Historical Site Assessment and Classification Summary
Survey Area Name: Furlon House ParkingLot - - .~~~ ' Designator: OOL~16

Survey Area Description

Survey area OOL-16 consists of the land area that is located at the Furlon House, a
structure currently used by YNPS as a visitor’s center and as the shipping and receiving
point of contact for materials shipped to the YNPS site. Survey area OOL-16 contains an
estlmated 1000 square meters of soil surface area.

Survey area OOL-16 is bounded entlrely by non- 1mpacted YAEC owned property.

Sub-surface systems that traverse or connect within OOL-16 mclude
e The Furlon House sanitary sewer system."

Items of note located within or adjacent to OOL-16 include:
e The Lord Brook that passes adjacent to OOL-16
e Monroe Hill Road that passes by the Furlon House.
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Historical Site Assessment and Classification Summary

Survey Area Name: Furlon House Parking Lot . Designator: OOL~16
Survey Area History \)
Survey area OOL-16 is not part of the RCA. There are no radioactive systems present in
OOL-16.Survey area OOL~16 was not used for storing rad10act1ve matenal or processing
or packaging radioactive waste. -

Surveys Area OOL-16 contains soil that was excavated during the construction activities
performed at the YNPS site. '

Survey area OOL-16 has the potential to be minimally impacted by low levels of
radioactivity as a result of site excavated soils deposited within survey area OOL-16.

Scoping/Characterization

Soil samples were collected and analyzed as part of the previouéfy performed FSS. (see
below)

Decommissioning

No decommissioning activities have been performed for survey area OOL-16.
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Historical Site Assessment and Classification Summary
Survey Area Name: Furlon House Parking Lot = .o ». Designator: OOL~16
Findings
Survey area OOL-16 is a land area that is located in the non-RCA portion of the site.

Survey area OOL-16 is minimally impacted by concentration low levels of radioactivity

-present in soil deposited in this area. Survey-area OOL-16 is likely to contam residual

rad10act1v1ty concentrations at a small fraction of DCGL.

The radionuclide mix likely to be present in OOL-16 includes all radionuclides identified
in the radioactive systems of the plant (Ref 1). The primary radionuclides of concern for
survey area OOL-16 are Co-60, Cs-137, Ag-108m, Sr-90, and tritium.

Current Status

It is unlikely that survey area OOL~16 will be further impacted by continued
decommissioning activities.

One survey media was assessed in OOL-16, Soil. The results and analyses (Tables 1-4 in
this section) of the samples plotted as "key numbers" on the map represent the
radiological status at the time of sampling (a period spanning several years) as sums of
fractions of the soil DCGL.

Only those samples with detectable results of the radionuclides of concern appear in
Table 1. For this reason the number listed as minimum does not include samples that did
not have detectable quantities of the radiological substances of concern. An assessment
of the maximum, minimum and mean sum of fractions (SOF) for OOL-16 is presented at
the end of Table 1 for each survey medium. The results are summarized below.

Soil: Mean SOF is none detectable.
Maximum SOF for a single soil sample is none detectable.
Minimum SOF for a single soil sample is none detectable.

Classification Statement

Based upon the historical use and radiological conditions associated with this survey area
OOL-16 is identified as a Class 3 Area.
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Historical Site Assessment and Classification Summary

Survey Area Name: Furlon House Parking Lot Designator: OOL-16

Drawings
Figure 7-1B

References

T. | “Radionuclides for Building Surfaces and Soil DCGL Determinations,” Y A-REPT,
00-001-03
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Table 2

Pagelof 1
Statistical Data Summary — OOL-16 -- Soil
Yankee Nuclear Power Station Rowe, MA
Parameter Units # Detects  # Sample Mean Std. Dev Minimum "Maximum Median
Results

Ac-228 pCi/g 2 2 0.429 0.143 0.328 0.530 0.429
Ag-108m pCilg 0 2 0.000 ’
Ag-110m pCilg 0 2 0.000
Am-241 pCi/g 0 2 0.000
Bi-214 pCi/g 2 2 0.316 0.022 0.300 0.332 0316
Ce-144 pCi/g 0 2 0.000 - :
Co-58 pCilg 0 2 0.000
Co-60 pCilg 0 2 0.000
Cs-134 pCi/g 0 2 0.000
Cs-137 pCi/g 0 2 0.000
Fe-59 pCilg 0 2 0.000 ,
K-40 pCilg 2 2 11.295 1.054 10.550 12.040 11.295
Mn-54 pCi/g 0 2 0.000 o
Nb-95 pCilg 0 2 0.000 - .
Pb-212 pCi/g 2 2 0.557 0.024 0.540 0.573 0.557
Pb-214 pCi/g 2 2 0416 . 0.010 0.409 0423 . 0.416
Ru-103 pCilg 0 2 0.000 : '
Ru-106 pCilg 0 2 0.000
Sb-124 pCilg 0 2 0.000
Sb-125 pCi/g 0 2 0.000
T1-208 pCi/g 1 1 0471 0.471 0471 0471
Zn-65 pCilg 0 2 0.000
Zr-95 pCilg 0 2 0.000




Parameter

Ac-228
Ag-108m
Ag-110m
Am-241
Bi-214
Ce-144
Co-58
Co-60
Cs-134
Cs-137
Fe-59
K-40
Mn-54
Nb-95
Pb-212
Pb-214
Ru-103
Ru-106
Sb-124
Sb-125
TI-208
Zn-65
Zr-95

# Detects

Table3

Summary of Detected Results Above Criteria

Units

pCi/g
pCi/g
pCi/g
pCi/g
pCi/g
pCi/g
pCi/g
pCi/g
pCi/g
pCi/g
pCi/g
pCi/g
pCi/g
pCi/g
pCi/g
pCi/g
pCi/g
pCi/g
pCi/g
pCi/g
pCi/g
pCi/g

OOL-16 --Soil
Yankee Nuclear Power Station Rowe, MA
DCGL_Sail
# Sample Criterion
Results Concentration
2
2 8.52
2
2 44.35
2
2
2
2 4.84
2 6.71
2 12.24
2
2
2 21.66
2
2
2
2
2 68.21
2
2 37.73
1
2
2
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pCi/g

# Detects Above

Criterion
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Maximum
Detected

0.53

0.33

12.04

0.57
0.42

0.47 <



U-not detected (value is not greater than 2 sigma); UM-nondetect (value is equal to MDA)

Soil Basic Data 12/15/2003

Table 4
Rad

OOL-16 -- Soil (pCi/g)
Yankee Nuclear Power Station Rowe, MA

TS538 (3264)

Station (Key) |TS536 (3263)

Sample ID TS536 TS538

Date Sampled 18/17/1998 8/17/1998
Ac-228 0.3276 0.5303
Ag-108m 0.01426 U -0.01939 U
Ag-110m -0.01169U 0.007566 U
Am-241 0uU o0uU

Bi-214 0.3004 0.3321
Ce-144 0.07706 U -0.1016 U
Co-58 -0.002609 U 0.01227U
Co-60 -0.0225U -0.02225U
Cs-134 -0.0699 U -0.04121U
Cs-137 0.01811 U 0.02047 U
Fe-59 -0.02327U -0.01154 U
K-40 10.55 12.04
Mn-54 -0.008954 U 0.007816 U
Nb-95 0.01457U 0.01376 U
Pb-212 0.5399 0.5732
Pb-214 0.4091 0.4228
Ru-103 0.009776 U -0.02172U
Ru-106 ouU -0.1912U
Sb-124 0.01043U ouU

Sb-125 0.002526 U -0.03259 U
T1-208 0.4711
Zn-65 0.02636 U -0.07595 U
Zr-95 0.007129 U 0.002716 U

Blank results indicate chemical not analyzed
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Historical Site Assessment and Classification'Summary
Survey Area Name: Asphalt Brick and Concrete Storage Area-  Designator: OOL-~17

Survey Area Description

Survey area OOL-17 consists of the land area that is located adjacent to Yankee Road -
known as the Asphalt, Brick and Concrete Storage area. . v

Survey area OOL-17 contams an estlmated 1000 square meters of sorl surface area.
Surwey area OOL-17 is bounded entlrely by norr 1mpacted YAEC owned property

Items of note located wrthm or adjacent to OOL—17 include:
- o Yankee Road that connects OOL-17 to the YNPS site.
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Historical Site Assessment and Classification Summary
Survey Area Name: Asphalt Brick and Concrete Storage Area Designator: OOL-17

Survey Area History

Survey area OOL-17 is not part of the RCA. There are no radioactive systems present in
OOL-17. Survey area OOL-17 was not used for processing or packaging radioactive
wastes or intentionally used for storing radioactive material.

Surveys Area OOL-17 contains soil that was excavated during construction activities
performed at the YNPS site.” Additionally it received material and equipment that had
previously been inside the YNPS site. Some of the material placed in this area originated
in the RCA yard area but had passed the criteria applied for free release prior to being

" placed in OOL-17. These materials included shield blocks and other material. Some
items were subsequently identified as radioactive material. This material was recovered
and placed back inside the YNPS RCA.

Survey area OOL-17 has the potential to be minimally impacted by low levels of
radioactivity as a result of site excavated soil deposition as well as low levels of activity
that may have been weathered from the minimally contaminated items.

In preparation for major building demolition most of the items were removed from the
ABC yard and disposed of as regular waste. Shield blocks present were relocated to form
a bounding wall for a new parking lot. The area was graded and clean stone fill deposited
upon the expanded surface.

Scoping/Characterization

None

Decommissioning

No decommissioning activities have been performed for survey area OOL-17.
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Historical Site Assessment and Classification Summary
Survey Area Name: Asphalt Brick and Concrete Storage'Area * . Designator: OOL~17
Findings
Survey area OOL-17 is a land area that i§ located in the non-RCA portion of the site.
Survey area OOL-17 is minimally impacted by concentration low levels of radioactivity

_present in soil deposited in this area. Survey area OOL-17 is likely to contain re51dua1
radioactivity concentrations at a small fraction of DCGL.

The radionuclide mix likely to be present in OOL- 17 includes all radionuclides identified
in the radioactive systems of the plant (Ref 1). The primary radionuclides of concern for
survey area OOL-17 are Co-60, Cs-137, Ag-108m, Sr-90, and tritium.

Current Status

It is unlikely that survey area OOL-~17 will be further impacted by continued
decommissioning activities. No sampling was conducted in this area.

Classification Statement

Based upon the historical use and radiological conditions associated with this survey area
- O0L-~17 is identified as a Class 3 Area.
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Survey Area Name: Asphalt Brick and Concrete Storage Area

Historical Site Assessment and Classification Summary

Drawings

Figure 7-1B

References

Designator: OOL~17

1.

“Radionuclides for Building Surfaces and Soil DCGL Determinations,” Y A-REPT-
00-001-03
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Historical Site Assessment and Classification Summary
Survey Area Name: East Lower RCA Yard s .. -Designator: NOL~01

Survey Area Description

Survey area NOL-01 consists of land area within the RCA and contains about 1364 -
square meters of surface area. The surface medla of NOL-Ol consrsts of asphalt

Survey area NOL—Ol is bounded by NOL-06 NSY—OI and SVC 02 on the north, OOL—12
on the east, NOL-02, SFP-01, SFP-02, NSY-09, NSY-02 and AUX-01 on the south and
NOL-06 on the west. The boundary. between NOL-01'and 00L—12 is the historical and -
relatively stable boundary of the RCA. S

Surface items of note located within and to be evaluated as part of NOL-01 include:
-'A portion of the onsite rallroad spur line runnmg from the east RCA access to+
under the VC- .
e East storm dram catch basms #s 3 4 and 5

Other items Iocated within NOL-OI that w111 be evaluated separately from surveyarea
NOL-01 include:
e The Chem.-waste Transfer Pump Prt quuld waste collectlon tanks and
transfer pumps located in an under ground vault (NSY-11)
e The Spent Fuel Pool security wall located along the north and west walls of
the SFP. (SFP-01) ' ‘
e The reactor pressure vessel cask set-down pad located under the VC
equlpment hatch. (BRT—OI)
The ‘Fuel Transfer Enclosure and the VCC transporter pad (N SY—OI)
Fuel Transfer Chute personnel access hatch. (SFP-01) "~
'The Fuel Chute Pump-back System pump base. (SFP-01)
" The VC elevator and stairway access. (NSY-09) '
VC support bases (BRT-01) .
Reactor Support Structure (RSS) support bases (BRT—OI)

Sub-surface systems that traverse or connect wrthm NOL-Ol 1nc1ude
The east storm drain system . .
The Auxiliary Service Water System (ASWS) water and electncal
The fuel oil supply to the auxiliary boilers .. . . :
Fire Protection System Water Lines . o
' "Constructron power supply and dlstrrbutlon N
 Electrical grounding cables.,
Radioactive drain lines and transfer lmes
Chem.-waste transfer vault vent.

Page 1.0f 8"



Historical Site Assessment and Classification Summary
Survey Area Name: East Lower RCA Yard .+ Designator: NOL~01

Survey Area History

Survey area NOL-01 was posted and controlled as a RCA, from the beginning of plant
operations. (Ref 1) The bounds of NOL-01 were established based on a common history
of the travel of personnel and material within the lower (elevation 1022’) east end of the
RCA. NOL-01 is adjacent to the RP control point, contaminated machine shop, the PAB
and spent fuel pool. ‘Access to the upper RCA and waste disposal building is gained by
crossing NOL-01. The area potentially impacted by migration of contamination resulting
from typical personnel and material travel into and out of the RCA is captured within the
bounds of survey area NOL—Ol footprint.

The railroad service to the plant was terminated in the early 1970s. The railroad tracks
within the YNPS site and two flat bed cars remained in service to support plant
operations. The railroad cars were used as temporary radioactive material storage
locations. The reactor head assembly was placed on one of the railroad cars for temporary

storage during refueling activities. Other components that attached to the reactor head
were also placed on the railroad car and the railroad car was than rolled down the track to
clear the area under the equipment hatch.

Contamination of survey area NOL-01 resulted from transport of contaminated material
and equipment and personnel traffic. Typical transport of contaminated material and
equipment occurred from the PAB and SFP to the decon room and/or contaminated
machine shop. Personnel who unknowingly became contammated while working
anywhere in the RCA would travel to the control point prior to identifying that
contamination had occurred.

Significant operational events and activities that led to or descnbe contamination of
survey area NOL-01 include: ‘

e AOR 63-12, Shield Tank Cavity Shield Water Spill. (Ref 2)

AOR 63-17, De-watering Pump Packing Leakage. (Ref 3)

AOR 64-13, Leakage from the Ion Exchange Pit. (Ref 4)

AOR 66-07, Spent Fuel Pit Water Spill (Ref 5)

AOR 66-09, Hose Failure (Fuel Chute Pump-back System draining in
progress) (Ref6)

PIR 75-07, Yard Area Contammatxon (Ref 7)

PIR 81-09, Contamination of Yard dunng Reactor Head Removal. (Ref 8)
PIR 94-03, Leakage from Frozen Fuel Chute De-watermg Lme (Ref 9)
PIR 94-09, Leakage from Frozen NST Telltale Lines (Ref 10)

Translocation Pathways
Modes and vectors of contamination transmigration from other survey areas include:

e Contaminated material transport within the NOL-01 typically involved
moving contaminated equipment and tools from a contaminated work areas in
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Historical Site Assessment and Classification Summary

Survey Area Name: East Lower RCA Yard' ‘ . Designator: NOL~01

. the RCA ‘back to the hot side machine shop or the decon room. It also

involved collection and transfer of radioactive waste material to the waste "
disposal building. In instances where contaminated radioactive material was
not properly packaged for transport, spread of contamination dunng transport
was likely to occur. .

Temporary contaminated radloactlve matenal storage locatlons were set-up in
the RCA. In instances where this material was improperly packaged,

- deposition of contamination within the storage location was likely to occur.

Personnel involved in the above-described activities were also likely to cause
spread of contamination. X

Transfer of large equipment and waste into and out of the vC through the
equipment hatch. . .

Routine trash collection and transfer from the vVC. .

