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Summary

The requirement for implementing ALARA remedial actions and the final status radiological
survey are complete. For the remedial action, 31 fifty-five gallon drums were generated as
radioactive waste. The radiation levels in remediated survey units average less than the
background reference area. Data from the final status survey indicate that for the defined critical
group the highest annual dose from average exposure rates for all survey units was less than
1 mrem. This value does not include any reduction factor for shielding from proposed cover
material which will be considerable if three feet or more of clay/dirt is added.

The final status survey was oriented towards MARSSIM techniques and gamma radiation levels
because of the inability to collect samples with ordinary hand-auger efforts. Results of post
remediation soil average concentrations indicate that the survey units are 30% or less of a unity
guideline for Th-232 and U-238.

The survey units meet the release criterion established by the State of Connecticut Department
of Environmental Protection regarding a soil surface radiation level of 30 pR/h. The maximum
surface rate surveyed was 17.8 pR/h.

The remediation efforts did not contaminate the drum storage area.

Ill Revision 0 - 07/05/00



SAEP Causeway Radiation Final Status Survey

Revision 0- 07/05/00 iv



SAEP Causeway Radiation Final Status Survey

RADIATION FINAL STATUS SURVEY

STB-393, Docket 040-02917

1. GENERAL INFORMATION

1.1 License to Be Terminated

The Stratford Army Engine Plant (SAEP) is undergoing closure under the Base
Realignment and Closure (BRAG) program. The license termination objective is
that the site be removed safely from service and that any residual radioactivity be
reduced to levels that permit release of the property for unrestricted use. The desired
endpoint is unconditional license termination for NRG Source Material License No.
STB-393 with an expiration date of August 31, 2002.

SAEP is located in Stratford Connecticut, on the Stratford Point peninsula which is
in the southeast comer of Fairfield County. Most of SAEP is paved or covered with
buildings. The property consists of approximately 127 acres, of which about 76
acres are improved land and 51 acres are riparian rights. The riparian rights property
consists of intertidal flats of the Housatonic River which includes a causeway of
about 2 acres constmcted in the 1930's. The 76 acres of improved land include an
estimated 10 acres along the Housatonic River where fill was placed over tidal flats
during the early development of SAEP.

Currently the Causeway is the single remaining part of the facility not yet released
for unrestricted use. The Causeway is co-located with Building 59 on the riverside of
the dike (flood wall). It is a totally man-made facility built in various stages through
the years.

1.2 Licensee Name and Address

Honeywell (Formerly AlliedSignal, Inc.)
550 Main Street

Stratford, CT 06497-7593

Revision 0 - 07/05/00
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1.3 Requirement for ALARA Remediation

The need for ALARA remediation of the Causeway was discussed in detail in the
Addendum to License Termination Plan' (ALT?). Only thorium-232 and uranium-
238 are identified in soil samples as potential concems from operations or licensed
activities. Because hoth of them are naturally occurring radionuclides, there is
question as to exactly what is residual versus natural. The location of the source of
the initial fill material, circa 1930, and thereafter is not known. Possible sources

include exempted radioactive material from licensing such as those materials used in
sandblasting or polishing material for engine parts. Regardless of how the material
actually got there, three small areas were identified for simple remediation because
of radiation dose rates being greater than 30 pR/h at the ground surface. This survey
occurred in January 2000 with assistance of the State of Connecticut Department of
Environmental Protection (CT DEP). Remedial action was not deemed difficult

because a visual spill pattern (grayish-white layer of material about 1-2 inches thick)
had been identified which was also readily verified with hand held radiation survey
instruments.

The areas for remedial actions were as agreed with the CT DEP and as discussed
with them and representatives of the US Nuclear Regulatory Commission, US
Environmental Protection Agency, US Army COE and US Army TACOM at a
meeting held at Stratford Connecticut on January 6, 2000. The designated remedial
areas comprised a total surface area of less than 70 m^ with their boundaries having
radiation dose rates of 20 pR/h at the ground surface. Photographs of the three areas
before remediation follow. Note that the remediation was conducted in two of the

designated Survey Units discussed later in paragraph 1.5 and 4.0.

' Addendum to License Termination Plan, Revision 0, 2/2/00, Honeywell, Stratford, CT.

Revision 0- 07/05/00
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1.4 Derived Concentration Guideline Levels (DCGLs)

An ALARA goal guideline for surface dose rate was established as 30 jiR/h during
the meeting described above. This DCGL included contributions from background
radiations.

DCGLs for U-238 as 35 pCi/g and for Th-232 as 10 pCi/g were previously
established^. Because there are two radionucUdes involved, the Unity Guideline
must be met. The sum of (^^Th concentration/10 pCi/g) + concentration/35
pCi/g) ̂  1.

Elevated residual radioactivity areas may not exceed the average guideline by greater
than a factor of (lOO/A)'"^, where A is the area in m^).

1.5 Description of Areas

The Causeway was divided into four areas of which three are survey units and one as
a background reference area. The survey units are generally described and
referenced to the Causeway sketch found in Section 4 of this report.

The areas which were remediated were confined to those areas generally indicated in
the Photos 1-4.

2. ALARA REMEDIAL ACTION

/

2.1 Quantity and Radioactivity of Soil Removed

ALARA remedial action was performed as described in the Addendum to the License
Termination Plan^ (Amended LTP). Twenty nine drums of contaminated soil were
removed from the three remedial action areas identified in the Amended TLP. The

results of gamma spectrometry"^ of composite samples collected from the waste per area
are presented in Table 1 below. An additional two drums of personnel protective
equipment and samples were generated during the remedial action.

^ License Termination Plan, Revision 0, 7/20/98. AUiedSignal, Inc., Stratford, CT.

^ Addendum to License Termination Plan, Revision 0,2/2/00, Honeywell, Stratford, CT.

^ Gamma spectrometry performed by ATL Intemational, Germantown, MD

Revision 0- 07/05/00
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Table 1. Radioactivity Concentration Levels in Removed Soil

Area Composite
Sample
Number

Number of

55-GaUon

Drums

Sample Concentrations *

K-40

(pCi/g)
U-238

(pCi/g)
Th-232

(pCi/g)
Unity

Guideline

1

1 2 10.1 34 6.1 1.6

2 2 9.1 34 5.7 1.5

1 3 N/D 38 6.6 1.8

2
2 3 N/D 38 7.9 1.9

3 1 3 5.8 22 8.0 1.4

2 3 5.5 35 10 2.0

3 3 N/D 33 11 2.0

4 3 2.8 29 11 1.9

5 3 N/D 43 11 2.3

6 2 7.6 18 6.0 1.1

7 2 N/D 36 9.4 2.0

* A correction for background was not made. See Appendix A, Page A-3 for Errors and IM

2.1.1 Radioactive Waste Minimization

DAs.

The areas were remediated with minimal effort through ordinary techniques, i.e.,
back hoe and hand shovehng into 55 gallon drums. The top layers of soil were
removed and only contaminated sod with an elevated radiation level was removed
for disposal when possible. Attempts were made to segregate concrete blocks, rocks
greater than 1 inch in diameter, and other rubble from the contaminated soil to
minimize waste.

2.1.2 Comparison to Characterization Study

Composite radioactivity concentration averages of removed soil are considerably
higher than the reported average of 145 samples which were collected during site
characterization by a factor of 14.2 for U-238 and a factor of 6.5 for Th-232. These
multiple factors are an indicator of the effectiveness of the remediation technique.

Revision 0- 07/05/00
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2.2 Post Excavation Sampling

2.2.1 Laboratory Samples

Following excavation, soil samples were collected from each area. Gamma
spectrometry results are given in the table below.

Table 2. Results of Post Remediation Sampling

Elevated Sample Sample Concentration*
Area Number

K-40

(pCi/g)

U-238

(pCi/g)

Th-232

(pCi/g)

Unity
Guideline

1 1 10.5 9.6 2.2 0.5

2 13.8 8.5 2.1 0.5

2 1 15.4 0.6 0.8 0.1

2 10.9 15.0 2.4 0.7

3 1 5.7 11.0 3.9 0.7

2 11.0 2.0 0.9 0.1

* A correction for background was not made. See Appendix A, Page A-3 for Errors and MDAs.

2.2.2 Post Remediation Scanning

The remediated areas were scanned with no results being greater than twice
background radiation levels. The scanning was performed at approximately 6 cm
from the soil surface with a Ludlum M2350-1 Digital Rate Meter/Sealer combined
with an M44-20, 3"x3" Sodium Iodide Detector. See paragraph 3.1 below for a
further description of instruments and techniques.

2.2.3 Determining Post Remediation Concentration Levels

Results of the post remediation samples indicated in Table 2 above were included
with data presented in Table 3 and Appendix A to establish the existing concentration
average levels. Results of 29 samples collected in the immediate area of remediation
during characterization were removed from this analysis; these sample numbers were
145-160, 202, 211-212, 349, 353-354, and 373-378. The data is reported to be a
combination of random and bias (> 2 times background levels) sampbng which
implies that resulting averages wdl err on the conservative side.

Revision 0- 07/05/00
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Table 3. Post Remediation Status of the Survey Units

Survey Unit
Concentration*

K-40

(pCi/g)

Th-232

(pCi/g)
U-238

(pCi/g)
Unity

Guideline

I- North End

(16 Samples)
Average 10.3 2.8 I.O 0.3

Sigma 4.4 4.3 1.2

2- East Side

(19 Samples)
Average 8.0 1.6 1.3 0.2

Sigma 5.3 2.4 1.6

3-North of B-59 &

South of Areas I and

2. (90 samples)

Average 8.6 2.2 3.4 0.3

Sigma 5.4 3.1 5.2

A correction for background was not made.

2.3 Post Shipment Smear Survey of Storage Area

Building 59 was previously designated as a non-impacted area and its loading dock was
used to temporarily store the waste drums until shipment. Following shipment of the
radioactive waste, a check of removable surface contamination was made of the loading
dock. This check consisted of 4 smear samples being collected from the storage area and
4 smear samples to be used as a background reference from an unused room of Building
59. The smears were taken to represent an area of 100 cm^ and two blanks were included
for quality control. All results for smears and blanks were less than the MDAs of 0.7
dpm/100 cm^ and 1.7 dpm/100 cm^ for alpha and beta contamination; respectively. The
smear samples were analyzed by ATL International, Inc. of Germantown, MD.

2.4 Shipment of Waste Drums

The drums were moved on June 6, 2000 from Building 59 by Environmental and
Technical Solutions and were loaded onto a tractor trailer provided by US Ecology.
US Ecology was unable to obtain the required transportation permits from the State of
Connecticut on June 6, and the loaded trailer was secured and remained at SAEP until

June 7. A survey of the trailer while parked at SAEP indicated that radiation on all sides
of the trailer were less than 0.01 mR/hour at a distance of I foot. Note that the highest
level noted on waste drums was less than 0.2 mR/hour and the low dose rates around the

trailer reflect self shielding and distance from the drums. Following are photos showing
(I) the vehicle used to transport, (2) the loading dock of Building 59 with filled drums (3)

Revision 0 - 07/05/00
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the loading process, (4) bracing used inside the trailer, (5) the emptied loading dock and
(6) performance of the unrestricted area survey. Thirty-one drums were removed from
the site. Appendix B contains the (1) NRC Forms 540, Uniform Low-Level Radioactive
Waste Manifest; and (2) NRC Form 541, Waste Manifest.

