDA
Dem/
100 CH"2

92
394
392
392
392
392
392
392
9
392
392
392
392
392
92
392
392
392
39
392
392
392
392
392
392
392
392
392
392

Mo 65-

NEIGHTED
AVG.
BETA HAX
FIXED PER

OPM/  AVG 100 MAX
100 CN"2 TESTCH2TEST

42 +/- 241 A
688 +/- 251 NA

341 ¢/ US NA
298 ¢/- 201 NA
243 +/- 235 NA
577 #/- 246 NA
239 +/- 235 UL
345 ¢/- 238 NA
388 +/- 240 NA
318 +/- 238 NA
239 +/- 235 L]
310 +/- 237 A
365 +/- 239 N
278 +/- 236 NA
588 4/~ 246 NA
384 +/- 240 NA
MURTE Y NA
431 +/- ] A
306 +/- 287 NA
404 +/- 240 NA
326 +/- 238 NA
3ie +/- 238 N#
388 +/- 240 NA
498 +/- 243 NA
647 +/- 248 NA
561 +/- 245 NA
Al 4/ 242 NA
475 +/- 242 NA

533 ¢/~ 244 LB

INST EFF.
CPN/DPH

0.2615
0.2551
0.2615
0.2615
0.2615
0.2615
0.2615
0.2615
0.2615<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>