The movement of fuel casks and high-level waste out of the RCA by rail and
by truck in accordance with estabhshed Radiation Protection program
guidance. :

Once contamination had been deposrted on the surface of the RCA personnel
foot traffic was likely to further spread the contamination. This resulted in
low-levels of radioactivity distributed generally wrthm the RCA :

Snow removal was necessary within the RCA in order to facilitate access to
all areas. Snow removal likely moved contamination present on the surface of
the RCA to the locations where snow was deposited. When these locations
would not accept additional snow, the snow was loaded on to trucks and .
driven to remote storage locations. As the snow melted, the snow storage |
locations are likely to have a higher concentration of the radroactrvrty present
due to deposition of additional radioactivity. Deposrted snow locations within
NOL-01 typically were outside the perimeter of the VC support up against the
PAB and turbine burldmg Snow in the area along the railroad tracks and - '

| ; service building was pushed up on to the slope to the south, NOL-02 or out of

‘\—/

the RCA to the east into survey area OOL-12, \

Surface water run-off resulting from rain and snowmelt is 11ke1y to have
transported surface contamination into storm drains and/or into in low areas
where it would collect. Surface water run-off collection locations in NOL-01 .-
include 4 storm drain catch basins, one of which is closed due to its proximity .
to the fuel oil transfer house and the low area in front of the new fuel vault.
Otherwise the surface water run-off pattern was east along the railroad tracks,
and into survey area OOL-12.

" Preparations and decontamination of spent fuel and high-level waste shipping -.

containers were performed in the areas adjacent to the SFP and the current

FTE. These evolutions were likely contributors of radioactive contamination ;.

to the surface of the RCA during the early years of plant operations. During -
the years when spent fuel was shipped (through 1972) there was no history of’ |
fuel failure or loss of integrity.
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Historical Site Assessment and Classification Summary
Survey Area Name: East Lower RCA Yard - Designator: NOL-01

Modifications performed at the YNPS site during years of operation that changed the
configuration of NOL-~01 include:
e Paving of previously unpaved areas within the bounds of survey area NOL-01.
¢ Closing of east storm drain, catch basin #3.
o Installation of the permanent RCA perimeter fence
e Seismic Upgrade of the RSS anchors -

Modifications performed at the YNPS site in support of decommlsswnmg that changed
the configuration of NOL-01 include:
¢ Construction the SFP security wall and relocatlon of ECB #5 storm drain
catch basin. (Ref 11)
Construction of the SFP island power supply and dlstnbunon (Ref 12)
Installation of the decommissioning construction power supply and
distribution network. (Ref 13)
Closure/Isolation of the Fuel Transfer Chute. (Ref 14)
e Construction of the Reactor Pressure Vessel Cask landmg pad under the VC
equipment hatch. (Ref 15)
Installation of the ASWS water piping and electncal supply. (Ref 16)
Construction of the FTE. (Ref 17)

Scoping/Characterization Surveys

Scoping surveys were performed and the data collected used to develop the YNPS
Decommissioning Plan. (Ref 17) Continuing characterization soil samples are also
included in the NOL-01 soil sampl'e data,

Additional scoping survey data was collected in support of the construction activities
performed in NOL-01"in support of decommissioning. The progress of these efforts are
documented via RP Memo 96-76 Protocol for Sampling of Soil and Asphalt from
Excavations (Re f 18) and DP-8120 Collection of Site Characterization and FSS Samples
(Ref 19). During these modifications some soils excavated contained radionuclide
concentrations in excess of the current DCGL’s for soil and are identified as remediated.
Soil excavatiors with radionuclide concentrations less than the current DCGL’s for soil
are identified as mitigation.

Remediations

A soil remediation activity was conducted in NOL-01 during the construction of the
security shield wall around the Spent Fuel Pit in 1992 (Ref 20). A summary of the results
of “as found” soil sample data, results of samples taken during the progress of the
remediation and results of “as left”” soil sample data are included on the remediated areas
sheet and accompanying diagrams attached to this section.
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Historical Site Assessment and Classification Summary

Survey Area Name: East Lower RCA Yard' -~ @~ * Designator: NOL~01

Decommissioning
No decommissioning activities have been pérformed for sui'véy area NOL-01. Survey '

area NOL-01 has been impacted by decommissioning activities performed on systems
and structures within and adjacent toit. - .= . ¢
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Historical Site Assessment and Classification Summary
Survey Area Name: East Lower RCA Yard Designator: NOL-01
Findings | ]

Surwey area NOL-01 is a land area that is located within the current configuration of
YNPS RCA. S '

Survey area NOL-01 is impacted and contains locations of leaks and spills of radioactive
materials and is known to have contained radioactivity at levels greater the DCGL.

The radionuclide mix likely to be present in NOL-01 includes all radionuclides identified
in the radioactive systems of the plant (Ref 21). The primary radionuclides of concern for
survey area NOL-01 are Co-60, Cs-137, Ag-108m, Sr-90, Ni-63 and tritium.

Current Status

NOL-01 remains as part of the RCA and continues to be impacted by personnel traffic,
radioactive material transportation, radioactive waste processing and by
decommissioning activities.

A soil sample location map (Figure 17) has been prepared to show the distribution of

sampling locations in NOL-01. Only samples representative of soils still present are

included on the map (samples of soils representative of soils removed during remediation

activities are not presented). Three survey media were assessed in NOL-01, Asphalt, Sod ‘
and Soil. The results and analyses (Tables 1-4 in this section) of the samples plotted as ~
"key numbers" on the map represent the radiological status at the time of sampling (a

period spanning several years) as sums of fractions of the soil DCGL. There are separate

sets of Tables 1-4 for each survey media. All are evaluated as fractions of the soil

DCGL.

Only those samples with detectable results of the radionuclides of concern appear in
Table 1. For this reason the number listed as minimum does not include samples that did
not have detectable quantities of the radiological substances of concern. An assessment
of the maximum, minimum and mean sum of fractions (SOF) for NOL-01 is presented at
the end of Table 1 for each survey medium. The results are summarized below.

Asphalt: Mean SOF is 0.208.
Maximum SOF for a single asphalt sample is 0.882 (key# 544) outside the FTE doorway
Minimum SOF for a single asphalt sample is 0.017 (key# 429) under the VC

Sod: Mean SOF is 0.407.
Maximum SOF for a single sod sample is 0.608 (key# 610) near storm drain by IX Pit
Minimum SOF for a single sod sample is 0.240 (key# 614) at top of slope near IX Pit

Soil; Mean SOF is 0.153.

Maximum SOF for a single soil sample is 0.513 (key# 610) near storm drain by IX Pit A
Minimum SOF for a single soil sample is 0.004 (key# 474) under the VC : ~
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Historical Site Assessment and Classification Summary

Survey Area Name: East Lower RCA Yard'. . ":* .- = - Designator: NOL~01

Classification Statement

Based upon the historical use and radiological conditions assocmted w1th this survey area
NOL-01 is identified as a Class 1 Area. :
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Historical Site Assessment and Classification Summary

Survey Area Name: East Lower RCA Yard Designator: NOL-01

Drawings

E-1 ASWS Underground Plan
9699 FB-2 A

9699 FB-2 C

9699 FB-2 E

9699-FC-50 C

9699-FC-50 D

9699-FP-12 1
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NOL-01

Remediated Areas

- Location

Sample# | ~ Date

SOF

GLV.

Disposition

Nuclide

Conc.. .

(pCilgm) :

Fraction of
_DCGL_

DCGL SOF

SFP / NFV east side trench 0" -

AT 012811992

\ -

Co;éo.

2.160E+00

—..0.446

Cs-134

.| 2.327E-01.

... 0.035

0932

SFP / NFV east side trench i8"

AZ | 0/20/1992] ND

Cs-137....

5.523E+00

.. 0.451.

SFP / NFV east side trench 36"

_|A-3. .. 9/28/1992

0.006

Cs-137_

6.880E-02.

—..0.006

SFP / NFV east side trench 48" _

A4 . | 9/2911992

ND

. AL .

w

B

SFP/NFV eastside rench 0"

L

9281992 |

“[CoB0

3.860E+00

0800 |

Cs-134 ..

- 2.862E-01.

...0.043..

- |Cs-137.

4.691E+00 |..

0.383.

Mn-54 .

7.010E-02

. 0.003 ..

1.229

SFP/NFV east side trench 18"

912911992

Cs-137 ..

.9.150E-02.

0.007 _ .

0.007

SFP / NFV east side trench 36"

9/28/1992|.

Cs-137 .

-1.419E-01

... 0,012 .

.. 0.012 ..

SEP/NFV cast side trench 48" B4 | 9/2911992] . AL [Co60 | 5.970E.02| 0.012 0.012.

SEP/NFV east side trench 0° 161 .. | 9/2911992] - ~[Co-60 | 2.610E+00| 0539 .. | .
- ~ 1 1. . |. . [Cs134 | 2.335E-01] 0035 | g g7g—
. - T 1 - | _[Cs137 [ 368aEs00| o301 | . 0878

Mn-54 .

6.700E-02 |].

0.003 .

SEP/NFV castside rench 18"

T 0/29/1992

Co-60 .

.5.449E-01

. 0.113.

.|Cs-137 .

4.487E+00

0.367 . |.. -

0.479

SEP / NFV east side trench 36"

01291992

Cs-137 .

3.100E-02

. 0.003

0.003 ...

SFP/ NFV east side trench 48" . .. ..

..10/1/1992| .

ND . |.

AL . .

i B

SFP/ NFV cast side trench 0" ____

| omoneez| |

Co60__

3.658E+00

0.756. -

|Cs-134. _

2.691E-01

. 0.040..- |-

Cs-137 . .

5.441E+00

-.0.445

1.245

L o ~ S e . . [Mn54._| 805002 | --0004|. .. .
SEP/NEV east side trench 18" . 02 012011992 CoB0 [ 3.722601 | 0077 1oz
A ' - ) .. [Gs37- [1.2076%00| —0.406 . 183

SEP/NFV castside rench 36 . ..

“ooMg9es]

Cs-137

1.459E-01

. 0.012.

0.012

SFP / NFV east side trench 48"

.9/30/11992] .. . ..

Co-60 -

9.721E-01

0.201 ..|

‘0.227

Cs-137 .

3.186E-01

0.026

Page 10of3




NOL-01

~Remediated Areas

Location - Sample# | Date gé‘é Disposition | Nuclide |~ (;g/r;;cr;\j Fr a;é'é‘l‘_“ DCGL SOF
SFP / NFV east side trench 0" E-1 9/30/1992] . . Co-60 1.807E-01 . 0.037 0.069
' ‘ Cs-137 3.934E-01 | - 0.032 )
SFP / NFV east side trench 18" E-2 10/1/1992 Co-60 .2.608E-01 0.054 0.153
) . : Cs-137 1.213E+00 | .. 0.099... UL
SFP / NFV east side trench 36" E-3 10/1/1992 Co-60 8.830E-02 |. 0.018 0.025
. Cs-137 7.730E-02 | .. 0.006. .. )
SFP / NFV east side trench 48" E-4 10/2/1992 Co-60. .3.623E-01 0.075.. .
: ' o s ' ' P . {Cs-134 1.917E+00 0.286 . 13.433
: . B . |Cs-137 ] 1.600E+02|.. 13.072 _| ..
SFP I NFV east Slde trench 48" E-4 (2) 10/5/1 992 -.ND AL -
SFP / NFV east Slde trench 0" F-1 9/30/1 992 Co-60. 1 356E+00 .. 0. 280
Cs-134.. | 1.734E-01 0.026 ... 1.009
Cs-137. | 8.605E+00 0.703
SFP / NFV east side trench 18" F-2 10/2/1992] ND ‘
SFP / NFV east side trench 36" F-3 - 10/2/1992] ND L I
SFP / NFV east side trench 48" F4 10/2/1992 AL Co-60 1.206E-01 | . 0.025 0.149
B Cs-1 37. ‘1 524E+00 0 125, ’
SFP / NFV west side trench 0" G-1 10/1 9/1992 . Co-60 ; 5 629E—01 . 0 116,,
: . - - Cs-134 .. | 1.312E-01 |.. . 0.020. 1.443
Cs-137 ..|.1.600E+01 | ... 1.307 .
SFP / NFV west side trench 18" G-2 10/21/1992 Co-60:..| 4.800E-02 |.. . 0.010. 0.166
Cs-137 | 1.912E+00{ . 0.156.. )
SFP / NFV west side trench 60" G-3 10/26/1992 ND AL : e to
SFP / NFV west side trench 0" H-1 10/26/1992 . 1Co-60 | 5.820E-02 0 012
o T : : : Cs-134 .| 5.160E-02 0.008 0.630
R Cs-137 | 7.464E+00 0.610
SFP / NFV west side trench 18" H-2 10/26/1992 Co-60 3.178E-01 |  0.066 0.318
Cs-137. | 3.089E+00 0.252 )
SFP / NFV west side trench 60" H-3 10/26/1992] .. . AL Co-60 1.859E-01 0.038 0.228
- S |Cs-137 2.320E+00 0.190 ’ :
Page 2 of 3
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NOL-01
Remediated Areas
-~ Location Sample # Date gé\é Disposition| Nuclide (p%?;‘gcrh) ) frg%lg?-(?f DCGL SOF
SFP / NFV west side trench 0" -1 10/27/1992 Co-60 4.454E-01 0.092 )
- Cs-134 | 7.360E-02 0.011 0.813
o R ’ ' Cs-137 | 8.690E+00 0.710 ‘
SFP/ NFV west side trench 18" 1-2 10/27/1892] . ND - :
SFP/ NFV west side trench 60" I-3 10/27/1992} - AL Co-60 5.590E-02 0.012 .0.029
, R . ‘ Cs-137 | 2.168E-01 0.018 )
. JUNK -unknown DCGL (pCi/gm) -

AB - as area backfill Nuclide | 25 mrem/yr | 10 mrem/yr

ABC - ABC storage area Ag-108m | 8.521E+00 | 3.408E+00

AL -asleft Co-60 4.838E+00 | 1.935E+00

ALAR - as left after remediation Cs-134 | 6.706E+00 | 2.682E+00

FR - further remediation Cs-137 | 1.224E+01 | 4.896E+00

RD -rad disposal Mn-54 2.166E+01 | 8.664E+00] " -

TS -temporary storage tk

’ Page 3 of 3
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Station Key
616
546
544
542
538
502
500
498
492
490
484
482
476
474
429

Station
IR-171
IR-123
IR-122
IR-121
IR-119
IR-96
IR-95
IR-94
IR91
IR-90
IR-87
IR-86
IR-83
IR-82
IR-34

Table 1
Sum of Fractions -
NOL-01 -- Asphalt
Yankee Nuclear Power Station Rowe, MA

Sample ID
IRAS-171
IRAS-123
IRAS-122
IRAS-121
IRAS-119
IRAS-96
IRAS-95
IRAS-94
IRAS-91
IRAS-90
IRAS-87
IRAS-86
IRAS-83
IRAS-82
IRAS-34

Pagelof 1

Sum Of Fractions .