Photo 5, Dart Transport Vehicle Photo 6, Loading Dock of Building 59
With Drums
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3. PLANNING THE FINAL STATUS RADIATION SURVEY

The final status survey for the Causeway required focus on the inability to collect physical
samples because of the concrete and rubble deposited there. Survey guidelines stated in the
NUREG/CR-5849, Manual for Conducting Radiological Surveys in Support of License
Termination^ were not reasonable for ALARA purposes because of the potential exposure to
chemical agents and a high probability of not being able to collect soil samples because of rubble
and objects being in the way.

A great deal of data has been reported and this knowledge was incorporated into the final status
survey requirements;

•  Data presented above indicates that small elevated areas have been removed. The survey
data indicates that for NUREG-5849 purposes, the average concentrations will meet
regulatory requirements for unrestricted use. Only exposure rate measurements are
needed to demonstrate that the ALARA goal guideline of 30 pR/h was met.

•  A one hundred percent scan survey was previously performed on the Causeway. Areas
that were remediated for ALARA were re-scanned with negative results, see paragraph
2.2.2 above.

^ NUREG/CR-5849, ORAU-92/C57, 1 June 1992, Manual for Conducting Radiological
Surveys in Support of License Termination.
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•  The 1997 CHPPM survey incorporated into the License Termination Plan did not indicate
any elevated areas or residual contamination for the area designated as the background
reference area.

•  The License Termination Plan survey data indicated that measurement of gamma
radiation levels are acceptable as contamination indicators in lieu of additional detailed
soil sampling. Further soil sampling was to be limited to remediation areas and collected
only for confirmatory measurements.

3.1 Selection of Instruments

As Nal survey instrumentation can readily detect the required level, a Ludlum M2350-1
Digital Rate Meter/Sealer with internal storage capability of up to 1,000 Data Points
combined with an M44-20, 3"x3" Sodium Iodide Detector was selected for this work.

This instrument also has a visual display in pR/h or cpm for confirmation or scanning
work.

The goal for radiation levels for soil surfaces was to be evaluated at a 6 cm distance and
this distance was assumed to be at the center of the Nal crystal and not the face of the
detector. The face of the detector was approximately 2 cm from the soil surface for the 6
cm measurements and similar distance corrections (center of crystal) were made for the 1
m measurements. Below is a photograph of the tripod and Nal detector arrangement at
the 1 m distance.

Photo 11. Tripod with Nal Detector at 1 m
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3.2 Other Data Quality Objectives and MARSSIM Parameters

Following the techniques described in MARSSIM, parameters were generated to
determine the number of measurements required and the distance between them. The
selection criteria are discussed below and the results are presented in the following table.

•  Area Classincations: Areas with remedial activity (Survey Units 1 and 2) were
established as Class 1 as defined in NRG NUREG DG-4006 paragraph 2.1. Survey
Unit 3 was not likely to have concentrations that exceed the DCGL and was
considered a Class 2.

•  Survey Unit Areas: Class 1 survey units were limited to a maximum of 2,000 m^
and the Class 2 survey unit to a maximum of 10,000 m^ as defined in NRC NUREG
DG-4006 paragraph 2.1.

Relative Shift A/CTj: This is a ratio involving the concentration to be measured
relative to the variability in the concentration. This ratio is used as defined in NRC
NUREG DG-4006 paragraph 2.7.1; with delta being one-half of the derived
concentration guideline. To have an acceptable probability of passing the test (1-P),
the survey unit must have been cleaned to at least 0.5 DCGL. The DCGL for
MARRSIM data is 30 pR/h less the background of 8.2 pR/h equaling 21.8 pR/h.
The delta is one- half of this DCGL or 10.9 pR/h. Per the example given in
MARSSIM paragraph 5.5.2.2 when the standard deviation in the reference area and
the survey units are different, the larger value should be used to calculate the relative
shift. Knowing that the standard deviations were 1.6 pR/h., 3.3 pR/h, 3.4 pR/h, and
3.5 pR/h for Survey Units 1, 2, and 3 and the Reference Area, 3.5 pR/h was selected
for calculations.

Acceptable Decision Errors: The alpha decision error is the probability of passing a
survey unit whose actual concentration exceeds the release criterion. A decision
error a of 0.05 was accepted per NRC NUREG DG-4006 paragraph 2.7.2. For this
survey, the P decision error is the probability of failing a survey unit whose actual
concentration is equal to 0.5 DCGL. Any value of P is acceptable to the NRC per
NRC NUREG DG-4006 paragraph 2.7.2.

Pr (random measurement probability): This is the probability that a random
measurement from the survey unit exceeds a random measurement from the
background reference area by less than the DCGL when the survey unit median is
equal to the 0.5 DCGL (for this survey) above background. Used in determining the
number of measurements to be performed and is obtained from Table 5.1 of
MARSSIM.

11 Revision 0 - 07/05/00
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•  Decision Error Percentiles, and Z^.p: These are percentiles represented by the
selected decision error levels, a and p. They are standard statistical values obtained
from Table 5.2 of MARSSIM.

•  Number of Data Points: The number of data points, N, to be obtained from each
reference area/survey unit pair for the Wilcoxon Rank Sum (WRS) test may be
determined from Table 5.3 of MARSSIM or calculated using:

N = 1.2*(Zi.„ + Zi.p)V3(Pr-0.5)^

The calculated value must be rounded upward to the next even number as the Ntptaj in
Table 4 is to be equally split between the reference unit and the survey unit.
However, the total number of measurements in each survey unit and the reference
unit was set higher than that required by MARSSIM for even better survey statistics
and assurance that the field site would be visited only once. To keep distances
between field measurements easy to assess, the number of measurements made in
each Survey Unit was established as not less than 10 in each of the Survey Units and
the Reference Area.

•  Area, A: The areas of each survey were estimated. The area available at mean tide
was used.

•  Spacing L: The number of calculated survey locations, n, based on the statistical
tests, is used to determine the spacing, L, of a systemic pattern by:

[a
L = •,/— for a square grid where A is the area of the survey unit.

V n

The calculated values of L are given in Table 4 below. The number of measurements
used in the calculation was per the established goals. The actual spacing between
sampling points was rounded downward tolO m for Survey Units 1 and 2 while the
spacing for Survey Unit 3 was rounded downward to 20 m. These spacings are more
adaptable to field work.

Revision 0-07/05/00 12
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Table 4. MARSSIM Statistics

Parameter

Survey Unit (SU)

North - SU 1 East - SU 2 West and South - SU 3

a and p 0.05 0.05 0.05

A/o 3.1 3.1 3.1

Pr 0.983 0.983 0.983

^1-0 ^l-p 1.645 1.645 1.645

N total/2 10 10 10

Area -1790m^ -1720 m^ -7000 m'

L 13.4 m 13.1 m 26.5 m

4.0 LAYOUT OF THE SURVEY AND MEASUREMENTS

4.1 Random Starting Points and References

During characterization surveys, nails had been driven every 10 m parallel to the x axis
shown in Figure 1 on the 65 m line and several were still in place. The random generated
start points were referenced to certain of these nails as follows: Reference Area: 0 m, 65;
Survey Unit 1: 215 m, 65 m; Survey Unit 2: 190 m 65 m; and Survey Unit 3: 45 m, 65
m.

GPS locations for two comers of Building 59 are listed on Figure 1 also.

Each grid on the Causeway sketch, Figure 1, represents a distance of 5 m on each edge.
A computer generated random start point was created for Survey Unit 1 at 237 m, 52 m;
Survey Unit 2 at 171 m, 56 m; and Survey Unit 3 at 113 m, 53 m.

13 Revision 0 - 07/05/00
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Figure 1, Causeway Sketch
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4.2 Reference Area Measurement Locations

Measurements in the reference unit were taken at the con^uter generated random
locations shown in Table 5 below. Locations 8,10,12,13,20,22, and 26 were
inaccessible as being either outside the actual area of the reference unit or physically part
of Building 59. Nineteen locations were used.

Table 5. Reference Unit Random Locations

Number X Coordinate Y Coordinate Number X Coordinate Y Coordinate

1 22 45 14 14 38

2 6 38 15 9 42

3 17 ^ 41 16 40 29

4 18 39 17 24 59

5 13 44 18 8 31

6 1 31 19 10 52

7 22 55 26 27 35

8 27 38 21 , 6 43 ,

9 13 50 22 1 22

10 8  ' 22 23 21 50

11 2 45 24 . 9 38

12 20 37 25 17 53

13 '  19 43 26 25 39

The construction flags in Photo 12 below indicate some of the measurement locations for
the random survey points in the Reference Area.

15 Revision 0 - 07/05/00
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Photo 12. Random Survey Locations In Reference Area
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43 Survey Unit Measurement Locations

Personnel used construction flags or poles as a means to designate the survey locations.
To keep the locations in a square pattern, a transit, visual line-of-site techniques, and field
measurements including a test for equal diagonals were used. From the random start
points for Survey Units I and 2, measurement locations were identified on a square grid
system with 10 m between each point. Although 20 m was the planned distance between
measurements in Survey Unit 3, the Causeway was not wide enough to accommodate
three rows so the distance was reduced to 15 m; the grid pattern was made smaller to
20 m by 15 m.

In all survey units, the upper left (x,y) sampling location was designated as No. 1 and
increasing in number moving to the right or parallel to the x axis. Survey Unit 1 had four
measurements in four rows while Survey Units 2 and 3 had a five measurements in three
rows.
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Photo 13 illustrates how measurement locations were identified and is oriented looking
from the mainland to the water. The markers are on a line designated as 63 m which is 2
m to the left of the primary location line of 65 m discussed earlier.

Photo 13. Survey Unit 2 Measurement Locations 1 m right of 65 m Line
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Survey Unit 1 had a row of measurement location markers two meters to the right of the
primary location Line 65 m. Survey Unit 3 had a row of measurement location markers
two meters to the left of the primary location Line 65m. All other rows were parallel to
these.