Min

- Max

Mean

0.133
0.143
0.882
0.061
0.266
0.173
0.196
0.307
0.102
0.017
0.256
0.489
0.038
0.047
0.017

0.017
0.882
0.208



C

Table 2 Pagelof 1
Statistical Data Summary — NOL-01 — Asphalt
Yankee Nuclear Power Station Rowe, MA
Parameter Units # Detects # Sample Mean Std. Dev Minimum Maximum Median
Results

Ag-108m pCi/g 1 14 0.094 0.094 0.094 0.094
Co-58 pCi/g 0 16 0.000
Co-60 pCi/g 14 16 0.926 1.090 0.064 4,207 0.610
Cs-134 pCi/g 1 16 0.071 0.071 0.071 0.071
Cs-137 pCi/g 15 16 0.348 0.286 0.051 1.072

0.216




Parameter

Ag-108m
Co-58
Co-60
Cs-134
Cs-137

# Detects

1
0
14
1
15

Table3 .
Summary of Detected Results Above Criteria

NOL-01 -- Asphalt

DCGL_Asphalt

# Sample

Results

14
16
16
16
16

Criterion

Concentration
8.52

484
6.71
12.24

Yankee Nuclear Power Station Rowe, MA

Units

pCi/g
pCilg
pCi/g
pCi/g
pCi/g

Page lof 1

# Detects Above Maximum
Criterion Detected

0.09

4.21
0.07
1.07

(=20 o W=



Table 4 Page 1 of 3
Rad
NOL-01 -- Asphalt (pCi/g) ‘
Yankee Nuclear Power Station Rowe, MA
. |Station (Key) - |IR-119(538) |IR-121 (542), |[IR-122 (544) |IR-123 (546) -(IR-171 (616) |IR-33 (427)
. |Sample ID IRAS-119 |IRAS-121 .. |IRAS-122° - [IRAS-123 - |IRAS-171. . |[IRAS-33 - -
_|Date Sampled |8/3/1994 18/4/1994 8/5/1994 . - |8/5/1994 . -|9/20/1994 : ~ |5/21/1993 :

Ag-108m , .|0.059 UM " -10.059 UM 0.102UM .. [0.046UM - |0.055 UM : '
Co-58 ¢ '10.076 UM 0.074UM . . "|0.151UM " 7 0.06 UM ' |0.053 UM 0.0616 UM
Co-60 1.093 0261 L 14.207 _ 0.606] . : 0.414]0,0832 UM
Cs-134° 10.061UM - |0.065UM - .°|0.123UM ! [0.06 UM 0.079 UM 0.0616 UM
Cs-137 0.487 ~0.0858 i 0.154 - 0.216 * 0.582]0.0783 UM
SOF 0.266 . 0.061 0,882 0.143 0.133] ¢

U-not detected (value'is not greater than 2 sigma); UM
Asphalt Basic Data 12/15/2003

Blank results indicate chemical not analyzed

-nondetect (value is equal to MDA)



Table 4 Page 2 of 3
Rad
NOL-01 — Asphalt (pCi/g)
Yankee Nuclear Power Station Rowe, MA

Station (Key) |IR-34 (429) |IR-82 (474). |IR-83 (476) |IR-86 (482) - [IR-87 (484) -[IR-90 (490) {IR-91 (492)
Sample ID IRAS-34 IRAS-82° |IRAS-83 IRAS-86 °~ |IRAS-87 IRAS-90 IRAS-91 -
Date Sampled [5/21/1993  |8/3/1994  |6/21/1994 |6/20/1994  |6/16/1994  |6/21/1994  [6/20/1994
Ag-108m . 10.048UM" [0.039UM |0.078UM |0.049UM [0.044 UM |0.066 UM
Co-58 0.0674 UM [0.054UM ]0.041UM [0.098UM [0.071UM .]0.055UM |0.083 UM
Co-60 0.0661 UM 0.166 0.129 " 2.126 1.124 0.0644 041
Cs-134 0.066UM |0.059UM [0.043UM |0.091 UM [0.06 UM 0.051 UM  0.063 UM
Cs-137 0.209 .0.16 0.143 0.608 " 0.29 0.0509 0.212
SOF 0.017 - 0.047 0.038 0.489 0.256 0.017 0.102

U-not detected (value is not greater than 2 sigma); UM-nondetect (value is equal to MDA)

Asphalt Basic Data 12/15/2003

Blank results indicate chemical not analyzed



U-not detected (value is not greater than 2 sigma); UM-nondetect (value is equal to MDA)

Asphalt Basic Data 12/15/2003

Table 4
Rad
_ NOL-01 ~ Asphalt (pCi/g)
Yankee Nuclear Power Station Rowe, MA

Station (Key) |IR-94 (498) :|IR-95 (500) |[IR-96 (502)
Sample ID IRAS-94 . |IRAS-95 IRAS-96 . ..
Date Sampled |6/22/1994 16/22/1994  |6/22/1994
Ag-108m 0.094 UM 0.0935[0.054 UM

Co-58 0.119 UM - |0.086 UM  |0.071 UM -
Co-60 1.009] = 0.613 0.747
Cs-134 0.0708]0.059 UM  {0.051UM
Cs-137 1.072| -© 0714 0.231
SOF 0.307 0.196 0.173

Blank results indicate chemical not analyzed

Page 3 of 3



Station Key
614
612
610
603
597

Station
IR-168
IR-167
IR-166
IR-165
IR-156

Table 1
Sum of Fractions
) NOL-01 --Sod
Yankee Nuclear Power Station Rowe, MA

Sample ID
IRTZ-168
IRTZ-167
IRTZ-166
IRTZ-165
IRTZ-156

Pagelof 1

Sum Of Fractions

Min
Max
Mean

0.240
0.327
0.608
0.536
0.325

0.240
0.608
0.407



e

Table 2 Pagelof 1

Statistical Data Summary — NOL-01 - Sod

Yankee Nuclear Power Station Rowe, MA
Parameter Units # Detects # Sample Mean Std. Dev Minimum Maximum Median

Results

Ag-108m pCi/g 1 5 0.584 0.584 0.584 0.584
Co-58 pCi/g 0 5 0.000 :
Co-60 pCi/g 5 5 1.461 0.517 0.770 2.128 1.574
Cs-134 pCi/g 0 5 0.000
Cs-137 pCi/g 4 5 1.403 0.492 0.984 2.058 1.286




Parameter

Ag-108m
Co-58
Co-60
Cs-134
Cs-137

Summary of Detected Results Above Criteria

# Detects

Table 3

Units

pCi/g
pCi/g
pCi/g
pCi/g

NOL-01 --Sod
Yankee Nuclear Power Station Rowe, MA
DCGL_Sod
# Sample Criterion
Results  Concentration
5 8.52
5
5 4.84
5 6.71
5 12.24

o Wn o —

pCi/g

Pagelof 1
# Detects Above Maximum
Criterion Detected
0 0.58
0
0 2.13
0
0 2.06
:‘\.../‘



Table 4

“Rad
 NOL-0i -Sod (pCilg)
Yankee Nuclear Power ngfion Rowe, MA

Station (Key) |IR-156 (597) |IR-165 (608) |IR-166 (610) |IR-167 (612) |IR-168 (614)
SampleID . |[IRTZ-156  [IRTZ-165., [IRTZ-166 |IRTZ-167,. |IRTZ-168
Date Sampled |9/14/1994 (92011994  9/20/1994  [9/20/11994  |9/20/1994
Ag-108m 0.108 UM 0.584[0.115UM  |0.088UM _ [0.079 UM
Co-58 .- -[0.131UM  [0.096UM  [0.147UM  [0.106 UM . [0.081 UM
Co-60 1.574 1.669] 2.128 . 1162 0.77
Cs-134 0.095UM  [0.088UM ~ [0.144UM  [0.082UM  [0.085UM '
Cs-137 1.399 U 1.503}: . 2.058 /1,068 0.984
SOF 0.325 0.536 0.608 0.327 0.24

U-not detected (value is not greater than 2 sigma); UM-nondetect (value is equal to MDA)
Blank results indicate chemical not analyzed

Sod Basic Data 12/15/2003

Page 1 of 1



Station Key
610
482
484
492
498
500
502
538
542
544
546
597
474
608
3299
612
614
616
616
616
616
616
3296
3296
3297
3299
599

Station-
‘IR-166

IR-86
IR-87
IR-91
IR-94
IR-95
IR-96
IR-119
IR-121
IR-122
IR-123
IR-156
IR-82
IR-165
TS98.44
IR-167
IR-168
IR-171
IR-171
IR-171
IR-171
IR-171
TS98.40
TS98.40
TS98.41
TS98.44
IR-157

Table 1

Sum of Fractions
NOL-01 -- Soil
Yankee Nuclear Power Station Rowe, MA

Sample ID
IRTS-166
IRTS-86
IRTS-87
IRTS-91
IRTS-94
IRTS-95
IRTS-96
IRTS-119
IRTS-121
IRTS-122
IRTS-123
IRTS-156
IRTS-82
IRTS-165
TS98.44C
IRTS-167
IRTS-168
IRTS-171A
IRTS-171B
IRTS-171C
IRTS-171D
IRTS-171G
TS98.40A1
TS98.40C2
TS98.41A
TS98.44A
IRTS-157

0.513
0.151
0.101
0.035
0.110
0.087
0.367
0.080
0.037
0.206
0.094
0.320
0.004
0.394
0.012
0.456
0.294
0.202
0.014
0.007
0.036
0.182
0.005
0.013
0.017
0.004
0.378

Pagelof 2

Sum Of Fractions



Page2of 2

- Table1
Sum of Fractions
NOL-01 --Soil
Yankee Nuclear Power Station Rowe, MA
Station Key Station Sample ID Sum Of Fractions
Min 0.004
Max 0.513 .

Mean 0.153



Table 2 Pagelof 1
Statistical Data Summary — NOL-01 - Soil
Yankee Nuclear Power Station Rowe, MA
Parameter Units # Detects # Sample Mean Std. Dev Minimum Maximum Median
Results
Ac-228 pCi/g 28 28 0.884 0.115 0.672 1.101 0.872
Ag-108m pCi/g 1 54 0.095 0.095 0.095 0.095
Ag-110m pCi/g 0 28 0.000
Am-241 pCi/g 0 28 0.000
Ba-133 pCi/g 1 1 0.099 0.099 0.099 0.099
Bi-212 pCi/g 24 26 3.852 14.320 0.508 71.070 0.878
Bi-214 pCi/g 28 28 0.489 0.055 0.340 0.638 0.491
Ce-144 pCi/g 0 28 0.000
Co-58 pCi/g 0 56 0.000 .
Co-60 pCi/g 20 56 0.749 0.583 0.062 1.767 0.562
Cs-134 pCi/g 2 56 0.128 0.063 0.083 0.173 0.128
Cs-136 pCi/g 2 2 0.371 0.081 0.314 0.429 0.371
Cs-137 pCi/g 22 56 0.526 0.576 0.050 1.803 0.211
Eu-152 pCi/g 1 1 0.205 0.205 0.205 0.205
Fe-59 pCi/g 2 28 0.089 0.011 0.082 0.097 0.089
I-132 pCi/g 1 3 3.474 3.474 3.474 3.474
K-40 pCi/g 28 28 16.015 1.198 13.400 18.830 15910
Kr-85 pCi/g 0 1 0.000 :
La-140 pCi/g 0 1 0.000
Mn-54 pCi/g 0 28 0.000
Nb-95 pCi/g 1 28 0.033 0.033 0.033 0.033
Np-239 pCi/g 0 6 0.000
Pb-212 pCi/g 28 28 0.854 0.106 0.618 1.061 0.860
Pb-214 pCi/g 28 28 0.534 0.068 0373 0.682 0.528
Ra-226 pCi/g 20 22 1.408 0.472 0.825 2.376 1.223
Ru-103 pCi/g 0 28 0.000
Ru-106 -pCilg 2 28 0.299 0.011 0.291 0.307 0.299
Sb-124 pCi/g 1 28 0.061 0.061 0.061 0.061
Sb-125 pCi/g 0 3 0.000
T1202 pCi/g 1 1 0.028 0.028 0.028 0.028
TI208 pCi/g 28 28 0.831 0.098 0.657 1.034 0.817
Zn-65 pCi/g 0 28 0.000
Zr-95 pCi/g 3 28 0.069 0.010 0.057 0.076 0.074
( ( (




t

Parameter

Ac-228
Ag-108m
Ag-110m
Am-241
Ba-133
Bi-212
Bi-214
Ce-144
Co-58
Co-60 .
Cs-134
Cs-136
Cs-137
Eu-152
Fe-59
I-132
K-40
Kr-85
La-140
Mn-54
Nb-95
Np-239
Pb-212
Pb-214
Ra-226
Ru-103
Ru-106
Sb-124
Sb-125
T202
T208
Zn-65
Zr-95

# Detects

28
1

0
0
1

AL
[N

]
(==

QNN

[
O = O OO 00 = N =

Table 3
Summary of Detected Results Above Criteria
"+ *‘NOL-01 -- Soil
..Yankee Nuclear Power Station Ro
e " DCGL_Soil |
# Sample ** Criterion |
" Results  Concentration
28 e
54 8.52
28
28 4435
1
26
28
28
56
56 4.84
56 6.71
2 A
56 12.24
1 12.06
28
3
28 !
1
1 .
28 21.66
28 '
6
28
28.
22
28
28 68.21
28" ‘
3 37.73
1.
28
28

28

we, MA

- Units

pCi/g

pCi/g

pCi/g .

pCi/g

pCi/g

pCilg
pCi/g
pCi/g
pCi/g
pCi/g
pCi/g
pCi/g
pCi/g

pCilg -

pCi/g
pCi/g

pCilg
pCi/g -

pCi/g
pCi/g
pCi/g
pCi/g
pCi/g

pCi/g
pCi/g
pCi/g -
pCilg

pCi/g
pCi/g

pCi/g .
pCi/g -
pCilg -
pCi/g -

* Criterion

A

# Detects Above
" . Detected

COOCOOOOCOOCOODOCOODODOOOODOOOO0COLODODOOOCODO OO

Pagelof 1

Maximum

1.10
0.09

0.10
71.07
-0.64

1.77
'0.17
0.43

- 1.80
0.20
0.10
347
18.83

0.03
1.06
0.68
S 238

<031
0.06

0.03
.+ 1.03

0.08



Table 4
Rad

NOL-01 -- Soil (pCi/g)
Yankee Nuclear Power Station Rowe, MA

Page 1 of 10

Station (Key)
Sample ID
Date Sampled

IR-119 (538)
IRTS-119
8/3/1994

IR-121 (542)
IRTS-121
8/4/1994

IR-122 (544)
IRTS-122
8/5/1994

IR-123 (546)
IRTS-123
8/5/1994

IR-156 (597)
IRTS-156
9/14/1994

IR-157 (599)
IRTS-157
9/13/1994

Ac-228
Ag-108m
Ag-110m
Am-241
Ba-133
Bi-212
Bi-214
Ce-144
Co-58
Co-60
Cs-134
Cs-136
Cs-137
Eu-152
Fe-59
[-132
K-40
Kr-85
La-140
Mn-54
Nb-95
Np-239
Pb-212
Pb-214
Ra-226
Ru-103
Ru-106
-1Sb-124
Sb-125
TI-202
TI-208
Zn-65
"1Zr-95
SOF

0.06 UM

0.075 UM
0.307
0.062 UM

0.207

0.08

0.059 UM

0.065 UM
0.14
0.056 UM

0.0962

0.037

0.052 UM

0.068 UM
0.91
0.052 UM

0.214

0.206

0.056 UM

0.073 UM
0.406
0.07 UM

0.126

0.094

0.066 UM

0.077 UM
1.043
0.061 UM

1.282

0.32

0.08 UM

0.085 UM
1.385
0.082 UM

1.117

0.378

U-not detected (value is not greater than 2 sigma); UM-nondetect (value is equal to MDA)
Blank results indicate chemical not analyzed

Soil Basic Data 12/15/2003



Table 4
Rad
NOL-01 -- Soil (pCi/g) o
Yankee Nuclear Power Station Rowe, MA

Page 2 of 10

Station (Key) '
SampleID .
Date Sampled‘

IR-165 (608) ’
" |IRTS-165
9/19/1994 : .~

.. |IRTS-166

IR-166 (610)
. i [IRTS-167
9/19/1994 *

IR-167 (612) : |IR-168 (614)

9/19/1994

" |IRTS:168
1971971994 "

IR-171 (616)
IRTS-171A '
9/20/1994

IR-171 (616)
IRTS-171B
9/19/1994

Ac-228 .
Ag-108m !
Ag-110m
Am-241 :
Ba-133 f
Bi-212
Bi-214
Ce-144
Co-58

Cs-134
Cs-136
Cs-137
Eu-152
Fe-59
1-132
K-40
Kr-85
La-140
Mn-54
Nb-95
Np-239
Pb-212
Pb-214
Ra-226
Ru-103
Ru-106
Sb-124
Sb-125
T1-202
T1-208
Zn-65
Zr-95
SOF

-~ o.103 um:
Co-60 * 1 &

0.094 UM~

1.433

~lo.101 UM

1.191

0.394

“[0.087 UM

- ]0.103 UM -

0.081 UM* : |0.067 UM

lo.10sUM - [0.076 UM
1.767] ' 1.636
0.097UM . [0.07UM

1.803 '1.448] -

0.513 0.456|

|0.067 UM

1.102
"10.064 UM

0.815

0.294].

0.066 UM
- 10.264
©0.173

1.486

0.202

CloodsauM

0.062UM
0.0993 UM
0.06 UM

0.173

0.014

U-not detected (value is not greater than 2 sigma); UM-nondetect (value is equal to MDA)

Soil Basic Data 12/15/2003

Blank results indicate chemical not analyzed




Table 4
Rad

NOL-01 -- Soil (pCi/g)
Yankee Nuclear Power Station Rowe, MA

Page 3 of 10

Station (Key)
Sample ID
Date Sampled

IR=171 (616)
IRTS-171C
9/19/1994

IR-171 (616)
IRTS-171D.

~19/19/1994

IR-171 (616)
IRTS-171E
9/19/1994

IR-171 (616)

. |IRTS-171F
19/19/1994 -

9/19/1994

IR-171 (616)
IRTS-171G

IR-33 (427)
IRTS-33
5/21/1993

Ac-228
Ag-108m
Ag-110m
Am-241
Ba-133
Bi-212
Bi-214
Ce-144
Co-58
Co-60
Cs-134
Cs-136
Cs-137
Eu-152
Fe-59
I-132
K-40
Kr-85
La-140
Mn-54
Nb-95
Np-239
Pb-212
Pb-214
Ra-226
Ru-103
Ru-106
Sb-124
Sb-125
Ti-202
TI1-208
Zn-65
Zr-95
SOF

0.051 UM

0.068 UM
0.093 UM
0.057 UM

0.0844

0.007

0.052 UM

0.057 UM
0.139
0.058 UM

0.0874

0.036

0.051 UM

0.064 UM
0.104 UM
0.061 UM

0.0887 UM

0.042 UM

0.055UM
0.0979 UM
0.045 UM

0.0808 UM

0.053 UM

0.078 UM
0.781
0.056 UM

0.251

0.182

0.0998 UM
0.11 UM
0.08 UM

0.116 UM

U-not detected (value is not greater than 2 sigma); UM-nondetect (value is equal to MDA)
Blank results indicate chemical not analyzed

Soil Basic Data 12/15/2003



Table 4
Rad
NOL-01 -- Soil (pCi/g)
Yankee Nuclear Power Station Rowe, MA-

Page 4 of 10

SampleID
Date Sampled

Station (Key) *
' [IRTS-34

IR-34 (429) -

5/21/1993

IR-82 (474) -

. '[IRTS-82
.18/3/1994

IR-83 (476)
IRTS-83 ..
6/21/1994-

IR-86 (482)
IRTS-86 -
6/20/1994

IR-87 (484)
IRTS-87 .
6/20/1994 °

IR-90 (490)
IRTS-90 .
6/21/1994

IR-91 (492)
IRTS91 .
6/21/1994

Ac-228
Ag-108m
Ag-110m
Am-241
Ba-133
Bi-212
Bi-214
Ce-144
Co-58
Co-60
Cs-134
Cs-136
Cs-137 -
Eu-152
Fe-59
[-132
K-40
Kr-85
La-140
Mn-54
Nb-95
Np-239
Pb-212
Pb-214
Ra-226
Ru-103
Ru-106
Sb-124
Sb-125
T1-202
T1-208
Zn-65
Zr-95
SOF

0.0731 UM..
0.0925 UM
0.078 UM

0.0923 UM -

0.042 UM

0.057 UM
0.0823 UM
0.048 UM

0.0496

0.004

i

0.046 UM j

0.047 UM -

0.0847 UM -

0.042 UM .

0.0796 UM

0.055 UM

0.073UM
0.671
0.051 UM

0.145)

0.151

E 0.057UM |

0.07UM
0.452
0.058 UM

0.0882

0.101

0.045UM '

0.056 UM -
0.0715 UM
0.056 UM

0.0644 UM

0.05UM .

b

0.050 UM
0.139
0.063 UM

. .
0.074

0.035

U-not detected (value is not greater than 2 sigma); UM-nondetect (value is equal to MDA)

Soil Basic Data 12/15/2003

Blank results indicate chemical not analyzed



Table 4 Page 5 of 10
Rad
NOL-01 -- Soil (pCi/g)
Yankee Nuclear Power Station Rowe, MA
Station (Key) [IR-94 (498) |IR-95 (500) |IR-96 (502) |TS472(3205) |TS98.40(3296) |TS98.40(3296)
Sample ID IRTS-94 ~ |IRTS-95- . [IRTS-96 TS472 TS98.40A1 TS98.40A2
Date Sampled |6/22/1994  [6/22/1994  |6/22/1994  |12/3/1997 9/23/1998 10/19/1998
Ac-228 0.721 0.9395 0.963
Ag-108m 0.058 UM 0.0947]0.067 UM  |-0.00648U  {0.00908 U 0.0001211U
Ag-110m 0.001725U -0.01438 U 0.02249 U
Am-241 o0uU ouU 1R0)
Ba-133
Bi-212 0.702 1.035 0.8633|
Bi-214 0.3395 0.501 0.4339
Ce-144 0.06006 U 0.05825U -0.14U
Co-58 0.066 UM |0.068UM . |0.108 UM [-0.003033 U 0.002702 U 0.0009844 U
Co-60 0.366 0.272 1.7110.02413 U 0.02568 U -0.03566 U
Cs-134 0.068UM . [0.071UM |[0.084UM [0.011U" -0.01308 U -0.06835 U
Cs-136
Cs-137 0.424 0.235 0.169]0.0172 U 0.01872U -0.003179 U
Eu-152
Fe-59 -0.01318 U -0.01206 U 0.007409 U
I-132
K-40 134 15.81 14.19
Kr-85 '
La-140
Mn-54 0.02013 U 0.004357 U -0.01645U
Nb-95 -0.01167U -0.005434 U 0.01189U
Np-239 ‘
Pb-212 0.6183 0.8762 0.7126
Pb-214 0.3731 0.5306 0.5718]
Ra-226 1.012 2.342
Ru-103 -0.02372 U 0.001472U -0.01444 U
Ru-106 -0.07138 U 0.3071]0.08159 U
Sb-124 -0.006514 U -0.03483 U 0.001456 U
Sb-125
T1-202
T1-208 0.7807 0.7291 0.8947
Zn-65 -0.01583 U -0.06357U 0.02948 U
Zr-95 -0.001246 U 0.0007287 U 0.0382U
SOF 0.11 0.087 0.367 0.005

U-not detected (value is not greater than 2 sigma); UM-nondetect (value is equal to MDA)

Soil Basic Data 12/15/2003

Blank results indicate chemical not analyzed



- U-not detected (value is not greater than 2 sigma); UM-nondetect (value is equal to MDA) '

Soil Basic Data 12/15/2003

Blank results indicate chemical not analyzed

Table 4 Page 6 of 10
Rad
NOL-01 -- Soil (pCi/g)

Yankee Nuclear Power Station Rowe, MA ‘
Station (Key) |TS98.40(3296) |TS98.40 (3296) - TS98.40 (3296) * |TS98.40 (3296) |TS98.41(3297) |,
Sample ID T$98.4OBI : TS98.40B2 = : ' |TS98.40C1 TS98.40C2- - . TS9841A ..
Date Sampled [10/19/1998 9/24/1998 9/24/1998 '110/19/1998 . '110/19/1998
Ac-228 0.7676 0.8659 : 0.8503] 0.8716 1.071|
Ag-108m . . |-0.009762 U -0.000478 U. " |0.01516 U . - {0.002618 U -0.0154U
Ag-110m -0.03039 U -0.01454U . - |-0.003353 U -0.02348U . -0.004248 U
Am-241 0uU ouU -jou 1R0) 0U '
Ba-133 ‘ :
Bi-212 1.247 0.6988 y 1.483 1.08
Bi-214 0.4751 0.4614] . 0.4923 0 0.4439 0.5523):
Ce-144 -0.1054 U -0.09982U . -0.1494 U -0.1231U " 10.006552U . -
Co-58 . . 1-0.01436 U -0.01611 U 1]-0.02231U 0.006261 U ~ - -]-0.02373U ‘
Co-60 - 10.0146 U 0.01206 U -]-0.01993U - 0.06166]-0.02587 U
Cs-134 -0.03114U -0.01059 U -10.001528 U -0.00779 U -0.001976 U- " |,
Cs-136 ‘ j ' 0.4286
Cs-137 0.01763 U 001943 U - 0.03576 U 0.01251 0 0.002551 U
Eu-152 : 0.2048]
Fe-59 -0.03437 U -0.0334U -joU 0.03335U0 “l0U B
1-132 3.474 ' ' Bk
K-40 15.59 15.48] 18.83 18.12 15.94| .
Kr-85 ? '
La-140 0.1341U
Mn-54 (126 0.01689 U . ]0.01566 U " ]-0.004656 U 0.0197U
Nb-95 -0.02383 U -0.0007088 U . -0;005904 U 0.03069U ©.10.02001 U
Np-239 -0.3852U ,
Pb-212 0.8972 0.9467] 0.8996 0.718 0.9729]
Pb-214 0.4265 0.5451 0.5248 0.5424 0.5032| ¢
Ra-226 1.078 2.376] . 1.473 1.419] :
Ru-103 - 10.01284 U -0.003095U- " |-0.01489 U 0.007314 U - 10.01064 U '
Ru-106 0.02088 U 0.04601 U 0.1(825 U -0.06224 U l-0.01260U ! .
Sb-124 0.01789 U 0.03164 U 1-0.01711U + 10.01556 U -0.02378 U
Sb-125 ' ’ ;
T1-202 ; . 'i
T1-208 0.8009 0.9013 1.034 0.8201 0.9981|"
Zn-65 0.009185U ' |-001714U . |-0.1431U “[0.03059 U 012830 |-
Zr-95 l0.01227U 0.05688U - 0.03398 U 0.003146 U 0.04789 U .
SOF ; 0.013 : 0.017



Table 4 Page 7 of 10
Rad
NOL-01 -- Soil (pCi/g)

Yankee Nuclear Power Station Rowe, MA
Station (Key) |[TS98.41(3297) . |TS98.41(3297) |TS98.42(3298) |TS98.42(3298) |TS98.42(3298)
Sample ID TS98.41B - |TS98.41C TS98.42A TS98.42B TS98.42C
Date Sampled |10/19/1998 10/19/1998 10/19/1998 10/19/1998 10/19/1998
Ac-228 0.9838 1.038 1.101 0.8982 0.979
Ag-108m -0.01397 U 0.0159 U -0.0006857 U 0.007278 U -0.002312U
Ag-110m -0.01267U -0.02681 U -0.01243 U 0.006808 U -0.02417U
Am-241 ouU ouU ouU 0uU 0uU
Ba-133
Bi-212 1.087(0.5199 U , 0.6968 0.6865 1.063
Bi-214 0.4997 0.4885 0.572 0.4916 0.6376
Ce-144 -0.1935U 0.1363U -0.1598U 0.1789 U -0.1053U
Co-58 0.006342 U -0.04463 U -0.01668 U -0.004069 U -0.00992 U
Co-60 0.03393 U 0.01774 U -0.02026 U 0.003679 U 0.003639 U
Cs-134 -0.06491 U -0.1408 U -0.07234 U -0.003722 U -0.003494 U
Cs-136
Cs-137 -0.03537U -0.009763 U 0.008625 U -0.01523 U -0.01507 U
Eu-152 )
Fe-59 -0.06756 U -0.05619 U 0.03122U -0.02824 U -0.04457U
I-132
K-40 17.68 16.87 15.47 16.05 16.93
Kr-85 141U
La-140 :
Mn-54 0.01479 U 0.01311 U 0.0002528 U -0.001806 U 0.02449 U
Nb-95 -0.01109U 0.00254 U -0.004889 U 0.02019 U -0.04104 U
Np-239 0.16U 0.3736 U \
Pb-212 0.8727 0.97 0.9571 0.8577 0.8362]'
Pb-214 0.5912 0.5755 0.5076 0.6006 0.6308
Ra-226 1.356 1.083 1.836 1.958 1.02
Ru-103 -0.001343 U -0.009973 U -0.003845 U 0.02613 U 0.01041 U
Ru-106 0.1067 U 0.00000003998 U }-0.198 U 0.08419 U 0.06245 U
Sb-124 0.01313U -0.01909 U ou 0.01016 U -0.004456 U
Sb-125
Ti-202
T1-208 0.884 0.853 0.8606 1.019 0.796
Zn-65 0.07003 U 0.09133 U 0.07566 U -0.01496 U -0.05309 U
Zr-95 -0.00779 U -0.03023 U 0.004247 U 0.07637|-0.0004284 U
SOF

U-not detected (value is not greater than 2 sigma); UM-nondetect (value is equal to MDA)
Soil Basic Data 12/15/2003

Blank results indicate chemical not analyzed



Table 4 Page 8 of 10
Rad
NOL-01 -- Soil (pCi/g)

Yankee Nuclear Power Station Rowe, MA
Station (Key) |[TS98.44 (3299) [TS98.44 (3299) - [T598.44 (3299) . [TS98.46 (3300) [TS98.46 (3300)
Sample ID TS98.44A TS98.44B . TS98.44C . TS98.46A TS98.46B
Date Sampled - [10/28/1998 - 10/28/1998 - |10/28/1998 - - {10/29/1998 10/29/1998 ..
Ac-228 0.7808 1.053 1.047 0.8821 0.8717
Ag-108m . - |-0.0108 U |0.01873 U -0.01813U .. |o.01876 U -0.01011 U
Ag-110m -1-0.02058 U 0.0009937 U -0.003316 U - |-0.02674U -0.03308 U
Am-241 o0U 0U (1]4] 1} ) 0uU
Ba-133 ‘ \ ;
Bi-212 1.518 1.218 1.347 0.7099
Bi-214 0.544 0.5109| | 0.5343 0.4894 0.4413
Ce-144 0.145U - |-0.09577U -10.008989 U -|-0.04885 U -10.006282 U - -
Co-58 0.01226 U 0.02159 U 0.001633U - |-0.02373U 0.0208 U
Co-60 -0.009308 U 0.03063 U 0.03556 U, 0.004309 U +1-0.0005841 U
Cs-134 -0.02409 U -0.07826 U 0.0834/0.04146 U -0.06826 U
Cs-136 .
Cs-137 -0.0278 U. -0.02175U 0.008167 U 0.009548 U +1-0.008465U
Eu-152 ‘ .
Fe-59 0.008865 U 0.04774 U - 10.007305 U 0.02182U - - - |-0.05217U
I-132 ‘
K-40 16.23 17.86 17.13 15.86 16.24
Kr-85
La-140 | :
Mn-54 0.01246 U 0.006077 U .J-0.01903 U . |0.03U 0.01367 U
Nb-95 -10.03779 U 0.02878 U -[0.0003195 U 0.009946U - - |0.01309 U
Np-239 : 0.09877 U : :
Pb-212 0.7529 1.046 1.061 0.8626 0.8365|
Pb-214 0.5706 0.636 0.6823 0.5641 0.6078
Ra-226 . 1.223 : 1.513] - ' ' :
Ru-103 -0.002944U - |0.00929 U 0.01428 U - 1-0.009724 U -0.007615U
Ru-106 0.2909|-0.2479 U -0.09024U - |0.02006 U 0.03243U
Sb-124 -0.06648 U -0.05485U 0.01086 U -0.009669 U -0.03148 U
Sb-125 -0.1094 U ; -0.1249U
T1-202 ; : : :
T1-208 0.9081 0.7988] -~ - 08145 1 . 0.7596 0.6566]
Zn-65 0.01627U -0.03321U ... [-0.1181U '1-0.01835U . . 0.02947U
Zr-95 0.005578 U -0.001854 U - . -|-0.001392U 0.07354/0.05636 U
SOF 0.004] ' : 0.012 -.

U-not detected (value is not greater than 2 sigma); UM-nondetect (value is equal to MDA)

Soil Basic Data 12/15/2003

Blank results indicate chemical not analyzed




Table 4 Page 9 of 10
Rad
NOL-01 -- Soil (pCi/g)

Yankee Nuclear Power Station Rowe, MA
Station (Key) [|TS98.46 (3300) [TS98.47 (3301) |TS98.47 (3301) |TS98.47 (3301) |TS98.48 (3302)
Sample ID TS98.46C - |TS98.47A TS98.47B TS98.47C TS98.48A
Date Sampled (10/29/1998 - 10/29/1998 110/29/1998 -110729/1998 10/29/1998
Ac-228 0.6773 0.8456 0.8291 0.8897 0.8303
Ag-108m 0.006679 U -0.01487U 0.008698 U -0.0028270 0.003784 U
Ag-110m 0.004573 U -0.00474 U 0.005182 U -0.02356 U 0.02375U
Am-241 ouU ouU (120 oU R0
Ba-133 : :
Bi-212 0.5795 71.07|1.016 U i 0.8236 0.8926
Bi-214 04574 | 0.443 0.4917 0.5206 0.5465
Ce-144 0.03856 U 0.02944 U 0.1209 U -0.06345 U 0.05218U
Co-58 -0.01352U -0.009243 U -0.01676 U 0.003409 U -0.03469 U
Co-60 0.01405U 0.003523 U 0.01527U 0.003795 U 0.03011U
Cs-134 0.009103 U -0.109 U -0.00085 U -0.1581U 0.07228 U
Cs-136 '
Cs-137 0.01501 U 0.001296 U 0.03189U -0.007857 U 0.01245U
Eu-152 _
Fe-59 -0.0278 U -0.007621 U -0.02361 U 0.0815]-0.02875 U
I-132
K-40 15.3 14.76 15.25 16.17 14.87
Kr-85
La-140
Mn-54 0.0005084 U 0.01062 U 0.01926 U 0.01703 U 0.01786 U
Nb-95 0.008378 U ‘ 0.03346(0.01834 U -0.007413 U 0.02624 U
Np-239 0.09786 U
Pb-212 0.7892 0.7675 0.8512 0.96 0.9221
Pb-214 © 0.4865 0.4685 0.5667 0.4531 0.494
Ra-226 1.018U 1.222 0.8246 2.131 1.19
Ru-103 -0.02844 U -0.01597U 0.008626 U -0.0004052U  +{-0.002201 U
Ru-106 -0.06221 U 0.0736 U 0.08813 U -0.09182 U -0.04286 U
Sb-124 0.01593 U 0.01223 U 0.02979 U oU 0.02872U
Sb-125 -0.06869 U ‘
TI-202
T1-208 0.8316 0.7456 0.8068 0.9109 0.8062
Zn-65 -0.06048 U 0.04866 U -0.08394 U 0.05029 U 0.06648 U
Zr-95 -0.001282 U 0.02979 U 0.02178 U 0.05727]0.03784 U
SOF