4.4 Results of Exposure Rate Measurements

The results with averages and standard deviations for both 6 cm and 1 m measurements
are shown in Table 6 below. A smaller survey rate at the 6 cm level than that for the 1 m
level may be partly attributable to the very rocky conditions and shielding provided by
these rocks at the 6 cm level.
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Table 6. Results of Exposure Rate Measurements

Reference Area survey unit l Survey unit z
1Survey unit;3

Location Rate Rate .ocatlon Rate Rate Location Rate Rate Location Rate Rate

at 6 cm at 1 m at 6 cm at 1m at 6 cm at 1 m at 6 cm atl m

(uR/h) (uR/h)
*

(uR/h) (uRM) (vWh) (uR^) (pR/h) (uR/h)

1 7.9 9.1 1 7.6 7.5 1 7.8 7.2 1 17.8 16.7

2 6.7 7.4 2 6.9 7.0 2 7.4 7.2 2 15.6 9.3

3 14.2 13.1 3 7.7 7.3 3 7.2 7.9 3 10.3 10.3

4 14.0 11.7 4 9.2 7.6 4 9.3 7.4 4 6.2 6.3

5 12.8 10.9 5 6.4 6.9 5 6.4 6.1 5 8.9 7.7

6 4.3 3.4 6 5.2 6.8 6 n/a 6.1 6 9.7 9.0

7 4.1 4.1 7 10.8 8.5 7 6.1 6.6 7 6.4 6.8

9 6.3 6.0 8 6.4 6.2 8 12.8 12.4 8 6.8 6.8

11 8.4 6.6 9 7.9 9.9 9 16.7 17.1 9 7.2 6.8

14 14.0 12.0 10 9.3 11.0 10 8.0 8.4 10 , 7.0 6.4

15 10.0 9.2 11 8.6 10.1 11 5.6 5.9 11 9.3 9.8

16 5.5 6.3 12 5.5 6.0 12 5.3 5.6 12 7.9 6.5

17 8.1 7.5 13 5.8 6.4 13 6.0 6.4 13 7.6 6.8

18 4.4 5.5 14 6.4 8.4 14 4.8 6.0 14 7.0 6.1

19 4.6 4.1 15 7,7 8.2 15 5.4 5.9 15 6.8 6.3

21 8.6 8.4 16 5.7 5.8 Average 7.8 7.7 Average 9.0 8.1

23 10.4 6.0 Average 7.3 7.7 Std. Dev 3.3 3.1 Std. Dev. 3.4 2.8

24 7.5 7.1 Std.Dev. 1.6 1.5

25 4.4 4.3

Average 8.2 7.5

Std.Dev. 3.5 2.9

Revision 0- 07/05/00 IF



SAEP Causeway Radiation Final Status Survey

J  4.5 Connecticut DEP Confirmatory Survey

Representatives from the State of Connecticut DEP Protection performed a confirmatory
survey of the Causeway on March 23, 2000. While on site, they verbally confirmed that
they did not measure any radiation levels above the DCGL.

5.0 INTERIM DOSE ASSESSMENT AND COMPLIANCE

"In March of 2000, a draft Engineering Evaluation/Cost Analysis (EE/CA) for the SAEP
Causeway was completed. The EE/CA is a document that identifies cleanup (or removal action)
goals for the Causeway, evaluates different removal action alternatives, and finally selects a
removal action alternative based on protection of human health and the environment,
implementability, and cost effectiveness. The removal action objectives presented in the
Causeway EE/CA are designed to prevent exposure to contaminated soils, and to prevent the
discharge of contaminants in soils into the ground water." ®

The preferred alternative, still in the review process, is an Erosion Control Cover System to
prevent any direct human contact with the contaminated soils present in the Causeway. The
erosion control system also provides long term effectiveness by protecting contaminated soil
from erosion due to storms or waves.^ This document was developed because of identified
chemical contamination and not radiation.

5.1 Dose Assessment

Since the Causeway is to become a recreational site, the mean time expected to be on the
Causeway from the EPA Factors Handbook^ is 2 hours per day. This reflects that the
critical group as recreational. Modeling of the dose assessment was performed
considering that the primary exposure pathway was external gamma:

•  Ingestion/Inhalation. No crops are expected to be grown on site. The site could be
developed into a fishing pier or park. Chemical contamination issues will most
probably exclude any residential scenarios and the development of plans is ongoing
which include the possible capping of the entire Causeway with up to 4 feet of
clay/dirt. With capping, the potential for inhalation of radioactive material is
removed.

^ Stratford Army Engine Plant Environmental News, Spring 2000, Issue 4. Community
Outreach Office, SAEP, 550 Main Street, Building 1, Room 30, Stratford, Ct.

^ EPA Exposures Factor Handbook, EPA/600/P-95/002, Office of Research and
Development, August 1997.
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• Water pathways. Per the historical assessment, there are no potable wells within a
0.5 mile radius of the site. A fresh pond is not expected to be placed on the Causeway
as the site is not large enough and it would probably become contaminated with salt
water. The area is not amenable to the production of meat and milk products without
an indigenous freshwater supply.

• Soil ingestion and inhalation. This is not expected as the Causeway is anticipated to
be covered with up to 4 feet of clay/dirt for protection of the public from chemical
contamination. Additional shielding provided from the anticipated earth covering
was not included in this assessment.

The average exposure rate for Survey Unit 3 was higher than the background exposure
rate by 0.6 pR/h at the 1 m measurement distance. This equates to a radiation dose of
approximately 0.4 mrem per year if a person spent 2 hours of every day at the site.
Doses for each of the other two Survey Units were evaluated as approximately 0.15 mrem
per year.

The upper bound for a dose assessment would be if an individual were to be on the
Causeway continuously 24 hours of every day. For the upper bound dose assessment, the
calculated annual dose from average exposure rates for Survey Unit 3 is approximately
5.3 mrem.

5.2 Determination of Compliance

Per Table 2.4 of MARSSIM, a survey unit meets release criterion when the difference
between the maximum measured in the survey unit and the minimum measured in the
reference area is less than the DCGL. At 6 cm, the maximum for all Survey Units was 17.8
pR/h and the minimum for the Reference Area was 4.1 pR/h (See Table 6), with the
difference being 13.7 pR/h. This difference is less than the DCGL of 21.8 pR/h and all
survey units meet release criterion. No other tests or comparisons are required.

\
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SAEP CAUSEWAY -SURVEY UNIT 1

With Background
SAEP CAUSEWAY- SURVEY UNIT 2

With Background

Sample K-40 Th-232 U-238 Sample K-40 Th-232 U-238

Number pCi/g pCi/g pCi/g Number pCi/g pCi/g pCi/g
41 11.2 1.0 1.4 138 12.2 1.4 2.3

200 11.6 0.8 0.0 139 0.0 2.1 0.0

203 12.8 0.5 0.6 140 0.0 0.6 0.0

209 0.0 0.9 0.0 141 13.8 1.3 0.0

217 0.0 1.0 0.0 142 15.0 0.7 0.0

222 9.8 0.7 0.9 143 0.0 1.7 0.0

346 12.8 0.9 1.5 144 0.0 0.0 0.0

352 7.6 2.8 4.0 161 9.0 1.9 2.1

362 ,12.2 0.7 0.8 162 9.9 1.1 1.6

363 12.1 1.1 0.0 163 12.2 0.9 1.3

364 12.9 0.8 0.0 164 11.1 1.1 1.5

365 11.4 0.0 0.0 205 0.0 0.9 2.2

Post 10.5 9.6 2.2 214 9.7 0.7 0.0

Post 13.8 8.5 2.1 347 9.4 1.7 54

Post 15.4 0.6 0.8 348 8.3 1.2 0.0

Post 10.9 15.0 2.4 350 12.7 0.0 0.0

Avg 10.3 2.8 1.0 351 12.0 0.0 3.6

Sigma 4.4 4.3 1.2 Post 5.7 11.0 3.9

count 16 Post 11.0 2.0 0.9

Avg 8.0 1.6 1.3

Sigma 5.3 2.4 1.6

count 19
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SAEP CAUSEWAY - Survey Unit 3 Sample K-40 Th-232 U-238 Sample K-40 Th-232 U-238

With Background Number pCi/g pCi/g pCI/g Number pCI/g pCi/g pCI/g
194 13.0 0.7 0.7 345 11.7 2.1 1.3

Sample K-40 Th-232 U-238 195 10.2 1.1 0.0 355 12.7 2.4 0.0

Number pOi/g pCi/g pCi/g 196 0.0 0.0 0.0 356 4.0 9.5 26.3

39 0.0 5.3 3.8 197 0.0 0.0 0.0 357 8.7 4.1 9.6

136 12.9 4.4 8.8 198 10.3 0.6 0.9 358 13.5 1.3 0.0

137 12.0 2.3 5.5 199 10.3 0.7 0.0 359 12.0 2.6 0.0

165 12.2 1.1 1.5 201 12.0 1.5 0.0 360 9.4 14.9 12.3

166 9.4 1.6 5.1 204 0.0 0.0 0.0 361 7.0 11.4 25.0

167 10.6 1.6 4.1 206 6.8 0.7 2.2 366 10.7 3.3 7.6

168 9.9 4.4 7.8 207 0.0 0.6 0.0 367 0.0 4.2 6.9

169 10.4 3.4 6.0 208 8.4 0.0 0.0 368 12.8 1.3 7.6

170 9.4 0.9 0.0 210 3.7 1.6 0.0 369 29.0 1.6 1.5

171 13.4 0.0 2.2 213 10.6 0.7 0.0 370 11.7 0.0 1.3

172 8.0 0.0 3.4 215 12.0 4.1 9.1 371 0.0 0.0 6.5

174 12.3 1.7 0.0 216 8.6 11.2 26.7 372 0.0 0.0 2.6

175 12.3 1.7 4.5 218 0.0 1.1 0.0 379 8.8 2.5 5.3

176 6.3 0.0 4.8 219 11.6 1.3 0.0 380 9.5 1.6 2.9

177 13.4 0.0 0.0 220 0.0 0.0 0.0 381 0.0 0.0 3.6

178 13.4 0.0 0.0 221 13.0 0.6 0.0 382 0.0 2.0 3.6

179 11.8 1.4 2.1 223 12.0 0.9 1.4 383 10.9 1.2 1.7

180 10.0 1.4 2.1 224 11.5 0.0 0.0 384 0.0 2.6 6.3

181 11.1 1.3 1.5 225 0.0 0.0 2.1 385 10.9 4.0 9.7

182 11.7 1.1 1.3 226 6.0 2.5 2.5 386 8.1 3.7 6.4

183 9.6 1.5 2.6 227 7.0 2.6 4.3 387 0.0 6.7 0.0

184 13.2 0.0 3.7 232 6.7 3.7 9.8 398 12.0 17.9 6.0

185 0.0 2.9 7.3 336 0.0 4.9 0.0 Avg 8.6 2.2 3.4

186 11.9 0.0 3.9 337 12.5 1.1 0.0 Sigma 5.4 3.1 5.2

187 0.0 0.0 0.0 338 12.5 1.1 0.0 Count 90

188 12.3 1.7 0.0 339 10.9 1.1 0.0

189 15.0 2.0 0.0 340 12.8 0.7 0.0

190 0.0 0.0 0.0 341 15.2 1.1 1.3

191 0.0 1.2 0.0 342 12.7 1.9 0.0

192 11.8 0.6 2.7 343 12.1 2.1 3.6

193 11.9 5.7 ■ 0.0 344 11.7 1.8 0.8
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REPORT OF ANALYTICAL RESULTS

Derived Sample Activities (resuits in units of pCi/g)
Waste Container K-40 2-Sigma MDA U-238 2-Sigma MDA Th-232 2-Sigma MDA