U-not detected (value is not greater than 2 sigma); UM-nondetect (value is equal to MDA)

Soil Basic Data 12/15/2003

Blank results indicate chemical not analyzed

- _



Table 4 Page 10 of 10
Rad
NOL-01 - Soil (pCi/g)
Yankee Nuclear Power Station Rowe, MA
Station (Key) |TS98.48 (3302) |TS98.48 (3302) [TS98.53 (3304) |TS98.53(3304) |TS98.53 (3304)
Sample ID TS98.48B TS98.48C TS98.53A TS98.53B TS98.53C
Date Sampled |10/29/1998 10/29/1998 11/17/1998 11/17/1998 11/17/1998
Ac-228 0.778 0.9181 0.6722 0.8107 0.8157
Ag-108m -0.01606 U -0.002769 U -0.01788 U 0.01183 U 0.002678 U
Ag-110m 0.01276 U 0.02629 U -0.0138 U -0.03094 U -0.004809 U
Am-241 ou 120 128 ou ou
Ba-133 0.09859
Bi-212 0.9013 0.5084 0.6024 0.7635 0.8597
Bi-214 0.442 0.447 ~ 0.4659 0.4969 0.4773
Ce-144 -0.1106 U 0.06173U -0.0281 U 0.1299 U -0.05299 U
Co-58 0.01413U -0.0114U -0.03401 U -0.008193 U -0.009119U
Co-60 0.007401 U 0.003583 U -0.02392 U -0.01396 U 0.003219U
Cs-134 -0.07394 U -0.04187 U 0.02246 U -0.0001598 U -0.03264 U
Cs-136 0.314
Cs-137 ou 0.02225U0 0.007726 U (128 -0.02221 U
Eu-152
Fe-59 0.09657]0.02914 U -0.02516 U -0.04813 U -0.04444 U
[-132 2.892U 9.704 U
K-40 15.88 16.1 16.38 15.29 14.75
Kr-85
La-140 _
Mn-54 0.008046 U 0.02161U -0.02061 U -0.0002447 U 0.01851U
Nb-95 -0.002201 U -0.01351U -0.003386 U 0.02555U 0.01625U
Np-239 04194 U
Pb-212 0.8748 0.8372 0.7575 0.7254 0.7357
Pb-214 0.5158 0.4674 0.515 0.5142 0.473
Ra-226 1.094]0.8743 U 0.9595 1.056
Ru-103 -0.02389 U -0.004598 U -0.009937 U 0.003536 U -0.008619 U
Ru-106 -0.1694 U -0.0979 U -0.03911U -0.3393U 0.2105U
Sb-124 0.01112U -0.0121 U0 0.06065]0.009622 U 0.007895 U
Sb-125
T1-202 0.02776
T1-208 0.83 0.9296 , 0.6826 0.7524 0.6605
Zn-65 -0.1171U 0.04479U 0.00805 U 0.008021 U -0.02807 U
Zr-95 0.03666 U -0.01142U 0.008718 U 0.02549 U 0.04385U
SOF

U-not detected (value is not greater than 2 sigma); UM-nondetect (value is equal to MDA)

Soil Basic Data 12/15/2003

Blank results indicate chemical not analyzed
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Historical Site Assessment and Classification Summary

Survey ‘Area Name: Northeast Upper RCA Yard . "z-  Designator: NOL-~02

St

Survey Area Description
Survey area NOL-02 consists of land area within the RCA and contains about 1990 -~
square meters of surface area. The surface of NOL-02 con51sts of asphalt asphalt over -
concrete, soil, trap rock and np-rap : e

Survey area NOL-02 is bounded by AUX 01 NSY—OZ SFP-02 and NOL-Ol on the north,
OOL-ll on the east, NOL—O3 and NSY-O7 on the south and WST—03 and NOL—OS on the
west. . S
Surface items of note located within and to be evaluated as part of NOL-02 inc]ude:‘. ‘
Berm around the Fuel Oil Storage Tank.

Asphalt over concrete walk way next to the IX Pit oo
Temporary waste evaporator and 11qu1d waste storage tank locatrons
Temporary test tanks locations -

The southeast most support for the yard area crane.

Fuel Oil Transfer House.

o
P N

Other items located within NOL—02 whlch w111 be evaluated separately from survey area
NOL-02, include: !

e TK-39 base. (NSY-13). : :
¢ The support structures for the waste gas surge drum, wrthm the shield walls of
the tank farm area. (NSY-07).

Sub-surface systems that traverse or connect within NOL-02 include:
e The east storm drain system
The fuel oil supply to the auxiliary boilers
Fire Protection System Water
Construction power, supply and dlstnbutlon
Electrical grounding cables.
- Radioactive drain lines and transfer lmes " L
_’ Abandoned street lrght cab]es L
Security llghtmg condurts .
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Historical Site Assessment and Classification Summary
Survey Area Name: Northeast Upper RCA Yard .+ Designator: NOL-02

Survey Area History

Portions of survey area NOL-02 were posted and controlled as an RCA, from the
beginning of plant operations. (Ref 1) the early bounds of the RCA were established
based on a common history of the travel of personnel and material within the upper
portion (elevation 1035”) of the RCA. The RCA was expanded over time to
accommodate the need for additional space in the RCA and when appropriate based upon
identified contamination. NOL-02 provides access to the SFP, IX Pit, PAB and Waste
Disposal Building. The area potentially impacted by migration of contamination resulting
from typical personnel and material travel into and out of the upper level RCA is
captured within the bounds of survey area NOL-02 footprint. ‘
Contamination of survey area NOL-02 resulted from transport and storage of
contaminated material and equipment and personnel foot traffic. Typical transport of
contaminated material and equipment occurred from the PAB and SFP to the waste
disposal building.

Significant operational events and activities that led to or describe contamination of
survey area NOL-02 include: )
e AOR-61-15, Radioactive Spill, chemistry sample contamer breakage (Ref 2)
AOR 63-12, Shield Tank Cavity Shield Water Spill. (Ref 3)
AOR 64-13, Leakage from the Ion Exchange Pit. (Ref 4)
PIR 75-07, Yard Area Contamination. (Ref 5)
PIR-77-16, Radioactive Liquid Transfer Line Puncture. (Ref 6)
PIR 80-09, Resin Spill. (Ref 7)
Test tank, sample collection practices. (Ref 8)

Translocation Pathways

Modes and vectors of contamination transmigration from other survey areas include:

o Contaminated material transport within the NOL-OZ typically involved
moving contaminated equipment and tools from a contaminated work areas in
the waste disposal building back to the hot side machine shop or the decon
room. It also involved collection and transfer of radioactive waste material to
the waste disposal building. In instances where contaminated radioactive
material was not properly packaged for transport, spread of contamination
during transport was likely to occur. NOL-2 was also the preferred travel path
for waste transfer from the VC to waste disposal.

e Temporary storage locations for packaged contaminated radioactive material
were set-up in NOL-02. In instances where this material was improperly
packaged, deposition of contamination within the storage location was likely
to occur. The primary material storage location in NOL-02 was within the
shield walls of the waste gas surge drum, area in the tank farm.
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Historical Site Assessment and Classification Summary

Survey Area Name: Northeast Upper RCA Yard = = - Designator: NOL-02

Personnel involved in the above-descnbed actlvmes were also 11kely to cause
* spread of contamination. L : R
Once contamination had been deposited on the surface of the RCA personnel
foot traffic was likely to further spread the contamination. This resulted in
low-levels of radioactivity distributed generally within'the RCA.

'Snow removal was necessary within the RCA in order to facilitate access to
‘all areas.’ Snow removal likely moved contamination present on the surface of

the RCA to the locations where snow was deposited. When these locations
would not accept additional snow, the snow was loaded on to trucks and
driven to remote storage locations. As the snow melted, the snow storage

- locations are likely.to have a higher concentration of the radioactivity present’

due to deposition of additional radioactivity. Deposited snow locations in
NOL-02 were the northeast corner toward the fuel oil storage tank berm and

" on to the rip-rap covered slope to the north toward the rallroad tracks (NOL-
01).. :
“Surface water run-off resultmg from rain and snowmelt is llkely to have ‘

transported surface contamination into storm drains and/or into in low areas
where it would collect. Surface water collection locations in NOL-02 are
under the south end of the yard area crane (asphalt), the slope to the north (rip-
rap), the northeast corner toward the fuel oil storage tank (soil) and the area
around TK-#39 and the former location of the test tanks (trap rock).

" Transfer of spent resin and preparation of shipping casks were performed in

the area under the yard area crane and adjacent to the IX Pit. These evolutions’
are known contributors of radioactive contamination to the surface of NOL-
02. :

For a period of time test tank sample collection practices resulted in spillage
of an unknown volume of test tank liquid. The spillage entered the soil under-
the trap rock around the test tanks. The spillage resulted from purgmg of the -
samplé line in order to collect a representative sample of the test tank liquid
for analysis prior to its release via the monitored release pathway. A change
was made to the sample collection process that eliminated the occurrence of
such splllage

Modifications performed at the YNPS s1te durmg years of operatlon that changed the
configuration of NOL-02 include:

Paving of previously unpaved areas within the bounds of survey area NOL-02.
(Ref9)

Installation of the permanent RCA perimeter fence. (Ref 9)

Installation of security lighting and fence line cameras. (Ref 10)

Changes and repairs made to the Fire Protection Water System. (Ref 11)
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Historical Site Assessment and Classification Summary

Survey Area Name: Northeast Upper RCA Yard Designator: NOL-02

Modifications performed at the YNPS site in support of decommissioning that changed
the configuration of NOL-02 include:
o Installation of the decommissioning construction power supply and
distribution network. (Ref 12) ,
Construction of the SFP island power supply and dlstnbutlon (Ref 13)
Installation of the ASWS water piping and electrical supply. (Ref 14)

e Set-up of the temporary liquid waste evaporator and temporary waste storage
tank and test tanks. (Ref 15)

Additional scopmg survey data was collected in support of the constructlon activities
performed in NOL-02 in support of decommissioning. The progress of these efforts are
documented via RP Memo 96-76 Protocol for Sampling of Soil and Asphalt from
Excavations and DP-8120 Collection of Site Characterization and FSS Samples. During
these modifications some soils excavated contained radionuclide concentrations in excess
of the current DCGL’s for soil and are identified as remediated., Soil excavations with
radionuclide concentrations less than the current DCGL’s for soil are identified as
mitigation.

Scoping/Characterization

Scoping surveys were performed and the data collected used to develop the YNPS
Decommissioning Plan. (Ref 16)

Decommissioning

Decommissioning Work Plans (DWP) activities performed in survey area NOL-02
included the following:

e DWP Y-01, Yard Area Contaminated Underground Plpmg (Ref 17)

e DWP WG-01 Waste Gas System Removal (Ref 18)

e DWP WHT-01 Waste Hold-up Tank and Test Tank Removals (Ref 19)

Survey area NOL-02 has been impacted by decommissioning activities performed on
systems and structures within and adjacent to it.
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Historical Site Assessment and Classification Summary

Survey Area Name: Northeast Upper RCA Yard > : - !+ . .: Designator: NOL-02

" Findings

Survey area NOL-02 is a land area that is located within the current configuration'of
YNPS RCA. ‘ ' S '

Survey area NOL-~02 is impacted and contains locations of leaks and spills of radioactive
materials and is known to have contained radioactivity at levels greater the DCGL.

The radionuclide mix likely to be present in NOL-02 includes all radionuclides identified
in the radioactive systems of the plant (Ref 20). The primary radionuclides of concern for
survey area NOL-02 are Co-60, Cs-137, Ag-108m, Sr-90, Ni-63 and tritium.

Current Status

NOL-02 remains as part of the RCA and continues to be potentially impacted by
personnel traffic, radioactive material transportation, radioactive waste processing and by
decommissioning activities.

A soil sample location map (Figure 18) has been prepared to show the distribution of
sampling locations in NOL-02. Only samples representative of soils still present are
included on the map (samples of soils representative of soils removed during remediation
activities are not presented). Two survey media were assessed in NOL-02, Asphalt and
Soil. The results and analyses (Tables 1-4 in this section) of the samples plotted as "key
numbers" on the map represent the radiological status at the time of sampling (a period
spanning several years) as sums of fractions of the soil DCGL. There are separate sets of
Tables 1-4 for each survey media. All are evaluated as fractions of the soil DCGL.

Only those samples with detectable results of the radionuclides of concern appear in
Table 1. For this reason the number listed as minimum does not include samples that did
not have detectable quantities of the radiological substances of concern. An assessment
of the maximum, minimum and mean sum of fractions (SOF) for NOL-02 is presented at
the end of Table 1 for each survey medium. The results are summarized below.

Asphalt: Mean SOF is 0.199.
Maximum SOF for a single asphalt sample is 0.546 (key# 528) SE of the yard area crane
Minimum SOF for a single asphalt sample is 0.009 (key# 459) top of slope near IX Pit

Soil: Mean SOF is 0.079.
Maximum SOF for a single soil sample is 0.422 (key# 536) near test tank area
Minimum SOF for a single soil sample is 0.002 (key# 3426) NE corner of WGST cubicle

Page 5 of 7



Historical Site Assessment and Classification Summary

Survey Area Name: Northeast Upper RCA Yard - ‘Designator: NOL-02

Classification Statement ~
Based upon the historical use and radiological conditions associated with this survey area
NOL-02 is identified as a Class 1 Area. ~
~—
L
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Historical Site Assessment and Cla551ﬁcatlon Summary

Survey Area Name: Northeast Upper RCA Yard 1‘ Designator: NOL-OZ

Drawings

9699 FB-2 A -

9699 FB-2 C
9699 FB-2 E . '
9699-FC-50B: - - Sy
E-1 ASWS Underground Plan
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Underground Systems

NOL-02 s
Structure / System . Component Description Location Impacted?
Storm Drains ECB-003 blanked on top ~82' E of NE corner of FSB
ECB-006 depth = 89", dia. 4' at base, 2' at cover, Iadder ~70'N of PWST C.L.
access; 8" corr pipe 66" from top going ~65' NEto|
ECB-004, 4" corr pipe 64" from top going ~28'
NW to FBS, 4" corr pipe 64" from top going ~58'
-|SW to blanked drain btwn IXP and WHUT; -
concrete bottom; good condition -
ECB-007 . :|depth = 43"; 32"x32" at base, 16"x16" at cover; no|on NW corner of Fuel Oil tank pad

ladder access; 8" corr pipe 31" from top going
~58' NW to ECB-004; concrete bottom good
condition = - . T

ECB-008 & 009

depth =41"; 3'x3"; no ladder access; 4" drams exit
the bottom going E to ECB 010; concrete bottom;
good condition '

along N edge of moat

Aux. Service Water |ASWS electric see NOL-01
System
Abandoned Street |electric cable from NOL-05 continuing E ~50' then curving ~N
Lighting ~100' and apparently ending -~ ,
Water from tee W9 (NOL-01) S to tee W10; ~15'Eto ~ |W10-~7'S and ~83' E of SE
hose house; ~10' S then W ~140'- ‘ corner of PAB
Security Lighting underground from HH11 (NOL-03) going N to light;from HH11
cables - - |N to new HH then WNW ~40' to FSB, from HH11
' .|going N to a point ~50' E of SE corner of FSB
then E ~12' to camera pole; from HH11 N to
S ‘ camera pole
Radioactive Waste | -disposal piping |from SE corner of PAB south to NE corner of

" depth=5"-8'

WDB then E to tanks 29-1&2, 34-1&2, 39




Station Key
459
562
560
558
528
526

Table 1
Sum of Fractions
NOIL-02 -- Asphalt

Yankee Nuclear Power Station Rowe, MA

Station Sample ID
IR-49 IRAS-49
IR-133 IRAS-133
IR-132 IRAS-132
IR-131 IRAS-131
IR-110 IRAS-110
IR-109 IRAS-109

Pagelof 1

Sum Of Fractions

Min
Max
. Mean

0.009

0.100

0.364
0.013
0.546
0.163

0.009
0.546
0.199



Table 2 Pagelof 1
Statistical Data Summary — NOL-02 — Asphalt
Yankee Nuclear Power Station Rowe, MA
Parameter Units # Detects # Sample Mean Std. Dev Minimum Maximum Median
Results

Ag-108m pCi/g 0 5 0.000
Co-58 pCi/g 0 8 0.000
Co-60 pCi/g 4 8 1.099 0.751. 0.352 1.841 1.102
Cs-134 pCi/g 0 8 0.000
Cs-137 pCi/g 6 8 0.584 0.726 0.107 2.027 0.314




Parameter =

Ag-108m’

Co-58 17 .

Co-60
Cs-134

Cs-137

Summary of Detected Results Above Criteria

1.

" #Defects

coroO

Table 3

NOI-02 -- Asphalt
Yankee Nuclear Power Station Rowe, MA

# Sample
" Results

S
8
8
8
8

DCGL Asphalt

Crlterlon -

Concentratlon
© 852
484

6.71
1224

“Units
pCi/g.
pCilg -

pCilg:

pCi/g

pCilg’

'# Detects Above
"....Criterion

(= = W= W}

Pagelof 1

A Ma*imum
. Detected

1.84

2.03



Table 4 Page 1 of 2
Rad -
. NOL-02 - Asphalt (pCi/g) .
Yankee Nuclear Power Station Rowe, MA
Station (Key) |IR-109 (526) |IR-110 (528) .|IR-131 (558): |IR-132 (560) [IR-133 (562) |IR-47 (455)
Sample ID IRAS-109 IRAS-110  [IRAS-131  |IRAS-132 IRAS-133 IRAS-47
Date Sampled ]6/23/1994 6/24/1994 . |8/5/1994 8/5/1994 .|8/8/1994 5/20/1993 . .
Ag-108m 0.059 UM 0.066 UM 0.047 UM 0.058 UM 0.044 UM
Co-58 0.062 UM 0.079 UM 0.067 UM 0.079 UM 0.055 UM 0.103 UM
Co-60 0.562 . 1.84110.112 UM 1.642 0.352{0.107 UM
Cs-134 0.054 UM 0.067 UM 0.056 UM 0.068 UM 0.05 UM 0.075 UM
Cs-137 0.576| 2.027 0.164 0.297 0.33/0.127 UM
SOF 0.163] : - - 0.546 0.013 0.364 0.1

Asphalt Basic Da

U-not detected (value is not greater than 2 sigma); UM-nondetect (value is equal to MDA)
Blank results indicate chemical not analyzed

ta 12/15/2003



U-not detected (value is not greater than 2 sigma); UM-nondetect (value is equal to MDA)

Asphalt Basic Data 12/15/2003

Table 4
Rad

 NOL-02 - Asphalt (pCi/g)
Yankee Nuclear POWél: Station Rowe, MA

Station (Key) [IR-48 (457) |IR-49 (459)
Sample 1D IRAS-48 IRAS-49
Date Sampled [5/20/1993  |5/20/1993
Ag-108m ’

Co-58 0.0792 UM |0.072 UM
Co-60 0.103UM |[0.112UM
Cs-134 007UM  [0.071 UM
Cs-137 0.143 UM 0.107
SOF 0.009

Blank results indicate chemical not analyzed
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Pagelof 1

Table 1
Sum of Fractions
- NOL-02 --Soil
-Yankee Nuclear Power Station Rowe, MA
Station Key Station Sample ID ) Sum Of Fractions

3186 TS394 | TS394F o 0.013
457 IR-48 ‘ IRTS-48 0.024
526 IR-109 IRTS-109 ' 0.041
528 IR-110 IRTS-110 0.228
536 IR-117 IRTS-117 0.422
537 IR-118 IRTS-118 0.193
560 IR-132 IRTS-132 0.024
562 IR-133 IRTS-133 0.066
588 IR-149 IRTS-149 0.064
589 IR-150 IRTS-150 0.295
590 IR-151 IRTS-151 0.160
591 IR-152 IRTS-152 0.066
455 IR-47 IRTS-47 0.178
3186 TS394 TS394E 0.009
3428 YS007.3 YS007.3B 0.004
3187 TS398 TS398 0.004
3189 TS400 TS400A 0.009
3189 TS400 TS400F 0.055
3189 TS400 TS400G 0.015
3192 TS403 TS403 0.028
3193 TS404 TS404A 0.128
3207 TS474 TS474 0.009
3426 YS007.1 YS007.1B 0.002
3427 YS007.2 YS007.2A 0.023
3427 YS007.2 YS007.2B 0.015
3428 YS007.3 YS007.3A 0.039
3186 TS394 TS394D 0.024

Min 0.002

Max 0.422

Mean 0.079



C

Table 2 Pagelof 1
Statistical Data Summary — NOL-02 — Soil
Yankee Nuclear Power Station Rowe, MA
Parameter Units # Detects # Sample " ‘Mean = Std. Dev’ Minimum Maximum Median
Results

Ac-228 pCilg 38 38 0.853 0.159 0.504 1.355 0.828
Ag-108m pCilg 2 49 0.295 0.341 0.054 0.536 0.295
Ag-110m pCilg 4 38 0.054 0.014 0.038 0.071 0.054
Am-24] pCi/g 0 38 0.000
Ba-140 pCi/g 0 1 0.000
Bi-212 pCi/g 30. 34 0.982 0.262 0.482 1.658 0.959
Bi-214 pCilg 38 38 0.470 0.070 0.337 0.646 0.467
Ce-141 pCi/g 0 1 0.000
Ce-144 pCilg 1 38 0.262 0.262 0.262 0.262
Co-58 pCilg 0 53 0.000 v
Co-60 pCilg 21 53 0.362 0414 0.041 1.738° -0.207
Cr-51 pCi/g 0 1 0.000 ; o
Cs-134 pCilg 1 53 0.087 0.087 0.087 0.087.
Cs-136 pCi/g 0 2 0.000 N Y
Cs-137 pCi/g 21 53 0.280 0.264 0.046 0.999 -0.167
Fe-59 pCi/g 0 38 0.000 o
I-132 pCi/g 1 1 25.760 25.760 '25.760 25.760
1-133 pCi/g 1 3 0.033 0.033 0.033 0.033
K-40 pCilg 37 38 17.043 1.644 11.420 20.580 17.380
Mn-54 pCi/g 1 38 0.038 0.038 0.038 . 0.038
Nb-95 pCi/g 4 38 0.044 0.004 - 0.037 0.047 0.045
Np-239 pCi/g 0 3 0.000 .
Pb-212 pCi/g 38 38 0.870 0.190 0.540 1.484 0.890
Pb-214 pCi/g 38 38 0.498 0.077 0.350 0.682 0.485
Ra-226 pCi/g 26 26 1.375 0.319 0.936 2.205 1.282
Ru-103 pCi/g 2 38 0.030 0.000 0.029 0.030 0.030
Ru-106 pCi/g 0 38 0.000
Sb-124 pCilg 1 38 0.053 0.053 0.053 0.053
Sb-125 pCilg 0 1 0.000 '
TI-208 pCi/g 37 37 - 0810 - 0.139 0.490 1.170. 0.783
U-235 pCilg 0 - -1 ' 0.000
Zn-65 pCilg I - 38 0.161 0.161 0.161 0.161
Zr-95 pCi/g 3 38 0.085 0.004 0.082 0.089 0.084




Parameter

Ac-228
Ag-108m
Ag-110m
Am-241
Ba-140
Bi-212
Bi-214
Ce-141
Ce-144
Co-58
Co-60
Cr-51
Cs-134
Cs-136
Cs-137
Fe-59
I-132
I-133
K-40
Mn-54
Nb-95
Np-239
Pb-212
Pb-214
Ra-226
Ru-103
Ru-106
Sb-124
Sb-125
Ti-208
U-235
Zn-65
Zr-95

Pagelof 1

Table 3
Summary of Detected Results Above Criteria
" NOL-02 --Soil . _
Yankee Nuclear Power Station Rowe, MA \/
DCGL_Soil
# Sample Criterion # Detects Above Maximum
# Detects . Results  Concentration Units Criterion Detected
38 38 pCi/g- 0 1.36
2 49 8.52 pCi/g 0 0.54
4 38 pCi/g 0 0.07
0 38 44.35 pCi/g 0
0 1 pCi/g 0
30 ‘ 34 pCi/g 0 1.66
38 38 pCilg’ 0 0.65
0 1 pCi/g 0
1 38 pCi/g 0 0.26
0 53 pCi/g 0
21 53 4.84 pCi/g 0 1.74
0 1 pCi/g 0
1 53 6.71 pCi/g 0 0.09
0 2 pCi/g 0
21 53 12.24 pCi/g 0 1.00
0 38 pCi/g 0
1 1 pCi/g 0 25.76
1 3 pCi/g 0 0.03
37 38 pCi/g 0 20.58
1 38 21.66 pCi'g 0 0.04
4 38 pCi/g 0 0.05 N
0 3 pCi/g 0
38 38 pCi/g 0 148
38 38 pCi/g 0 0.68
26 26 pCi/g 0 221
2 38 pCi/g 0 0.03
0 38 68.21 pCi/g 0
1 38 pCi/g 0 0.05
0 1 37.73 pCi/g 0
37 37 pCi/g 0 1.17
0 1 pCi/g 0
1 38 pCi/g 0 0.16
3 38 pCi/g 0 0.09



Table 4 Page 1 of 10
Rad
NOL-02 -- Soil (pCi/g)
Yankee Nuclear Power Station Rowe, MA

Station (Key) |[IR-109 (526)  {IR-110 (528) |IR-117 (536) ‘|IR-118 (537) : |IR-131 (558) |IR-132 (560)
Sample ID * [IRTS-109 . -;|IRTS-110 . .[IRTS-117 ‘ |IRTS-118 ::::|[IRTS-131 . |IRTS-132 .-
Date Sampled [6/23/1994 - '16/24/1994 :- . |6/30/1994 : |6/30/1994 ~ |8/5/1994 - - |8/5/1994 . .-
Ac-228 : : : ' .
Ag-108m .10.058 UM 0.068UM - ]0.074 UM 0.068UM - -|0.055UM - |0.044UM
Ag-110m : : : ‘ SR
Am-241
Ba-140
Bi-212
Bi-214
Ce-141
Ce-144 : . _ o
Co-58 .~ [0.059UM"- - [0.076UM - :{0.101 UM 0.081UM- '10.062UM"' : [0.054 UM -
Co-60 , 0.147 0.707) - 1.738]" 0.76310.0816 UM 0.0798
Cr-51 ' : ' 4
Cs-134 - 0.054UM [0.073UM -+ [0.07 UM - 10.069UM . |0.058UM ' |0.049 UM
Cs-136 ; ; ,
Cs-137 0.135] - 0.999] - 0.764 0.438]0.0902 UM 0.0963
Fe-59 ' ; - C
[-132
[-133
K-40
Mn-54
Nb-95
Np-239
Pb-212
Pb-214
Ra-226
Ru-103
Ru-106 ;
Sb-124
Sb-125
T1-208
U-235
Zn-65
Zr-95 , ‘ . ' ' .

SOF - | 0.041]: - 0.228] - 0.422] 0.193] ’ 0.024

U-not detected (value is not greater than 2 sigma); UM-nondetect (value is equal to MDA
Soil Basic Data 12/15/2003 Blank results indicate chemical not analyzed '



Table 4
Rad

NOL-02 -- Soil (pCi/g)
Yankee Nuclear Power Station Rowe, MA

Page 2 of 10

Station (Key).
Sample ID
Date Sampled

IR-133 (562)
IRTS-133 .
8/8/1994°

IR-149 (588)
IRTS-149

19/13/1994

IR-150 (589) |
IRTS-150
9/13/1994

IR-151 (590)
IRTS-151

1911371994 .~

IR-152 (591)
IRTS-152
9/14/1994

IR-47 (455)
IRTS-47 -
5/20/1993

Ac-228
Ag-108m -
Ag-110m
Am-241
Ba-140
Bi-212
Bi-214
Ce-141
Ce-144
Co-58
Co-60
Cr-51
Cs-134
Cs-136
Cs-137
Fe-59
I-132
I-133
K-40
Mn-54
Nb-95
Np-239
Pb-212
Pb-214
Ra-226
Ru-103
Ru-106
Sb-124
Sb-125
T1-208
U-235
Zn-65
Zr-95
SOF

0.044 UM -

0.051 UM
0.207

0.047 UM

0.283

0.066

*|0.044 UM

0.053UM " .
0.244

0.048 UM

0.167

0.064

0.536

0.071 UM
0.852

0.065 UM

0.684

0.295

0.065 UM -

0.072 UM

0.602-

0.068 UM

0.44

0.16

0.054 UM

0.074 UM
0.244

“lo.057 UM

0.189

0.066

0.107 UM
0.692

0.085 UM~

0.431]"

0.178

U-not detected (value is not greater than 2 sigma); UM-nondetect (value is equal to MDA)
Blank results indicate chemical not analyzed

Soil Basic Data 12/15/2003
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Table 4
Rad
NOL-02 -- Soil (pCi/g) o
Yankee Nuclear Power Station Rowe, MA
Station (Key) |[IR-48 (457) |IR-49 (459) [IR-51(463) |TS394 (3186) ~|TS394 (3186) ' |TS394 (3186)
Sample ID  |[IRTS48  |IRTS-49:  [IRTS-51 = |TS394A -|TS394B TS394C =

_ |Date Sampled |5/20/1993 ' [5/20/1993 - '|5/19/1993  [9/30/1997 . |9/30/1997 .- |10/1/1997
Ac-228 TR .+ 0.8075 0.7895 0.8764
Ag-108m . 10.02012U 1 |0.02266 U 20.01035U -
Ag-110m L7 0.04754[0.01211U © [-0.02415U
Am-241 0U-. ouU oU
Ba-140 : :

Bi-212 . 1.572 " 1.189 1.09
Bi-214 i 10.4331 " 0.3996 © 03374
Ce-141 0.04994U -
Ce-144 - .. ~ 1 1-0.07428U |-0.03355U - |0.002204 U
Co-58 " - 0.0745 UM {0.0707 UM [0.0891 UM '|0.005897U - - |-0.01161U -0.01351 U
Co-60 0.0857UM [0.0828 UM [0.118 UM |0.02583 U 0.002123 U 0.003109 U
Cr-51 ' X

Cs-134 0.063UM [0.064UM [0.07SUM  |0.004901U * -[0.01094U" -0.07;133U
Cs-136 { . i

Cs-137 " 0.288(0.0797 UM [0.107UM . |0.02405U - |-0.002629U  |-0.006007 U
Fe-59 - " lo.o202U 0.0001336 U~ |0.01331U
I-132 - ‘

I-133

K-40 20.58 o 17.52 16.62
Mn-54 -0.00581 U -0.001093U  [0.03326 U
Nb-95 © ]-001714U  |-0.008819U  |-0.008874 U
Np-239 -0.07143 U '

:|Pb-212 10.8247 09115 0.8001 ,
Pb-214 04182 1704135 t0.5987| ¢
Ra-226 £ 0.9703 o213 1.187
Ru:103 ’[-0.002815U  |-0.004137U  [0.01713U
Ru-106 0.0007126 U “-joU 0.2489 U
Sb-124 1-0.01679U " |0.001199 U - }-0.03927 U
Sb-125 ; '

T1-208 Y 0.8071 0.8309 0.6045
U-235 0.072U -
Zn-65 i 1008044 U - |-0.1455U° -0.06919 U ~
Zr-95 . oy i 7l0.009221 U -0.009727U
SOF 0.024] o

U-not detected (value is not greater than 2 sigma); UM-nondetect (value is equal to MDA)
Blank results indicate chemical not analyzed