Sample # Error Error Error

SAEP-01-C1/2 10.1 2.4 1 2 34.0 6.1 0.3 6.1 1.5 0.4

SAEP-01-C3/4 9.1 1.7 1 2 34.0 5.2 0.2 5.7 1 5 0.4

SAEP-02-C1/2/3 N/D 1 3 38.0 68 0.3 6.6 1 7 0.5

SAEP-02-C4/5/6 N/D 1.3 38.0 6.8 0.3 7.9 1.9 0.4

SAEP-03-C1/2/3 5.8 1.8 1 1 22.0 4.0 02 8.0 1 9 0.4

SAEP-03-C4/5/6 5.5 1 7 1 2 35.0 5.3 0.2 10.0 2 4 0.4

SAEP-03-C8/9 N/D 1 3 33.0 4.0 03 11.0 28 0.6

SAEP-03-C10/11/12 2.8 1.8 1 3 29.0 5.2 0.3 11.0 1.3 0.2

SAEP-03-C13/14/15 N/D 1.2 43.0 6.5 0.3 11.0 2.6 0.4

SAEP-03-C16/17 7.6 1.9 1.0 18.0 3.3 0.2 6.0 1.5 0.3

SAEP-03-C18/19 N/D 1 3 36.0 5.4 0.2 9.4 2.3 0.4

Soil Sample #
Area 1 No.1 10.5 1.7 0.6 9.6 1 7 0.1 2.2 0.6 0.2

Area 1 No.2 13.8 1.8 07 8.5 1.3 0.1 2.1 0.6 0.2

Area 2 No.1 15.4 2.1 0.4 0.6 0.1 0.1 0.8 0.3 0.1

Area 2 No.2 10.9 1.8 0.9 15.0 2.7 0.2 2.4 0.7 0.2

Area 3 No.1 5.7 1.5 0.8 11.0 2.0 0.2 3.9 1.0 0.3

Area 3 No.2 11.0 1.5 0.4 2.0 0.3 0.1 0.9 0.3 0.1

U-238 quantified using average of Bi-214 and Pb-214 concentrations.
Th-232 with progeny in equilibrium was calculated based on averages of Th-232 and Ac-228 calculations.
Two-sigma errors and MDAs were proportioned to quantified values.

Page A-3



APPENDIX B

NRC FORMS 540 AND 541

(  )



This page is intentionally blank.



iNRCFORMS40

{5>1998)

M NtfOLRM RBOUUTOKY OOMIMMION

UNIFORM L0VV4.flMIL RAOIOAOTIVR

VUMTBMANIFBtT

8HIPPIN0P>tf>BR

1. EMEROENCYTELEFHONE NUMBER ONCLUOE AREA CODE)

865) 399-9417 or (865) 482-5332
ORQANI2AT10N

US Ecology Security

218 TH8/IN *1X00181 VBUSPtHPiye^n

pq YES

LL »«'
4 bOEfi^AReOlJUATB) []YBS
\AAarEfUB3JWN0AMANIPe8r KO

ACCOMPANY TH8 aHPMENT7

lf'Y««.'*pt«Md*ly|anyMtNuiniMr mmmmmmm^

aTOTALNLMBfiROP

PACKAQEaiDENriRED

CNTHtM^PBflT"^

31

B^AIWAPesr NUMBER

NA

11, U^,DEFAR1M&fr OFTRANSPORTATION DESCRIPTION
(hcluitnQ poper MfpfHB HMno, heuant dMS, UN 10 ru^

indwTyBBOToiiMliitonriMtqR)

6 flNPFER-NAMeANO PACUJTY

US Ecology for HooeyweiU @
Stratford Anny Bqgiae Plant

550 Main Street

Stratford, CT 06498

USSR PSraar NUMBER

WA

aiPMB^r NUMBER

Robert J* Ford

6. CARRIER NAME AND ADDRESS

Dart Tniddxig Cooqpany

61 Railroad Street

Caafield,OH 44406

CXDNTACT

DeanDeSaotea

ttQWyi&AUHiortwd cfrif <tNioii>4w<B»nQ wf r«c<(pt

SHFPEhiuw

N/A

X  COtLECTQFj
PROCESSOR

GENERATOR TYPE (SPEaPjO

TELEPHONED

(904)953>8978

EPADD

8HIPPIN0DATE Q/l/CO
**

Tam«Ns/

(800)M1^06

7. NRC FORM 040 AND 64QA

NRG FORM 041 AND 041A

NRC FORM 042AND 042A

ADDITIONAL MFORMATfON

Zkpaoocai
PAOfitfl}

J—PA0i(a»

0. CONSIGNEE-NAME AND FACUTY ADDRESS

US Ecology

109 Flint Road

Oak Ridge, TN 37830
StGNATMRE-AUhotzed ccnNgnee laJnoMlaODno wule recMpI

10. Certification

8. Manlfift Number ^

(Uie Ms ruitier oi al ccrtlriefan pegaa)

OtOciOO

Contact

Donna ̂^Uiami

Telephone Number (biolude araa code)

(865)482-5532

Date

Thf* to to owttfy IM tlui iMNto nviwd nvUrtolt mm pfopwty etactiftod d*terib«d, p«el«g«d, mwhsd, and tobatod and ara

InproparooniaionllortnmfportaeonfleeoRft^tolhaippBeabtoreeuWIonaortliaDapartmaNorTmfttportfltloa ThlaMto

carttflaa thrt tha mdariil* era claaiinadL ptdonflad, imdetd and tobalad and ara In propar condlion for (mnapoMion wid

(topoaal aa daacrftiad In aecofdaoca wth tha appifaabto yarpilramarta of 10 CFR port> 20 ind 61, w aquKalart itata rapuitofana

AUTHOWZeDaQNATURE / *

16

TITLE

18 17

a

<2.4

Kadtoactlvd Mttermh low specmo Actisttv.
DLOJ

t2

DOTLABEL

■iiAOiaACTivr

TCT

13
TRANSPORT

INDEX
TOT

14
PHYSICAL AND

CHEMICAL FORM
Solid/Oxide Thmilt.mU-Mai,

INDnADUAL
RAOIONUCUOES

TOTAL PACKAOE

ACTIVITY CMBq)
LSA/SCO

10 TOTAL WBQHf 10.10
OR VOLUME NUbeEROP

Qba/itf PACKAOE
S.97E-01 "XSTCT ITT

Hadioactive Material, low spociric Activity,
LfijLi"

Tcr soild/oxide th-230,111.232. U-Wai,
IK4Q

TB5EOT TSffT TIT
jii.

Radioactive Material. Low Specific Actlvjtv,
IP.?.. 7. Uf""

"THT "wr Solid / Oxide 'lli-230,'ni-232.U-Nat.
K-40 '

8.30E-51 TSST -~357~"
270.8

Radioactive Material, Low Specific Actlvttv,
m.7. Uh

Tj?r "TOT Solid / Oxide 111-230.111.232, U-Nat.
K4Q

1.0BE+00 "~773r
351.5

Radioactive Material, Low Specific Activity,
1,0.8. "

lur Solid / Oxide MO. 1^232. U-Wflt,
lK-40

NAT 9.29E^1 T5Xr 668
303.0

Radioactive Material, Low Specific Actlvttv.
L0.8..7. UN 2912

"W "TO" Solid / Oxido Th-230.rh.232,U.Nat..
K-4Q 1

5'61E-01 TTOT ""35iSr-
179 6

rtadloartlve Matertal, Low Specific Actlvttv, "TO" "TO" Solid / Oxida Th-230,Th-232.U.Mat.
K40

1 01E+00 LSA-I
330.2

Radioactive Material, Low Specific Activity,
lo.e. " ' "

"TO" "TOT Solid/OxidT'
i

aaE-oi "TTOT" "39r"
268 1

P(3fttieiNS|(3NEBUSe6NLV

MaittRR Addrata: BoneyMa, 101 CcluniUt Read, Box 1037, Moabtovui, NT 07962

•aCFOIMMIOI-tfBO

OHNERATOJl'S CTlinnCATl(»4
Thto to toeartiy tlMl lha harain nanwd mtoarlBla wa proparly ktortifiaA rapTMartatl, and ctoMMad. and ara In propar condllan for
b<w»oaieuiaetordlr»aU>thaspp<Mei*fafluiefcwaofthaOapaitinaflcfTiwtoportMion. Thtodaocarteaattwltha
nwlariato am ctonVlad and ara in pfopar eondUon for tmntpouilon apd dipoati M daacribad In aMMrtianea Mth lha

Sianrtunc Q D«te:

0  '



NRCFORM540A

(5-1998)

US. NUCLe/tf% WSOUCATORY COKM^ION 5. Manlfeot Number

(Use Ms iiinber on al continuaflon pages)UNIPOKM LOVi^llVBL HAOIOAOTIVI

WASTIMANiniST

1
1

11. U.S.
(IncUlng proper iNpiinp rame. hnnrd dun, UN 10 lumtar.

end any ad^lkni infornntan)

12
tXTTLABa.

HAao^cnvp

12
TRANSPORT

MOEX

14
PHY8tCALAN0
CHBMICM.PORM

1  «
i  I40MDUAL
j RAOK3NUCL10E8

10 !

TOrtALPACKAOE

ACT»VITYINM8q

17
LSA/SCO

CLASS

18 TOTAL V\0GHr

ORVOJUUB

(UMapp«pcM*Mfa)

laiD

NLN8ER0P

PACXAO6

Radioactive Material, low specinc ActMtv,
n.o.e..7. UN 2912

NA NA Solid/Oxida Thrmil^mU-Nat.
K-40 i

6.53E-451 LSA-i 61^
278.1

9

ContftmmBted sSl j
Radioactive Material. Low speciric Activity.
ao.a.7. UN 2912

NA NA Solid/Oxide 'n)r230«'ni-232« U-Mat,
K40

e.95E-oi LSA-I 715
324.3

10

Coiitammated Soil

Radioactive Matertai, Low specific Actlvttv.
n.o.e.. 7. UN 2912

NA NA Solid/Oxide Th.230,Tli-232,U-Nftt,
K-40

e.2SE-Ck1 LSA-I 593

269.9
U

cWammateo Soil

^Radioactive Material. Low Specific Activity.
ri.o.8..7. UN 2912

!na NA Solid / Oxide |Th-230,Thr232,U-Nat.
K-40

9.39E-U1 LSA-I 675
306,2

12

Corfaminated Soil

(Radioactive Matertai, Low Specific Activity.
n.0 8..7. UN 2912

MA NA Solid 1 Oxide Thr230,Th.232.tj-Nat,
K.40

0.85E-U1 LSA-I 708
321.1

13

Cootaminatod Soil
•

Radioactive Material. Low Specific Activity,
n.o.8..7. UN 2912

Ma Ma Solid / bxide Thr236, Tli-232, U-Nat,
K-40

0.54E-d1 LSA-1 di4
278.5

14

CootammAtod Soil

Radioactive Matertai. Low specific Actlvltv.
n.0.8.. J. UN 2912

NA NA Solid / Oxide Th-Md.Tlv-Sii, U-Nat,
K-10

"iOBE+OO LSA-I 760
344.7

15

Contamimtod Soil

Radioactive Matertai. Low specific Activity.
n.o.8..7. UN 2912

NA NA Solid / Oxide Tb-230, lhr23i, U-Nat,^
K-40

e.66E-U1 LSA-I 687

311.6
16

CofltaminiUed Soil

Ftadioaottve Material. Low Specific Activity,
n.o.a. J. UN^12

MA NA Solid / Oxide Tb-230, Th-232. U-Nat.
K-40

b.ssE-bi LSA-I 636

288.5
17

ciontaminaiM SoU

Radioactive Material, Low Specific Activity,
n.o.B..7. UN 2012

NA NA Solid/Oxide Th-230,Thr23i,U-Mat,
K-40

7.54E-01 lsA-i 542
245.8

18

cWaminatod Soil

Radioactive Material. Low Specific Activfty,
n.0.8.. 7. UN &12

MA NA Solid / Oxide ni-23b,Th-232, U-Nat.
K.40

LSA-I 594
269.4 !

19

uotttanxmAioa oou

Radioactive Material, Low Specific Activity,
n^.o.8..7. UN ̂ 12

Ma Ma Solid / Oxide Th-236,111-232, U-Nat. I
K-40

8.40E-01 LSA-I 604

274.0
20

(iontaminatcid jSoU 1
Radioactive Material. Low specific Activity.
n.0.8.. 7. UN 2912

Ma MA Solid / Oxide Tb-2!il0, Th-232t U-Mat,!
K-40 t

8.61 E-01 lSa-1 619
280.8

21

cWammated Soil i

Radioactive Material, Low Specific Activity.
n.0.8.. 7. UNJM12

NA MA Solid / Oxide Th-230,Th-232. U-Nat. 1
K-40 1

0 63E-O1 LSA-I 692

313.9
22

cWarninflioo Soil

Radioactive Material. Lowspecifto Acttvttv.
n.0.8.. 7. UN;mi2

NA MA Solid/Oxide nfc-230, Th-232. U-Nat,
K.40

B.60E-dl LSA-1 61S
280.3

23

Contaminated Soil

«ieFOUIMU0.1M)



NRC FORM 640/1^

>1998)

U.8. HUGiMm RfiOUlATORY CONQvlSStON

UNIFORM LOWH.iVEL ItAOIOACTIVE

WASTSMANIFeST

8. Manlfaot Number

(Use ihia number on el on penes)

a
PAcmr^'op^ PAOEs

(bxlLiclrv jVDper aNppfng nwno. hazanl daas, UN D nxTi^
and any edttttonel Informeflon)

12

DOTLABa
"RAnoAcnvB'

-15
TRANSPORT

Moex

•""id -
PHYSICAL AND

CHEMICAL FORM

1B

INDMOUAL
RAOIONUCUOE8

10

TOTAL PACKAOB

activity IN Meq

IV
LSA/8CO

CLASS

OR VOLUME

naio

NLMfi&ROF

PACKA06

Radioactive Material, Lowspeoirtc Acttvitv.
ri.o.B..7.UNl2912

NA MA Solid/Q}dde Tb-mili-mU-Nat, 9.ie&-oi LSA-I 658
298.5

24

^Radioactive Material. Low Specific Actlvltv.
n.o.s.. 7- UNjM12

NA MA Solid / Oxide Th-i30,Tli-231U-Mat,
K-40

e.52E-01 LSA-1 " 469

212.7
25

Contaminated Soil

Radioactive Material, low specific Activttv.
n.o.s../. UN2912

NA NA Solid / Oxide Th-230,Th-232,U-Nflt.
K-40

B.33E-01 lsA-1 671

304.4
26

Contammatodto

Radioactive Material, Low Specific Activitv.
0,0.8.. 7. UN 2912

NA NA Solid / Oxide Th-53fl/ni-535.U-Mflt.
K-40

8.56E-01 LSA-I 615

279.0
27

Contaminated

Radioactive Material, Low Specific Actlvltv.
n.o.s..7. UN 2912

MA NA Solid / Oxide Th-230, Tb-232. U-Nat.
K-40

8.72E-01 LSA-I 627
284.4

28

Ccmtaminated Soil

i^adioactlve Material. Low Specific Activttv.
O.O.8.. f. UN Sl2

MA NA Solid / Oxide Th-230. Th-232, U-Nat.
K.4O

8.30E-01 LSA-I

00

29

Contammated Soil

Radioactive Material. Low Specific Activitv.
OO.S..7. UN 2912

NA NA Solid / Oxide Th-230. Tb-232. U-NaL
K-40

1.06E+00 LSA-i 764
346.5

30

Contaminated Soil

Radioactive Material. Low Specific Actlvltv.
0.0.8.7. UN2912

NA NA Solid/Oxide Th-230, Th-232, U-Nat.
K-40

1.92E-01 LSA-I 138
62.6

31

dAw
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us NUOLBAR RBOULATORY OOMMOtlON . MANIFEST TOTALQ MANIFEST Nl

(5-19M)

UNIFORM LOW-LEVEL RADIOACTIVE
WASTE MANIFEST

CONTAINER AND WA9TB DBSCraPTION

Additional Nuclear RegulaUny Coounifaioa (HRG) Reqnireinenti for Control, Tranifer and

Disposal of Radioaotive Waste

NUMeSROP

PACKAOeS/

OGPOSAL

a>rrAi>eR8

NerV\<K6TE

VOLUME

(m3)

NErVMNSTE

NASfiHT

(hp)

SPEOAL NUCLEAR MATERIAL (ornms) QC.OC.QO
U-233 U-233 Pa TOTAL

3. PAGE / OFi^PAGBe)

31 6jnBf00 18820.0 NP NP NP 4. SHIPPER NAME
USEeolflgyACTIVITY (MBq) soUrce

(kg)>Ui.NUCUDES TRnnuM 014 Tc-es M2a

2.67E+01 NP NP NP NP 1.46H+00 SHIPPEEtK))̂ UUDBBX

DISPOSAL ODNTAINER DESCRIPTION 16 WASTE

CLASS3. CONTAINER

IDG^mnCATION

NUMBER/

Oe^ERATOR

NUMBERtS)

0

CONTAMER

DESCRIPTION

(SeoNotsI)

7

VOUJME

(in3)

a

\AtN8TEAND

COtTTAiNER

VVBOHT

(Kb)

BieuRpAce

raoahon

UEVB.

.^uSv/hr

IQSUV'ACE

OONTAMNATICN

MBqIIOOonfiE

1  fWaCALDESCRIPnON CHEMICALOESCRtPTION 16. RAOOLOQlCALDESCRlPnON

II.WtWE

OESCRIPrOR

UApprONhMft*

WASTE VO(iJME(e)

IN CONTAINER

m

i&aoRa&tr

SOUDIflCATICN

STASjUZATICN

wQaA(6MNea»a)

OHEMIGALFORM/

Od-ATINO AGENT

WBIOKf

%CHEUATING

AOefT

IP>ai*

INDIVIDUNL RADlONUCUtOES AND ACTIVITY

(MBq) AND CCNTAtNER TOTAL OR

CONTAINER TOTAL ACTIVITY

ANDXACCQNOCUDBFBBlCSNr

A8-A STABLE

ALM UNSTABLE

BCLA6SB

OOASSCALPHA

BETA-

OAMMA (8MNcts2)

1 4 0.21 717.0 <0.001 <3.340-7 <l .670-5 22

Contamiiuitod

Soil

0,21 100

None

Required

Odde/NA NA K-40

111-230

Th-232

8.18E-02

5.87E-03

l.OlE-01

AU

U-Nat

TOTAL;

8.09E-01

9.97E-01

kgofTb-230
kg of 111-232

kg of U-Nat

7.56E-09

2.48E-02

3.08E-02

2 4 0.21 121.0 <0.001 <3.340-7 <1.670-5 22

contaminated

Soil

0,21 100

None

Required

Oxide/NA NA K-40

ni-230

Th-232

1.38E-02

9.91E-04

1.71E-02

AU

U-Nat

TOTAL:

1.36E-01

1.68E-01

kgofTh-230

kg of 1)1-232
kg of U-Nat

1.28E-09

4.19E-03

5.19E-03

1(^1 ContanrOMCR^MnOMw j^ocrUns^ Mai»2VSMbiOMeiWeeda« (QeeaauptotraaMNciiffadamlnatabyvduma) Nat»3 ForidtfrtcakaimMailMmMtdlpoMattdkuctunPairMltyra^urttnirtArianuminuloedsinusbsrolWMiay

«aa r»4uiftn9 «0C«i H ttuBM 20 OMrcoU 23 DtmollflnRuMa 38 ewporakrBsttmaiBudSMr (VMnldhctfcnmM«,iriav«>(ior(innuract;rar)ir4mn«nM>4rau«a(aoMi4««AadlnitMnl3 OaaaiCDPNONefttauREO

he rwmedod oode ffltMt befoBovved by lOP **. 21 InemaratorAtfi 00 CMBon (en ectanpa Mania OonesnMas

W>ea«ian<rCM» 0 OanvMniaar 22 eol 31 Anm (an fbclanga Madia 90 OampactblaTraet Sorpcen ea(*(«aBan

■ MmBck 10 OMQiinsar ZS 0«s X2 MDvdBadlan&ctivtHMMi^ 40 NanecmaKkWaTram eo epaaoiCn ee Piaao 73 Doapartk^QOO 80 Ctnar OMcnea SO Camant IQO Nona

1 PMUOrufflorFW 11 BieLUnRae»«gadV\M» 24 CU 33 CDntavrwaUd E4uip*M<t 41 AntmM Caneatt 31 CiMan e7PBctox 74 PnDMt In itimiS, ar 01 OoriefaC»(eneap«uaBan} Rsa^rad

M<M Drum cr Put 12 URp«>«0MCdmporMnbi 2a AoMMUeid 34 Or9aweU4iid(ecaMOD 42 aab»ceMwnM(EicaptArtme SB. Feet Dry I 00 eoid^A^ m p«a«Mtll •MHonMRaoa 02 Bbanm

. IMMTmkoruw IS Ngnirtaei^OanlMnar 20 RtarMadia 36 OiHMraarLibwa Cvean) EMparfna ee Qiwnatao 7U Aqt4M« 03 VtnylCTdanda

. Osncrsti Tanker Linsr 1Q Oow daacitbalnitme, 27 MaehanMRttr 30 6«MadeeucaOMea 43 AekvsMMMwui aa HDn 70 Qwnaiea 17 •uiH 04 Vmyl Eitar G^rana

pBi>iMi>Mrta Tank ar Lmar aaMtonUpsga 20 B^erGWa 37 PanorPiaina eocinar OMdibatnRwnil.er L 6i[r»-T'eera 71 OiarMtaoaO 00 Onar OMcneakiilani 13

nbvgiaM Tanker Unar Hazarrieut AUhflnMPaa* [{qe. £ir»NOri 72 DCaMdN^aOO orAddittenlPiaea

RcroMABdi (ff'ifiad)



NRCFORM641A

()-l»98)

ua MICLIM NMULATMY COlMSaKlN

WASTE MANIFEST

CONTAINBR AND WASTB DESCRIPTION (CONTINUATION)

2. MANIFEST NUMBER

QLOldO
PAQEj(£.OFj^AOE(8)

DISPOSAL CONTAINER DESCRIPTION WASTE DESCRIPTION FOR EACH WASTE TYPE IN CONTAINER IdMMTE

iCCNTMm

iCBmnCAJWH

Nuweev

OfiNSlAIOR

lONUMaSt(6)