Soil Basic Data 12/15/2003
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Rad
NOL-02 - Soil (pCi/g)
Yankee Nuclear Power Station Rowe, MA
Station (Key) |TS394 (3186) |TS394 (3186) ~|TS394 (3186) {TS398 (3187): |TS399 (3188) |TS400 (3189)
Saniple ID | |TS394D TS394E - |TS394F TS398 . - TS399 TS400A
Date Sampled |10/7/1997 10/7/1997 110/7/1997- 10/2/1997 10/2/1997 10/7/1997 : .
Ac-228 0.819 ' 1.285 0.9401 0.7156 1.014 0.7469
Ag-108m -0.001287 U -0.017U0 0.008767 U -0.007945 U 0.01468 U 0.02216 U
Ag-110m 0.01369 U .{0.01351'U -0.004834 U 0.01959 U 0.003496 U 0.004327U
Am-241 00 (128 oU 0U 00U 0U
Ba-140 ' .
Bi-212 - 0.7455 1.273 1.074 0.5927 1.056 1.038
Bi-214 0.4724 0.4976 0.4397 0.3887 0.5506 0.4239
Ce-141
Ce-144 0.1617U -0.1646 U . 0.03054 U 0.02562 U -0.06692 U -0.05863 U
Co-58 -0.01755U . ]-0.02446 U -0.01271U -0.03589 U 0.005624 U -0.004149 U~
Co-60 0.09487]. - 0.041361-0.01442 U oU -0.03933 U 0.0167U
Cr-51
Cs-134 0.009139U -0.008585 U 0.08684]0 U 0.002462 U -0.048389 U
Cs-136 ‘
Cs-137 0.05044]-0.008459 U 0.01072U 0.04613]0.008339 U 0.1065
Fe-59 0.04092 U 0.0356 U -0.05943 U 0.00678 U -0.002951 U -0.006581 U -
I-132 K
I-133 :
K-40 . 19.26 18.13 17.01 17.42 18.12 16.33
Mn-54 -0.01569 U 0.001072U 0.01567U 0.01742U -0.005554 U -0.02375U
Nb-95 0.004912 U -0.00436 U 0.007042 U 0.01747U 0.0449]-0.01049U
Np-239
Pb-212 0.9032 1.361 0.8777 0.6754 1.072 0.7112
Pb-214 0.5144 0.5912 04717 0.4786 0.5088 0.4751
Ra-226 1.181 1.109 1.013 Lo
Ru-103 -0.01123U 0.02726 U -0.01258 U -0.004993 U -0.01242 U -0.01924 U .
Ru-106 -0.02327 U -0.08583 U -0.1557U -0,1323 U -0.02514 U -0.1226 U
Sb-124 0.002515U -0.01891 U 0.01082 U (118 -0.02651 U 0.00789 U
Sb-125 ,
T1-208 1.003 1.17 0.7741 0.7987 0.9751 0.7606
U-235
Zn-65 0.009349 U -0.08561 U -0.1079 U 0.05863 U 0.03038U -0.02679U -
Zr-95 0.037U 0.03633 U -0.02194 U 0.02049 U 0.04281U -0.01011U
SOF 0.024 0.009 0.013 0.004 0.009

U-not detected (value is not greater than 2 sigma); UM-nondetect (value is equal to MDA)

Soil Basic Data 12/15/2003

Blank results indicate chemical not analyzed
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Rad
NOL-02 - Soil (pCi/g) N
Yankee Nuclear Power Station Rowe, MA
Station (Key) : [TS400 (3189) - [TS400 (3189) .|TS400(3189) |TS400(3189)  |TS400 (3189) |TS400 (3189)
Sample ID TS400B . . TS400C :. |TS400D .-  |TS400E . . |TS400F - - . . |TS400G -
Date Sampled - ]10/7/1997.- - |10/7/1997 - |10/8/1997 10/8/1997 - 110/9/1997 - . ' [10/9/1997 .:.
Ac-228 0.788], 0.7376] - - 0.7026 0.9148]: : - 0.8583] 0.8031
Ag-108m 10.002303 U - |-0.008668 U %0.007967U -1-0.008591 U |001U . -0.03398 U -
Ag-110m . ;. f0.0289 U - l0.0184 U -:0.009838 U 0.07067/-0.01397 U - -0.01553 U
Am-241 0U 10U ~j0U "|ouU ouU ouU
Ba-140 ' ' o
Bi-212 1.065]0.573 U , 0.8871|0.4573 U 0.8378
Bi-214 0.4476] - 0.6463] - - 0.51).. 0.4943 0.4613 0.5641
Ce-141 , , | ‘
Ce-144 ' 0.2621]-0.1097 U 0.04356 U © - 1{-0.006476 U 0.1371U -0.0909U .
Co-58- -0.009108 U . 20.04412 U = -0.01614U - |-0.03144U -0.03567U - -0.04913 U
Co-60 9.009252 U ': |-0.008808 U - 0.03832U .1-0.04253 U. - 0.2212 0.0712
Cr-51 ' ‘ ‘
Cs-134 <0.1203 U -0.09476 U 1-0.0129 U -0.016 U - -0.02637U 0.0246 U
Cs-136 ; 0.04344 U : ’
Cs-137:: -0.0008149 U ().03774 U 0.02961 U 10.02823 U : +0.1134 ;0.003079 U
Fe-59 {0.0238 U 0.035U -0.05999 U - -0.03312U -0.0255U 0.05593 U
[-132 : '
[-133 0.03343 0.05856 U
K-40 15.23 16.58]} . 17.38)-0.2564 U . 15.81]. 17.99
Mn-54 - 1-0.00462 U 0.0006393 U - |-0.001696 U - 0.02002U. - - 0.03128 U 0.02956 U
Nb-95 - -0.01742U 0.03678 U -10.01094 U 0.002564 U - 0.04744}-0.03399 U
Np-239 . ; A
Pb-212 0.9607} . 0.9256 . 0.9725 0.9852] - 0.6149 : 0.7715
Pb-214 0.3873 0.553]° « 0.4809] - 0.4913 - 0.4886] 0.6615
Ra-226 1.719] - 1.247] 1.555] - ‘ 1.769
Ru-103 -1-0.02109 U 0.009962U - © 0.005577U .= 0.000462 U %0.001163 U. .10.01004 U
Ru-106 -0.133U -0.04023 U 0.03531U . -'0.268 U 1-0.1128 U -0.3133U
Sb-124 -0.02496 U 0.002098 U 0.02434U0 -« 0.05274]-0.04579 U 1110} Y
Sb-125 1 ,
T1-208 0.8 - 0.7417) - 0.8407) - 0.8703] - 0.7613 . 0.62
U-235 ; _‘ ;
Zn-65 - 0.1609 -9.01269 U -9.07406 U -’0.04405 U :1-0.09694 U -0.07717U0
Zr-95 -0.02966 U -0.03303U "+ |[OU  :° :4]-0.02378 U ’ 0.08372]0.0457 U
SOF % ) ! 0.055] - 0.015|

U-not detected (value is not greater than 2 sigma); UM-nondetect (value is equal to MDA)

Soil Basic Data 12/15/2003

Blank results indicate chemical not analyzed



U-not detected (value is not greater than 2 sigma); UM-nondetect (value is equal to MDA)

Soil Basic Data 12/15/2003

Blank results indicate chemical not analyzed

Table 4 Page 6 of 10
Rad
NOL-02 -- Soil (pCi/g)
Yankee Nuclear Power Station Rowe, MA

Station (Key) |TS400(3189) |TS400(3189) |[TS400(3189) ' |TS401(3190) - |TS402 (3191) - [TS403 (3192) ‘|
Sample ID’ TS400H - - |TS4001 -~ |TS400J TS401 - |TS402 TS403 .
Date Sampled |10/15/1997 10/15/1997 10/15/1997 10/14/1997 "~ -|10/14/1997 ~ [10/14/1997
Ac-228 0.6833 0.8321 0.8609 0.7623| 0.823 0.9085
Ag-108m -0.0164 U ©10.008747 U © |-0.003395U -0.007311U -0.009695 U -0.02235 U
Ag-110m 0.02195U 0.02279 U -0.00189 U 0.01413 U 0.004352U - 10.01433 U
Am-241 ouU ou ou ou ouU ouU
Ba-140 : 0.533U
Bi-212 0.8885 0.7799 1.266] 1.016 0.7033
Bi-214 0.5099 0.5108| 0.4537} 0.5786 0.4983 0.5024
Ce-141
Ce-144 0.1074 U -0.01248 U -0.0652U 0.03018U 0.02808 U 0.1926 U -
Co-58 0.002431U " ]0.0125U -0.00397 U 0.0009993 U  0.008981 U 0.005498 U
Co-60 0.02853 U -0.0023 U -0.01071 U 00123 U 0.01107U 0.1003
Cr-51 ' 0.1391 U
Cs-134 -0.1965U -0.01615U -0.01177U -0.09221 U -0.1245U0 -0.006764 U
Cs-136 '
Cs-137 0.005626 U -0.02548 U ouU 0.002767 U -0.02056 U 0.09034
Fe-59 -0.006272 U -0.004399 U -0.01659 U 0.02547U -0.0286 U -0.02643 U
I-132 ' 25.76
I-133
K-40 15.94]. © 18.35 17.87} 15.78). 17.13 17.76]
Mn-54 0.001628 U -0.01612U -0.004512U0 0.01918U 0.01553 U 0.01377U0 :
Nb-95 - 0.006275 U -0.01822U 0.03742{0.01073 U 100363 U -0.004229 U
Np-239 -0.5519U ‘
Pb-212 0.7886 0.7478 0.7124 0.9772 0.9423 0.8513]
Pb-214 0.4394 0.3969 0.4132 0.6816) 0.5874 0.4887}
Ra-226 1.056 1.124 1.558 1.07 . ‘
Ru-103 -0.0126 U 0.007953 U 0.01406 U -0.02086 U - [-0.01834U -0.002846 U 1
Ru-106 0.2099 U -1-0.2583 U -0.1636 U -0.02349 U 0.169U 110}
Sb-124 ou 0.01008 U -0.0077150 0.007188 U -0.0114 U -0.002692 U
Sb-125 ,
T1-208 0.7768 0.8617 0.7749 0.7834 0.9439 0.8071}
U-235 ‘ :
Zn-65 -0.1677U ouU 0.03512U0 -0.002499 U -0.06402 U -0.125U
Zr-95 0.08186]-0.005331 U -0.01525U 0.044835U ° |0.01928 U 0.004629 U ;
SOF . ) - 0.028];
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Rad
NOL-02 -- Soil (pCi/g)
Yankee Nuclear Power Station Rowe, MA
Station (Key) ‘[TS404 (3193) .|TS404 (3193) [TS404 (3193)  |TS404 (3193) |TS404 (3193) |[TS474 (3207) .
Sample ID . . |TS404A -~ |TS404B TS404C '  |TS404E - .° |TS404F, - . |TS474 ¥
Date Sampled ‘{10/16/1997  :|10/16/1997 10/16/1997 10/16/1997 .- |10/16/1997. - :|12117/1997 - '
Ac-228 -0.7586 0.8425 0.7047| - 0.7728] - 0.6745 -0.5038
Ag-108m + 0.05365/0.005083 U  ]-0.008657U  |-0.01014U * [0.01608 U - .|0.0006742U -
Ag-110m |-0.0009429U |-0.01706 U 0.01343U°  [-0.01421U ° [-0.009628U . 0.03766
Am-241 0U o0U - 0uU ou : 0U 0U
Ba-140 .
Bi-212 - o 0.9042 0.8957 0.8383 -+ 0.6446 1.139
Bi-214 . > 0.3585 0.4515 0.4934 0.3935 0.4336 0.4164
Ce-141 ‘ ,
Ce-144 11-0.0009454 U . |-0.1112U 023210+ [0.09136U . [0.01028U - |-0.1034 U
Co-58 ~10.01836 U : + |-0.0005324 U |-0.01481U -0.01305U . |-0.02591U  |-0.01506 U
Co-60 0.4636[0 U ' 0.0121U 0.006558U ~ {0.01084 U - 0.04253
Cr-51 ;
Cs-134 -0.08935 U -0.004196 U [0.01057 U - -0.006363U  |-0.03524 U -0.02073 U
Cs-136 . : o
Cs-137 : 0.3218]-0.0077 U -0.006238 U |0.005608U - |-0.00757U ' [0.03348U .
Fe-59 -0.0108 U -0.04145U o0uU ; 0.04269 U -0.0178U [0.02602U
I-132
I-133 ,
K-40 1421 18.05 14.71 17.07} . 16.75 116.56
Mn-54 - joon11st1u - Jo.00347U -0.009319U  [0.01063U : ~ - |0.03024U . |-0.01293U
Nb-95 “10.01154 U - -0.01266 U 0.004889U  [0.009515U ° [0.003512U - .|-0.02015U
Np-239 f : , ~02315U
Pb-212 - " 0.5894 :0.9177 0.7393 0.7555 0.6581 _ 0.5402
Pb-214 " - -0.3503 " 0.522 0.4729| . 0.4408 0.4631 0.4059
Ra-226 70.9362 . 1112 1.763 1.808 1.374 . 1317
Ru-103 - |-0.0006311 U - '|0.005501 U  |-0.009848 U  [0.01688 U -0.02018U  * |-0.001961 U
Ru-106 "10.1066 U -0.14U -0.02207U -0.0234U -0.1263U - [-0.01917U .-
Sb-124 0.004728 U - |-0.01902 U -0.00857 U -0.007793U [0.001169U  |0.0008674 U
Sb-125 0.06372U ; o
TI-208 - ©.0.5942 0.7284 0.8455 0.6838 - 0.4904
U-235 i :
Zn-65 .-|-0.0582U - |-0.05516 U -0.02655 U 0.01851U  [o.04101U [-0.007818U
Zr-95 “|0.004534U - |-0.009118 U © . 0,08923[0.02404U © [0.05192U. ... |-0.01954 U
SOF ©0.128 o ‘ a1 : 0.009

U-not detected (value is not greater than 2 sigma); UM-nondetect (value is equal to MDA)

Soil Basic Data 12/15/2003

Blank results indicate chemical not analyzed
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Rad
NOL-02 -- Soil (pCi/g)
Yankee Nuclear Power Station Rowe, MA’

_|Station (Key) |YS007.1(3426) |YS007.1(3426) |YS007.2(3427). |YS007.2 (3427) -|YS007.2 (3427) -
SampleID ~  |YS007.1B - YS007.1C:: YS007.2A | YS007.2B YS007.2C ’
Date Sampled |7/7/1998 11998 - 7/8/1998 7/8/1998 7/8/1998 g
Ac-228 0.9036 0.8903 0.7082 0.8932 0.9396
Ag-108m -0.01988U  |-0.00445U 0.006731 U 0.01343 U 0.005375U

|Ag-110m 0.002961 U -0.006048 U 0.05987}-0.02198 U 0.02406 U
Am-241 oU ouU ouU ou- ouU -

Ba-140
Bi-212 0.4407 U : 0.9644 1.169 1.147

-|Bi-214 0.4184 0.4938 04178 0.4584 0.4912
Ce-141 :

Ce-144 0.1186 U i 10.009107 U -0.2564 U 0.03929 U -0.05019U
Co-58 0.003648 U -0.03131U -0.005563 U -0.005084 U 0.02649 U
Co-60 0.0176 U 0.0233U 0.09238 © 7 0.07314]0.03625 U
Cr-51 ,

" |Cs-134 0.01188U - ouU - -0.0718U -0.07007 U -0.02863 U
Cs-136 )

Cs-137 0.02873 U 0.007443 U - 0.05211/0.007198 U -0.01748 U
Fe-59 -0.005399 U 0.07173 U 0.000000006715 U |-0.05089 U 0.007165 U

C1-132
I-133 :

K-40 16.24| - 19.58 11.42 o 1813 16.4
Mn-54 0.03848(-0.004539 U -0.0143 U -0.004893 U 0.007505U
Nb-95 -0.01813U - 0.0002376 U 10.01336 U 0.04608(-0.0427 U
Np-239 : :

-|Pb-212 0.9519] 0.9958 0.6801 1.119 0.9085
Pb-214 0.52 0.4783 0.5777 0.4013 0.463|
Ra-226 1.638 2.205 1.227 1.5921

" |Ru-103 0.003758 U 0.01278 U - -0.01315U 0.01048 U -0.03387 U
Ru-106 0.2215U 0.05911 U -0.214U 0.0201U 0.1957 U
Sb-124 -0.007553 U 0.02352 U0 0.01444 U 0.01025U 0.0182U
Sb-125 :
T1-208 0.7726 0.9017 0.7401 0.8097 0.7788}
U-235 ‘

Zn-65 0.0485U - -0.1477U -0.01933 U -0.04605 U 0.03558 U
Zr-95 -0.002905 U 0.008259 U 0.02633 U -0.02182U 0.02728 U
SOF 0.002 0.023 0.015

U-not detected (value is not greater than 2 sigma); UM-nondetect (value is equal to MDA)

Soil Basic Data 12/15/2003

Blank results indicate chemical not analyzed
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Rad
NOL-02 -- Soil (pCi/g)
Yankee Nuclear Power Station Rowe, MA .