0

OOt<tMt€R

cescRipnoN

(8MN9ts1)

7

VOLUME

(flO)

a

CCMNVm

YJBOHT

(Kb)

fi flURFACS

RAOADCN

Leva

ue<^

1Q eURFACe

ocktamnahon

MBqflOOcinfi

PHram. OEscrvpnoN 14 CHEMGAL oeacwpncN 1& RACX0U)QlCAL0E8(^PnCN OLASSFtCAllON

11 VAMTE

ceecRiPrcR

happrommatc

lAAemvoLMece)

INOGNTAiNER

(m3)

13 scaeeNr

eOUDlflCATICN

ETABUZADCN

waiA(8Mno(i8)

CHEMCM. Pcmi/

OeLAllNOAiQeNT

vifiOHr

mchoatino

Aloevr

IP»01*

iraMCXW.RAiCNJCUDa AMO ACTIVITY (MBq) AND

OCNTAINER TOTAC OR OCNrAJK® TOTAL ACnviTV

AM>RAOQNUCUOeH!RC£Nr

ASCLAGBAfiTAaa

AlKLASSALNSrAaa

BGLAGSa

OOASSCALPHA

BETA*

OAUMA (8ssNott2)

3 4 0.21 397.0 <0.001 <3.34e-7 <1.67e-5 22

Costaminatad

Soil

0.21 100

None

Reqnired

Gride/NA NA K-40

Th-230

Th-232

6.81B-02

4.89E-03

8.42E-02

AU

U-Net

TOTAL;

6.73E-01

8.30E-01

kgof'ni-230

kg(ifT1i-232

kg of U-Nat

6.29E-09

2.07E-02

2.3dE-02

4 4 0.21 775.0 <0.001 <334a-7 <1.67a.5 22

Contamixtatod

Soil

0.21 100

None

Required

Gride/NA NA K^O

ni.230

Th-232

8.84E-02

6.35E.03

1.09E-01

AU

U^Nat

TOTAL:

8.74E-01

1.08E+00

kg of 111-230

kg of Th-232

kg of U-Nat

8.17B-09

2.68E-02

3.33E-02



NRC FORM S41A us NUeilAR UOUATORy COMMSttON

WASTE MANIFEST

CONTAINER AND WASTE DESCRIPTION (CONTINUATION)

2. MANIFEST NUMB!

PAGE ̂  Of/i6pAOEISI

DI6P08AL CCmMNBH DESCRIPTION WASTE DESCRIPTiON FOR EACH WASTE TYPE IN CONTAINER ISWCTE

iCCHTMt&

lOENnnCATION

NJHBSV

08«RATCR

10NUIlttR(e)

e

OONTAINBR

OfflcnpnoN

(BmnoIsi)

7

VCLUMS

(Rfl)

a

VAJASTEAND

CCNTAINER

VyflOHT

0«}

OetRPACS

RAOADON

leva

jA.mSNhP

laajVAce

CfiNTAMNAnON

MB(K100oin2

PHYdlCAL OESCRFnON 14 CHEMICAL oeecfttpncN IS RAQIOIjOOICAL DESCRIPTION OASaFI CATION

11 lAMTS

CeSOUPTCR

12 AAPROMMUJe

WASTBVOUJilEtS)

WCtHTAiNSR

m

IS CORSENT

eouoncATioN

STAaUZAHON

WBDIA(9mNeiI»8)

CH9MCALPCRM/

OeLATINOAOeHr

vaboht

UQCUMUM

AOGNT

(fp'om

ilOViOJAL fMONXUOBB AND ACnviTY (Weq} MO

CONTAlPei TOIAL OR CXWrWRS* TOTAL ACnVTTf

AM) RAaONJCUOe PGRCENT

ASdASCAaTABUe

AlKlAfiSALNCTAaE

ooAssa

OCLASSCAtFHA

EETA.

OAMMA (SmNw3)

5 4 021 668.0 <0.001 <334©-7 <1.67t-5 22

Contaminated

Soil

0.21 100

Nono

Required

Oxide/NA NA K-40

Th-230

ni.232

7.62E-02

5.47E-03

9.42B-02

AU

U-Naf

TOTAL:

7.53Er01

9.29B-01

lq;ofTh-230

kgonii-232

kg of U-Nat

7.04E-09

231E-02

2.87B-02

6 4 021 396.0 <0.001 <334e-7 <1.67e-5 22

Contaminated

Soil

0.21 100

None

Required

Oxide/NA NA K-40

Th-230

Th-232

4.52B-02

3.24E-03

5.58E-02

AU

U-Nat

TOTAL:

4,47E-01

3.31E-01

kg of111-230

kgofTh.232

kg of U-Nat

4.17E-09

1.37E-02

1.70E-02

aBMj4U(M99E)



NROFORM 641A

(M998)

Ui NUCLIAR RIOULATORY COMM88K3N

WASTE MANIFEST

CONTAINER AND WASTE DESCRIPTION (CONTINUATION)

2. M/yyiFESr NUMBER

Q(>QCQC

PA(3E*f OFi^PAGBSl

DISPOSAL CONTAINER DESCRIPTION WASTE DESCRimiON FOR EACH WASTE TYPE IN CONTAINER wv^KSTe

SOCMTAiret

lOSflinODON

NJMBDtf

Oe«RATCR

lONUWBBnO

6

COHtMteR

ceecRtpnoN

(6m Nob 1}

7

vauc

{ffl9)

a

WKsrsANO

CONTAtrCR

VNGOHT

{»«)

AAJRFACS

RAOAnON

Leva

lOeURPACS

OONrAMNATION

MBqf1C]0ein2

PHT8ICN.DE6CRIPT1CN 14. CHEMCM. OESCRtpnON 16. RAOOtOQICALOeaCRlPnON OAGanCADON

11 V^<^STB

DESCRlPrOR

-ntAPPRCMMMC

1AASIEvaJUMES[6)

INOONTANCSR

(nO)

neoRfis^

sonancATioN

rABUZ^LHON

lllieDlA(6MHDl«0)

OEMGN. FQRMf

omTiNOAoeo

V^OHT

HCH3JL11M

AGCMT

ip>ai*

iNOVaiafMONUCIJCCBANOACTIVlTy (tfB4}AM3

OONTNfCR TOTAL. OR OONTARCR TOTAL ACnvtTY

ANOBAQCttDCUD&PeRCeft

A&CLi«8A6TAaifE

AiXLAesALNeTAae

eoAesB

OCLACeCAipm

BETA-

oml^ (OMNclia)

7 4 728.0 <0.001 <3.34a-7 <1.67e-5 22

Contaminated

Soil

0.21 100

Nono

Roqmied

Oxide/NA NA K-40

Th-230

'ni-232

8.31£'02

5.96B-03

1.03E-01

AU

U-Nit

TOTAL:

8.21E-01

l.OlE+00

kgofTb*230

kg of111-232

kgofU-Nat

7.68E.09

2.52E-02

3.13&02

8 4 0.21 591.0 <0.001 <3.34e-7 <1.67e-5 22

Contaminated

Soil

0.21 100

None

Requiied

Oxide/NA NA K-40

ni-230

Th.232

6.74E-02

4.84E-03

833E-02

AU

U-Nit

TOTAL:

6.67B.01

832E-01

kgofTh-230

kBorni-232

kg(tfU-Nat

6.23&09

2.05B-02

2.54E-02

fQUI34UU>tM>



NRCFORM641A

(S-1998)

Ut NUeUM MOUUTOAY COHMSatON

WASTE MANIFEST

OONTMNBR AND WA8TB DBSOMPTION (CONTINUATION)

Z MANIFEST NUMBER

PAGE ̂OF^^AGEIS)

D(8P08AL CONTAINER DESCRlFniON WASTE DESCRIPTION FOR EACH WASTE TYPE IN CONTAINER ia\MN8TE

loonoAiNS)

lOe^CAHON

Mjueet/

OeCHMTOR

lONUNBERte)

0

OONr/MNER

cescRipncN

(8m Nets 1)

7

VOLUMfi

(««)

a

VW^AND

OONTAINB)

WBSHT

m

aeiitFAca

RAOAnON

icvs.

—

jLffRMr

to ELRFACe

CCNTAMNAHON

MBqftOOeina

PHyaiCALOEOCRFnON 14 CHBiycM. oeacmpnoN la RAOOLXXHCALDSeCfttPnON OAmnCATlON

11 VMSSTE

oescRiprcR

12 APFRQMMAie

V^«1EV0UjIJE(6)

jNCONTAINBR

(MS)

laeoRBEMT

eouancAncN

eTAaUSADON

UBDlA(eMNetta)

O0UICN.PORMI

OCLAnN8AOSO

HOtfLADHft

Aoeir

ipsom

INOVlOUAlRAIONUaiOeSANOACnVtlY (MS^ANO

C0NTM1CR total OR OONTAlMSR TOTAL ACnviTY

AtORAaONUCUOEPeRCOir

AAOABeAGTAaiE

AtKUSSAUNSTAaa

0CLA68B

OCLAMCALPHA

aCTA-

OAMUA (8MNet»2)

9 •  4 • 0^1 613.0 <0.001 <3.340.7 <1.670.5 22

Contaminated

Soil

0.21 100

Nona

Required

Oxide/NA NA K-40

Th-230

Th.232

7.0QE-02

5.02E-03

8.64E-02

AU

U-Nit

TOTAL;

6.91E-01

8.53E-01

kg of 111-230

kg of 111-232

kgofU-Nat

6.46E-09

2.12E.02

2.63E.02

10 4 0.21 715.0 <0.001 <3.340-7 <1.670-5 22

Contaminated

Soil

0.21 100

Nona

Required

Oxide/NA NA K-40

Th.230

Th-232

8.16E-02

S.86E-03

l.OlE-01

AU

U-Nat

TOTAL:

8.06E-01

9.95E-01

kg of 111-230

kg of 111-232

kg of U-Nat

7.54E-09

2.4SE-02

3.07&02

r01lMMlA(5-IMB)



NRC FORM 641A UBttictiAJi reoulatory cgmmsrion

(3-1998)

WASTE MANIFEST

CONTAINiR AND WASTE DBSCRIPTtON (CONTINUATION)

2. MANIFEST NUMBER

mm

page/ ofJ^paqE(8)

DISPOSAL CONTAINER DESCRIPTION WASTE DESCRIPTION FOR BACH WASTE TYPE IN CONTAINER Id

3 OCNTAmSt

iceniPKxnoN

NJMBSV

OCMBUTOR

IONUM6t3t(e)

0

OCNTAINER

oescnpnoN

(8mNdI»1)

r

VOJUME

(ntf)

A

VM^8mAN0

OQNTiAtNBI

NAoaar

(ho)

Q wjwas.

RAOAAON

i£va

jUinWr

HiRiVAai

COMTAMNAAON

MB<^000tll2

PHYSICM. DeSCfUPHON 1< CHEMQAL DCecnPnCN ie BAaOLOaCALDSACWFnON CLASSnCAAON

11 VNMre

oeecnPTCR

12 APfWMWCtE

VMN6IEVaUiye(8)

INOOr/TAINER

m

lAecRBSIT

AQUOnCAAON

er/«tuzAncN

iyiBO(A(CMMM$

CHSMOLFOmi/

ei«^!cnwA60iT

WBOHT

14QCLAAN0

MBit

IF>ai*

iNaVlOUALRAlONL)CtiCCS;iM}ACAVIiy(^

QONTAttCR TOTAL OR OONTAINSt TOTAL ACAVIIY

AWOFiACiOFyO(D6PBTC0flr

ASCUSSAaiASLB

ALKXAfiSAUNSTAaJE

eoAosB

GOAGSCAUW

esTv

OAMMA (BmNe03)

15 4 021 760.0 <0.001 <3.34a-7 <1.67e-5 22

Oottt«miiuitod

Soil

0.21 100

Mono

Required

Oxide/NA •  NA K-40

Th.230

Th-232

8.67E.02

6.23B-03

1.07E-01

AU

U-N»t

TOTAL;

8.57E.01

l.Oflg+00

VgofTh-230

kgofTh-232

kgefU-Nst

8.01B.09

2.63B.02

3.26E.02

16 4 0.21 687.0 <0.001 <3.34e-7 <1.67o-3 22

ConUmiiuited

Soil

0.21 100

None

Required

Oxide/KA NA K-40

Th.230

ni.232

7.84E.02

5.63E.03

9.69B.02

AU

U-Nat

TOTAL;

7.73B-01

9.56B.01

kgoflh-230

kgofTh-232

kg of U-Nat

7J4B.09

238B.02

2.95B.02

natM94U(MM)



NRC FORM e

(M998)

Ui NUOLBAJI REOULATOIIY 00MVI88i0N

WASTE MANIFEST

OONTAINER AND WARTS DSSORIPTION (CONTINUATION)

2. MANIFSSTNUMI

n/'^ac,on
i m-

PAGE? OF^PAGE<a\

DI8P08ALC0NTA1NHR DESCRIPTION WASTE DESCRIPTION FOR EACH WASTE TYPE IN CONTAINER ie WMTE

SOQMIAINGR

ICCrniRCAlKM

Nuweev

CfiNSUTCR

IONUMa5((S)

e

aoKTAir®

OEBCRIPnON

(SMNDbl]

7

vojuMe

i«0)

s

V^MStSAfO

OOmAJNER

VtfOHT

(HO)

6 SURFACE

RAOADON

LEVa

JLitiMt

10 SURFACE

CONTAMHATtON

MBqriOOoniS

PHYSICAL DSSCRFIKDN H CHBMCAL DESCRIPTION 1& RAaOLOOICM. DESCRIPnON OASaHCA-nON

11 V\MTE

ceecmPTCR

12 APPRCMMATE

WKSTEV0UUI«(8)

INOQNT/VNS)

On3)

laeoRsair

scuancAnoN

6TA3UZAnON

USaAtSMNOttS)

CHmCACFCRW/

OCLAIINOAOafr

V\QOHr

HOfiADM

MQfr

lF>0^^

iNQVIOUALRAIONJCUOESAfOACnVIIY (UBq}ANO

OCNTAJtCR TOTAL OR CONfAINBl TOTAL ACTIVITf

AfO RADONUCUOe PGRCeNT

AG-cues A STAfilH

aikxaggaungtagle

DOAGeS

CCLAS8CAifm

BETA-

OAMMA (SMNcoa)

17 4 0.21 636.0 <0.001 <3.34e-7 <1.676-5 22

CostaimiiEted

Soil

0.21 100

None

Required

Oxide/NA NA K-40

Th-230

111.232

7.26E.02

5.21E.03

8.97E.02

AU

U-Nat

TOTAL:

7.17E.01

8.85E.01

kg of 111-230

kg of 111-232

kgofU-Nat

6.71E.09

2.20E.02

2.73E.02

18 4 0.21 342.0 0.001 <3.34e-7 <1.67e-3 22

Cofitaminated

Soil

0.21 100

None

Required

Oxide/NA NA K.40

TIi.230

Tli-232

6.19E.02

4A4E.03

7.64E4)2

AU

U-Nit

TOTAL:

6.11B.01

7,54E.0I

kg of 111-230

kgQfTh-232

kgofU-Nat

5.71E.09

1.88E-02

2.33E.02

C«UC54U(Mm)



NRC FORM 641A m mucliar rboulatohy eoMMesioN

(3-1998)

WASTE MANIFEST

CONTAINeR AND WASTE DESCRIPTION (OONTINUATION)

2. MANIFEST NUMBER

CC^OCOO
3

page/) OF^PAQE^Sl

DISPOaAL CCDNTAINER DESCRIPTION WASTE DESCRIPTIGN FOR EACH WASTE TYPE IN CONTAINER
10WISSTE

3 CXMTAtNeR

JComncATiCN

WUBEM

OBNeRAfOR

IDNUMBeR(6)

6

OONTAINBt

CEGCRtPnON

7

VCUJMS

(MB)

6

VkASTCANO

OCNTANBt

VSGOMT

(hB)

OGURfACS

RIOIAIION

LEVEL

« GURPACE

OOKIAMHAnON

MBqri00eni2

FtnraiCM. DE8CRlPrK3N 14 CHEMGM.0E6CnPnCN ie RAaojooiCi^oescRipnoN OAranCADCN

11 VMkSIE

oescnPTCR

12 APffUMIIATE

VMSSmVOUMEm

iNOOKTAIfd

m

ia 80R»/r

SOUOflCATlQN

QTAaU^TtON

MEXIA(eMNalf^

ogaolfoim/

/vGBiT

VAeOHT

Moon

IF>01*

INQVOM. BAtONUCUCEB AM> Acnvnv {Uae AMD

COMm& TOTAL OR OONTAilCSR TC1M.Aa)VI1Y

AMD RAOCMUOUOE PeRCOR-

AS-OAaeAsrAGLe

ALKLASSAUNSTAaa

DOAsae

ALPHA

867Ar

OAWWA (6MN(i»2)

19 4 0.21 594.0 <0.001 <3.34e-7 <1.676-5 22

ConUminated

Soil

0.21 100

None

Reqi^ed

Oxide/NA NA K-40

ni.230

Th-232

6.78E-02

4.87B-03

8.37E-02

AU

U-Ntt

TOTAL:

6.70&4H

8.26&01

k8ofTli-230

leg of 111-232

kgofU-Nat

6.26E-09

2.06E-02

2.55E^02

I  20 4 0.21 604.0 <0,001 <3.346-7 <1.676-5 22

Cofltmiiiiated

Soil

0.21 100

None

Required

Oxide/NA NA K-40

Th-230

Th-232

6.89E-02

4.95E.03

8.31E.02

AU

U-Net

TOTAL:

6.81E-01

8.40E.01

kgoniL-230

kg <^-232

kg of U-Nat

637E-09

2.09E-02

2.59E-02

1



NRCPORM644

(3-199^

ut nucliah ruulatoiiy coammion

WASTE MANIFEST

OONTAINER AND WASTE DESCRfPTtON (CONTINUATION)

2. MANIFEST NUMBEl.m-

PAGb// of 4^A0E<81

DISPOSAL CONTAINER DESCRIPTION WASTE DESCRIPTION FOR EACH WASTE TYPE IN CONTAINER ia vusTS

3 OQNT^MNS)

USeniPICADON

HUMfiCSR/

OBNeiATCR

lONUMBE9t(8}

6

OONTAmER

OEGCAPnON

(GMNatel)

7

VOUMB

(MS)

a

V^MIEANO

OONMNER

VSOQHT

(Kd

0 BjRPACe

fMSATiON

leva

.^wOmK*

10 ajRPAce

Ocy/rAMHAHCN

MBq^lOOootil

PHTSICAL DESCRFnON 14. CHEMCALOEeCRtPnON 1& RADiOtOQICAL DE6CRF11(»I OAGGRCATION

11

(DEGSHPTOn

12AmiOMUATE

YUSTEVOLLM^

(NCONTANGn

(m3)

1G GOftBENT

GOUnnCATICN

gt/ouzahcn

MSIA(«UN»3}

O1EUCM.P0RU/

CHaAONOAOOG'

VSeOHT

HOaAHNO

AOGNT

IP>OW

irOV10U«LfMONUQJC6BAAOACnVl1Y (UB^ AND

QONTAJNBR TOTAL OR CONTAiNSt TOTAL ACnvTTr

AfO RAOCNuOJOe F6RCCNT

A&CUAGGAGTAaa

AU^LAGGAUNGTAaa

frOAMO

(XXAGGCAmu

fiCTA-

GAMMA (SmNoKS)

21 4 0.21 619.0 <0.001 <3.34e-7 <1.67e-5 22

Contaminated

Soil

0.21 100

None

Required

Oxide/NA NA K-40

111-230

Th-232

7.06E-02

3.07E-03

8.73E.02

AU

U-Nat

TOTAL;

6.98E-01

8.61E-01

kg of 111-230

kg of 111-232

kgofU-Nat

6.33E.09

2.14E-02

2.66E-02

22 4 0.21 692.0 0.001 '^.34«-7 <l,67e-5 22

Contammated

Soil

0.21 100

None

Required

Oxide/NA NA K-40

Th-230

Th-232

7.90E.02

5.67E.03

9.76E.02

AU

U-Nat

TOTAL:

7.80E.01

9.63E-01

kgoflh-230

kgofHi-232

kgofU-Nat

7J0E.O9

2.40E.02

2.97E.02

1
naMS4U(9<i«««>



NRCFOIIM841A iNlNuet.fAltlllauLATOllYOQ^M8alON

(M998)

WASTE MANIFEST

CONTAINBR AND WADTE DBSORIFTtON (CONTINUATION)

2. MANIFEST NUMBER

QcqLoa,
3

PAGE/AoF^AGef8>

DISPOSAL CONTAINER DESCRIPTION WASTE DESCRIPTION FOR EACH WASTE TYPE IN CONTAINER 18 V^STE

lOOrflTAINS)

(OSNIVIGATICN

NUMBER/

OCNSU.TOR

(ONUUBGR(fi)

6

CCNTAIfCR

oescRipnoN

(Cm Note 1)

7

VOUMS

<«S)

a

^NNSOLMO

OCNrNNS)

\^soHr

(XQ)

aoDFAas

RAOAOON

Lfiva.

"ABjePhCE

OOriTAMNMION

MB(yiOOcrr2

PHysKMLoescivpnoN U €HaMCALDZ3Cm»nON ie flADIOLOG(CALOS8CftiP7K3N CLAJKSnCAnON

11 \Ai«m

DESCRIPTOR

12 AF)pR0>4iAATE

Vtfk8TEV0UUMG(8)

INOONTMffil

(m3)

13l«0R8&(T

SCUOmCADON

CTAMU2MICN

iieaA(SMNottE)

OOICR.FCRW/

chcarnoamnt

vNOCtir

liChBAIINO

AMKT

ip>om

itOvnOM, RNOMXUOeB AND ACnVlTY (MBO and

CXriTNNER TOTAL OR GOHTAitCR TOTAL ACnVTlY

ANOHAOOtCiCUPlI PmtiSIT

A&a/asAETAaf

ALKOASSAUNCTABlf

ffCLAfiSB

OOABBCAlPrtA

CBTA-

(6MNaM2)

23 4 0.21 618.0 <0.001 <3.34e'7 <1.67e.5 22

ConUmuiuued

Soil

0.21 100

Nmo

Required

Oxide/NA NA K-40

Th-230

111-232

7.05E-02

3.0fiE-03

8.71E-02

AU

-

U-N«t

TOTAL:

6.97B-01

kg of 111-230

kgQnii-232

kgofU-Kat

6.32B-09

2.14E-02

2.63E-02

24 4 0.21 658.0 <0.001 <3.34a-7 <1.67d-5 22

Soil

0.21 100

None

Reqniied

Oxide/NA NA K-40

Tli-230

ni-232

7.31E-02

3J9&03

9.28&02

AU

U-Nat

TOTAL:

7.42E-01

9.1SB-01

leg of111-230

]c8arni-232

kg of U-Nat

6.94E-09

2.28E-02

2.82B-02

I0U4MU'S«1MD



NRCFORMic^
(5-1998)

/

WASTE MANIFEST

CONTAINER AND WA8TB DESCRIPTION (CONTINUATION)

WMJOLBAII fUrOUUTOIIYCOMMSaiON 2. MANIFEST NUMBE.

n^oc.<i.Q

PAOE^OF^PAOB(8)

DISPOSAL CONTAINER DESCRIPTION WASTE DES(3RIPTION FOR EACH WASTE TYPE IN CONTAINER 16 W^STE

SCCHTAJNER

iconincAiioN

NUIffiERI

OCNCRATOR

iONUUeSt(6}

6

0QNTAJM9R

oeecnpncN

(SMNotil}

7

vauye

(mS)

6

V^MTEAMO

OCNWNSt

v\0(Mr

(HP)

a ajRPAce

RAOADON

lEva

—

jLmSMlhr

lOeURPACE

OONTAMNAtlON

MBtyiOOemZ

PHTSICAL DeSCRIPTIQN u cHsacAL oeacnpnGN ia RACXOLOQiCM. DESCRIPTION oAsenoATON

11 VN(K6TE

oeecwpTOR

12 APPROHMATE

VMTEVaJLMeC^

iNOONTAttCR

(m3)

laeoRSCNT

eojDncADON

et/ouzahqn

Ma3IA(6MNB»3)

OCUCALPORU/

O<LADN0A0CHr

VaOHT

KCHaAnfo

AOeNT

iNav>aM.JM0NUaJDe6AM>ACnVlTY (1464) AND

OONTAINER TOTAL OR OWTAMsER TOTAL ACnVlTY

AN2 fMOCNUCUCe PCnCCNT

AeoAeeASTAaE

AOOAS6AUNSTAELE

eCLAMB

GOASSCALPHA

BeTA*

t6MNe»2}

25 4 0.21 469.0 <0.001 <3.34©.7 <l.67d-5 22

Conlaminated

Soil

0.21 100

Nono

Roqnirod

Oxido/NA NA K-40

Th-230

Th-232

3.35E.02

3.84E-03

6.61E-02

AU

U-Nst

TOTAL:

5.29E.01

6.52E-01

kgorni-230

k8Qf'ni-232

kgofU-Nat

4.94E-09

1.62E.02

2.01E-02

26 4 0.21 687.0 <0.001 <3.34e-7 <1.67e-3 22

Contaminated

Soil

0.21 100

Nono

Roqwrod

Oxide/NA NA K-40

TIi-230

Th-232

7.66E-02

5.50E.03

9.46E-02

AU

U-Nat

TOTAL:

7.57^4)1

933E-01

kBomi^230

kgofTh.232

kg of U-Nat

7.07E.09

2.32E.02

2.88E-02

nnM»4U(M9M)



NRC FORM 641A

(5-1998)

Ut NUCLKAR RIOUUVTORV COfMSatON

WASTE MANIFEST

CONTAINER AND WA6TE DESCRIPTION (CONTINUATION)

2. MANIFEST NUMBER

PAQe//oF<^PAQB8)

DISPOSAL CONTAINER DESCRIPTION WASTE DESCRIPTION FOR EACH WASTE TYPE IN CONTAINER 10 WMBTE

3 OONT^tlMSI

ioaoinoMioN

HMB&/

oe^euTOft

tOMJM8eR(6)

0

CCWTAJNER

OGscnpnoN

(BMNobl)

r

VOUME

(mD

s

V\A5TEi*fO

CONTAINER

vseoHT

(HO)

9 ■UU'ACe

RAOADCN

uva

'  ̂u04if

jLwa<Ar

H) SURFACE

CONTAMNA-nCN

MB(yi00o(n2

pweiCAi. oeecRmoN ucHBMCALoeacaipnQN | i& itAnotooicsALoeacrapncN OASanCATICM

\i VIMTE

0E6CR1PTCR

12APPRaNMATB

V^M5TeV0UiyiE(6)

INOONTAINBR

(m3)

19 eORBB^

eOUORCATtON

STAaUZAKM

MaClA(8MN0(i9)

CHEMOLFOtM/

o«9>iiNaAaQir

WeOHT

KOfiATINS

AOB^

^>01*

MKimiOeS A^OACnV^Y (lyeq) AND

can/n^ total or ocntajwr total activity

AND RACKMJCajOS nnoeNT

A&CUG8A6TAa£

AiKUC8AUN6rABL£

aoAsea

&CLA68CAlAiA

BETA.

OAMMA (8MNeti3}

27 4 0.21 615.0 <0.001 <3.34e.7 <1.67«.5 22

CoDlaminAted

Soil

0.21 100

Nono

Roquired

Oxide/NA NA K-40

Tli-230

Hi-232

" 7.02E.02

5.04E-03

8.67B.02

AU

U-Nst
TOTAL:

6.94E-01
8.56B-01. ,

kg of 111-230
kg of 111-232
kgdrU-Nat

6.4SE.09

2.13E?(52
2.64S-02

28 4 0.21 627.0 <0.001 <3,34o-7 <1.67e-5 22

Contaminated

Soil

0.21 100

Nono

Roquirod

Oxido/NA NA K-40

Tli-230

Hi-232

7.1qE-02

3.14E-03

8.84E-02

AU

i l^Nit

TOTAL:

7.07E-01
8.72E-01

-

kg of 111-230
kg of 111-232
kgofU-Nat

6.61E.09

2.17S-02

2.69E-02

ran<94U(9'iMfl)



NRCFI

(5-199^
4- us NUCLIAR nSOULATOnV COMMMION

WASTE MANIFEST

CONTAINBR AND WA8TB DBSORtPTION (CONTINUATION)

2. MANIFEST NUI

, QC^Ql[a(\<w

PAQeZ5 of j^PAGBSt

DI8F*08AL CXDNTAINER DESCRIPTION WASTE DESCRIPTION FOR EACH WASTE TYPE IN CONTAINER 10 VMTE

ICeNItnCATlON

NUMSStf

Oe«RAT»t

tDfMcens)

e

OONTAINBR

DffiOQPnON

7

vojUMe

(f>«)

a

VSAOTBANO

OCrfTAjNER

v«0Hr

0«)

aaiVAce

RADAnCN

l£VeL

JLtKMif

loafiPAce

OOKTAMKMICN

MBqflOOcfrfl

PHvaicALoefiCRipnoN H cHafiCM. oeecrapnoN ie nAaouxHCALpeecntpncN oAsancMiON

11 VSiWE

DCGcnproR

12APPRQXIUTE

VM«TEV0UIME(6)

rNCOHTAMS)

(m3)

ISGORaeNT

eOUDnCATION

cTAauzAnoN

MEDA(eMNBt»9)

CHEMCM.FORM/

CHOAnNaAoaiT

VNSGHT

%cmAm«

AOOff

>NQVtCUMl.fM0NUCU066AN0AC11VltY (MB4)AND

aJNTAJhea totm. or OONTAJ NBR TCWM. ACnVlTY

AIO RAaONUOiDe KRCeKT

AfrOASSASrAfilE

MKt>68AUN8r>eLB

aOAOOB

OOASSC

ecTA.

(6MNdt«2}

29 4 0.21 397.0 0.001 <3.34e-7 <^1.676-5 22

Conlammatad

Soil

0.21 100

None

Required

Osdde/NA NA K.40

Th-230

Th.232

6.81E-02

4.89E-03

8.42H-02

AU "

U-Nat

TOTAL:

6.731-4)1

8.30E-01

kg of111-230

kg of111-232

kgofU-Not

6.29E.09

2.07B-02

2.5614)2

30 4 0.21 764.0 0.001 -<3.346-7 <1.676-3 22

Contaminatad

Son

0.21 100

None

Requiied

Oxide/NA NA K-40

Th-230

Th-232

8.721-02 .

6.2614)3

1.08H-01

AU

'
U^Nat

TOTAL:

8.62£-4)l

l.OjSE+00

'

kgoflli-230

kgoflli-232

kgofU-Nat

8.0514)9

2.65E-02

3.28102

1

'
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WASTE MANIFEST
CONTAINER AND WASTE DBSCRIPTION (CONTINUATION)

l2.WANfFg®TWUMBeR

r o^oo
3

PA<3G!/|^0F^PAQE(8)

WSPOBAL CplsrW^ Ta/aste DeecwpTiON for each cxmAiNfiR was® V

SOONTAINER

ue^ncAncN

MJW8BV

WNCWfiR ,

iOHL|490t(E)

6

ccmtm

i3f^cwpnoN
(IpENriEl)

7

VOLXm

(»«

V^MlEA^O

PQNTAinbr ;

>AeoHr

Of)

ft SURFACE

fUOAIIGN

im

JL«0Mif

to pUWACB

OONTAUmMlON

MSiyiaoffa

FWaiOM. OeOOfUFTION UChmtoM.peecBif^ OASaFtCAD^N

11 WASTE

cesosPTOi

12 APPR0NMAT6

WASTE VCUJME(8)

mcotowm

m

lOfcrat^

SGUOflCADON '

STAOUZATION

MeaA(0N)«si«

OtiMCALFORM/

a«LAnM9AGoa

HOCLAANS

Aomr

iF>am

i<)VI&jyi2,^^;AKXJ0eSAM>A^ (US^WO
oapitt^mALmofritA^rcT^

L ^

ASOASSASTAeifi

ALMLABfiAUNSTABLfi

»cuvns

OOAfifCALPHA

asiA'

OAMKM (8MNot»3)

■
J

t-' >
p.31 usp <0.001 <334®-7 39 ,

Can^oetibU
Tp^ '

0.21 fop ,

Reqntiad

NA
111*230

111-232

1.13E-03

1.93E<«3

1  - 1 'V

AU

1'  l:

'

j  ' ,
U-Nit

TOTMa
1.56E^f^
1.92&P1 1

'  //•

>1

■  . ','■ ;
-

kgctJhr230
kgoilh-TS^
kgofy^Nftt

r' ; 143^.::';
4.78E^

5.mf9 c

-. if"" -f- -V fy.

- J.
-

>  > -

a'

-

v;

JL f
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