Station (Key) |YS007.3 (3428) |YS007.3 (3428) ~|YS007.3 (3428) |YS007.4 (3429) |YS007.4 (3429)
Sample ID YS007.3A YS007.3B YS007.3C YS007.4B YS007.4C
Date Sampled |7/8/1998 7/8/1998 7/8/1998 - 7/13/1998 7/13/1998
Ac-228 0.808 0.853 1.027 1.068 1.028
Ag-108m -0.002201 U 0.01725U -0.00419U -0.008829 U -0.02806 U
Ag-110m 0.001825U -0.004278 U ‘|0.03266 U -0.007167 U -0.002144 U
Am-241 ouU ouU o0uU ou ouU
Ba-140 : :
Bi-212 0.8968 0.6975| | 0.4819 0.9537(0.4849 U
Bi-214 0.4731 0.5271 0.3571 0.4848 0.4096
Ce-141 . A
Ce-144 -0.1518U 0.05236 U l0.034 U - 1-0.01934 U -0.05901 U
Co-58 -0.02459 U 0.007026 U 0.0125 U -0.01079 U 0.0114U
Co-60 0.1345/0.01771U 0U -0.003024 U 0.02543 U
Cr-51 , .
Cs-134 -0.02516 U -0.0389 U -0.0746 U . -0.01579 U - 0.07029 U
Cs-136 ; 0.2784 U
Cs-137 0.1378 . 0.04698]-0.01731 U 0.0095U -0.005012 U
Fe-59 -0.02965 U -0.09519U 0.03121U -0.01781U -0.02735U
[-132 ‘
[-133 160.8U
K-40 14.94 , 18.61] | 17.78 18.41 17.55
Mn-54 0.01998 U -0.0094 U - |-0.02871 U 0.03556 U -0.02322 U
Nb-95 -0.0188U -0.008638 U 0.008929 U -0.01155U 0.01715U
Np-239 ' .
Pb-212 0.7887 0.7256 0.9061 1.003 0.9138
Pb-214 0.5066 0.4747 0.5678 0.5352 0.6023
Ra-226 1.451
Ru-103 0.0296610.009571 U -0.01433U 0.009319U 0.0009865 U
Ru-106 0.08239 U -0.05777U 0.02069 U -0.03019U 0.1323U
Sb-124 -0.007544 U -0.05474 U 0.01982 U 0.007091 U -0.005068 U
Sb-125 : .
T1-208 0.7781 0.7554 0.7965 1.069 0.7754
U-235 ; : :
Zn-65 0.05626 U 0.07616 U : - . [-0.01535U 0.09412U 0.04208 U
Zr-95 -0.01779 U 0.01637U . -:]0.0402U ~+|-0.04087 U -0.008438 U
SOF 0.039 0.004] v

U-not detected (value is not greater than 2 sigma); UM-nondetect (value is equal to MDA)

Soil Basic Data 12/15/2003

Blank results indicate chemical not analyzed




U-not detected.(value is not greater than 2 sigma); UM-nondetect (value is equal to MDA)
Blank results indicate chemical not analyzed

Soil Basic Data 12/15/2003

Table 4

Rad

NOL-02 -- Soil (pCi/g)

Yankee Nuclear Power Station Rowe, MA

" |Station (Key) |YS007.5 (3430) -
Sample ID YS007.5B
Date Sampled |7/13/1998
Ac-228 1.355
Ag-108m -0.02058 U
Ag-110m 0.02453 U
Am-241 ou
Ba-140
Bi-212 1.658
Bi-214 0.643
Ce-141
Ce-144 -0.1016 U
Co-58 -0.01042 U
Co-60 0.00293 U
Cr-51
Cs-134 0.002098 U
Cs-136
Cs-137 0.000686 U
Fe-59 -0.02394 U
I-132
I-133
K-40 17.38
Mn-54 -0.007993 U
Nb-95 -0.002016 U
Np-239 :
Pb-212 1.484
Pb-214 0.6029
Ra-226 1.561
Ru-103 0.02936
Ru-106 -0.1554U
Sb-124 -0.03012 U
Sb-125
T1-208 1.156
U-235
Zn-65 -0.08264 U
Zr-95 0.0178 U0
SOF

Page 10 of 10
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Historical Site Assessment and Classification Summary
Survey Area Name: Southeast Upper RCA Yard = . . Designator: NO1L~03

Survey Area Description

Survey area NOL-03 consists of land area within the RCA and contains about 1575
square meters of surface area. The surface of NOL-03 consxsts of asphalt soil and trap
rock. : :

Survey area NOL-03 is b'ounded by NOL-02 on the north, OOL-~11 on the east, OOL-10
on the south and NOL—04 WST—Ol WST—03 and NSY—07 on the west.

Surface 1tems of note located wnhm and to be evaluated as part of NOL-03 1nclude

o Security fence gate at the original access road to the property south of the
YNPS site.

~Security camera bases. '
o Secunty Ilght pole bases :

Other items located within NOL-03 Wthh w111 be evaluated separately from survey area
NOL-03, include:
* Access point to the waste gas decay tanks located within the shield walls of
the tank farm area, NSY-07- : '
e The Old PCA Storage Building (WST-01) _ ’
e The New PCA Storage Bulldmg and addltlon (NSY-06) -

Sub-surface systems that traverse or connect within NOL-03 1nc1ude
e Electrical duct trays
*  Electrical grounding cables.
o ’ Secunty lighting conduits
Ny Radloactlve drain lines and transfer lines
'3 Potable water lines
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Historical Site Assessment and Classification Summary
Survey Area Name: Southeast Upper RCA Yard Designator: NOL-~03
Survey Area History

Portions of survey area NOL-03 were posted and controlled as a RCA from the beginning
of plant operations. (Ref 1) The early bounds of the RCA were established based on a
common history of the travel of personnel and material within the upper portion
(elevation 1035°) of the RCA. The RCA was expanded over time to accommodate the
need for additional space in the RCA and when appropriate based upon identified
contamination. NOL-03 provides access to the New PCA Storage Building and addition,
NSY-06 and to the Waste Gas Decay Cubicle, and portion of NSY-07. The NOL-03
portion of the RCA was primarily used for material storage and was not typically used for
personnel and material travel into and out of the RCA.

Contamination of survey area NOL-03 resulted from transport and storage of
contaminated, material and equipment. Typical transport of contaminated material and
equipment occurred from the decon rooms and VC to the storage area typically located

adjacent to the tank farm. Over time this out of doors material storage option was
replaced following construction of the WST-01, WST-02 and NSY-06.

Significant operational events and activities that led to or describe contamination of
survey area NOL-03 include:

e PIR 75-07, Yard Area Contamination. (Ref 2)

e Storage of radioactive contaminated material.

Translocation Pathways

Modes and vectors of contamination transmigration from other survey areas include:

e Contaminated material transport within the NOL-03 typically involved
moving contaminated equipment and tools from contaminated work areas
elsewhere in the RCA to the area south of NSY-07. In instances where
contaminated radioactive material was not properly packaged for transport,
spread of contamination during transport was likely to occur.

e Temporary storage locations for packaged contaminated radioactive material
were set-up in NOL-03. In instances where this material was improperly
packaged, deposition of contamination within the storage location was likely
to occur. The primary material storage location in NOL-03 was the area to the
south the tank farm. Early in the plant history when this area was the primary
material storage location for radioactive equipment and was unpaved.

e Personnel involved in the above-described activities were also likely to cause
spread of contamination.

¢ Once contamination had been deposited on the surface of the RCA personnel
foot traffic was likely to further spread the contamination. This resulted in
low-levels of radioactivity distributed generally within the RCA.

Page 2 of 7



Historical Site Assessment and Classification Summary
Survey Area Name: Southeast Upper RCAYard . . = ..~ Designator: NOL~03

e Snow removal was necessary within the RCA in order to facilitate access to
all areas. Snow removal likely moved contamination present on the surface of

+ the RCA to the locations where snow ‘was deposited. When these locations -
‘would not accept additional snow, the snow was loaded on to trucks and
driven to remote storage locations. As the snow melted the snow accumulation’
locations are likely to have a higher concentration of radioactivity present due -
. -to deposition of additional radioactivity in the snow. Deposited snow locations
' " in NOL-03 were located along the east and south edges of the RCA: These

locations were also locations to which snow was trucked from other areas.

e Surface water run-off resulting from rain and snowmelt is likely to have
transported surface contamination into storm drains and/or into in low areas
where it would collect. There are no storm drain system inputs located in
"NOL-03. Surface water collection locations in NOL-03 are at the east and

+ - 'south perimeters of the asphalt-covered area. Due to the flatness of NOL-03

~ and the lack of installed drainage NOL-03 tends to hold much of the surface
water allowing for very little run-off to occur. Lo :

Modifications performed at the YNPS site during years of operation that changed the
configuration of NOL~03 include:
e Paving of previously unpaved areas within the bounds of survey area NOL-03.
(Ref' 3)
e Installation of the permanent RCA perimeter fence. (Ref 3)
o Installation of security lighting and fence line cameras. (Ref 4)

Modifications performed at the YNPS site in support of decommissioning that changed
the configuration of NOL-03 include:
e Set-up of a temporary soil sample preparation facility.
o Establishment of a storage location for excavated soils associated with
decommissioning activities.
¢ Soil removal associated with DWP Y-02. (Ref 5)

Scoping/Characterization

Scoping surveys were perforrﬁed and the resulting data collected was used to develop the
YNPS Decommissioning Plan. (Ref 6)

Additional scoping survey data was collected in support of the construction activities
performed in NOL-03 in support of decommissioning. The progress of these efforts are
documented via RP Memo 96-76 Protocol for Sampling of Soil and Asphalt from
Excavations and DP-8120 Collection of Site Characterization and FSS Samples. During
these modifications some soils excavated contained radionuclide concentrations in excess
of the current DCGL’s for soil and are identified as remediated. Soil excavations with
radionuclide concentrations less than the current DCGL’s for soil are identified as
mitigation.
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Historical Site Assessment and Classification Summary
Survey Area Name: Southeast Upper RCA Yard ., Designator: NOL~03
Remediations .

Soil remediation activities were conducted in NOL-03.. This series of remediations were
initiated following the scoping survey conducted for the Decommissioning Plan. The
remediations spanned the area between the east end of the Waste Tank Moat and
extended to the east end of the Old PCA building. A summary of the results of “as
found” soil sample data, results of samples taken during the progress of the remediation
and results of “as left” soil sample data are included on the remediated areas sheet and
accompanying diagrams attached to this section.

Decommissioning
Decommissionihg activities have been perfomied fox_‘;NOL—b3 ,.in ;accordancé with DWP
Y-02, Removal of Contaminated Soil and Sub-surface Concrete (Ref 5). Survey area

NOL-03 has also been impacted by decommissioning activities performed on systems
and structures within and adjacent to it. :
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Historical Site Assessment and Classification Summary
Survey Area Name: Southeast Upper RCA Yard . ~'* . Designator: NOL-03
Findings

Survey area NOL-03 is a land area that is located within the cuirent configuration of
YNPS RCA. VR TR e e -

Survey area NOL~03 is impacted and contains locations of leaks and spills of radioactive
materials and is known to have contained radioactivity at levels greater the DCGL.

The radionuclide mix likely to be present in NOL-03 includes all radionuclides identified
in the radioactive systems of the plant (Ref 7). The primary radionuclides of concern for
survey area NOL-03 are Co-60, Cs-137, Ag-108m, Sr-90, Ni-63 and tritium.

Current Status

Soil known to contain radioactivity at concentrations in excess of DCGL has been
remediated from NOL-03. NOL-03 remains as part of the RCA and continues to be
potentially impacted by personnel traffic, radioactive material transportation, radioactive
waste processing and by decommissioning activities.

A soil sample location map (Figure 19) has been prepared to show the distribution of
sampling locations in NOL-03. Only samples representative of soils still present are
included on the map (samples of soils representative of soils removed during remediation
activities are not presented). Two survey media were assessed in NOL-03, Asphalt and
Soil. The results and analyses (Tables 1-4 in this section) of the samples plotted as "key
numbers" on the map represent the radiological status at the time of sampling (a period
spanning several years) as sums of fractions of the soil DCGL. There are separate sets of
Tables 1-4 for each survey media. All are evaluated as fractions of the soil DCGL.

Only those samples with detectable results of the radionuclides of concern appear in
Table 1. For this reason the number listed as minimum does not include samples that did
not have detectable quantities of the radiological substances of concern. An assessment
of the maximum, minimum and mean sum of fractions (SOF) for NOL-03 is presented at
the end of Table 1 for each survey medium. The results are summarized below.

Asphalt: Mean SOF is 0.344.

Maximum SOF for a single asphalt sample is 1.782 (key# 510) just outside the SE corner
of tank farm moat.

Minimum SOF for a single asphalt sample is 0.007 (key# 518) about halfway between
the Old PCA and east RCA boundary.

Soil: Mean SOF is 4.302.

Maximum SOF for a single soil sample is 224.5 (key# 568) just outside the SE corner of
tank farm moat. .

Minimum SOF for a single soil sample is 0.003 (key# 3223) about halfway between the
Old PCA and east RCA boundary.
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Historical Site Assessment and Classification Summary

Survey Area Name: Southeast Upper RCA Yard " Designator: NOL-03

Classification Statement

Based upon the historical use and radiological conditions associated with this survey area
NOL-03 is identified as a Class 1 Area. :
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Historical Site Assessment and Classification Summary
Survey A'r;eayName: Southeast Upper RCA Yard A . Designator: NOL-03

Drawings’

. 9699 FB-2 A
- 9699 FB-2 C
9699 FB-2 E o
' E-1 ASWS Underground Plan
YC- H-2- 3 ‘

- References

‘1. | Radiation Protectlon Memorandum RP-98 23 “Overwew of the YNPS Hlstoncal
Material Release Evaluation,” dated March 5,:1998. ‘

2.. Plant Information Report (PIR) 75-07, “Yard Area Contammatlon > dated August
12, 1975. . ,

3. | Plant Alteration (P A) 84-006, “Radlatlon Control Area Boundary Fence
Installation,” dated 1984.

4. | PA 78-018, “Replace security penmeter fence,” dated June 9, 1978 ! ,

5. | Decommissioning Work Package (DWP) Y-02, “Removal of Contammated Sorl
" | and Sub-surface Concrete,” dated October 20, 1997. . © .

6. | YNPS Decommissioning Plan, Rev. 0.0. I

7., | “‘Radionuclides for Building Surfaces and 8011 DCGL Determmatlon.”
‘| YA-REPT-00-001-03. . L

Page 7 of 7




NOL-03

Remediated Areas

: GLV . . P Conc. Fraction of
Location Sample # Date SOF Disposition| Nuclide (pCilgm) DCGL DCGL SOF
Alley E of PCA Whse - 1'-5' composite S-98-23A 8-Jul-98] 0.340 UNK
Alley E of PCA Whse - 1'-5' composite S$-98-23B 8-Jul-98| 0.262° UNK
Alley E of PCA Whse - 1'-5' composite S-98-23C 8-Jul-98 ' . Co-60 3.970E+00 0.821
' 1.680 UNK Cs-137 1.980E-01 0.016 0.837
Alley E of PCA Whse - 1-5' composite S-98-24A 8-Jul-98] 0.178 AB o '
Alley E of PCA Whse - 1'-5' composite S$-98-24B 9-Jul-98] 0.240. AB .
Alley E of PCA Whse - 1'-5' composite S-98-24C 9-Jul-98} 0.105 AB .
Alley E of PCA Whse - 1'-5' composite S-98-25A 9-Jul-98] 0.144 AB
Alley E of PCA Whse - 1'-5' composite S-98-25B 9-Jul-98| 0.080 - AB
Alley E of PCA Whse - 1'-5' composite S-98-25C 9-Jul-98| 0.070 ‘ AB
Alley E of PCA Whse - 1'-5' composite S-98-26A 9-Jul-98] ND - AB
Alley E of PCA Whse - 1'-5' composite $-98-26B 16-Jul-98] ND AB
Alley E of PCA Whse - 1°-5' composite S-98-26C 16-Jul-98| 0.014 AB '
Alley E of PCA Whse - 60"-66" composite TS-505 13-Jul-98| ND - ALAR
Alley E of PCA the 60"-66" composnte TS-506 13-Jul 98 0.060 | ‘ALAR
Alloy E of PCA Whae - 60°-66" composite 5500 T Ag-108m | 7.060E-02 | 0.008
11.720 FR Co-60. | 2.690E+01 5.560 5.882
Cs-137 | 3.840E+00 0.314
Alley E of PCA Whse - 60"-66" composite TS-503 9-Jul-98| ., . . Co-60 2.520E+00 0.521
~ - 1.080 ; FR., Cs-137 | 1.970E-01 0.016 0.537
Alley E of PCA Whse - 60"-66" composite TS-504 9-Jul-98| . ' Co-60 . : | 4.780E+00| - 0.988 »
204001 FR, Cs-137 ' | 3.790E-01 | - 0.031 1.019
Alley E of PCA Whse - 80"-86" composite TS-527 4-Aug-98 < oL Co-60.- ' | 9.304E-01 0.192 ’
E 0.400 AL Cs-137 . | 9.439E-02 | - 0.008 0.200
Alley E of PCA the 80" 86" composnte TS-528 -Aug-98 0.100° | "ALAR |Co-60 | 2.366E-01 0.049 0.049
TsTRom-Area E of PCAT G12-15" Toa76A | T0-Jun-98] 0020 T~ AL [Cei37 T 123E0T | 0010 | 0010
1st Rem. Area E of PCA1 @18"-24" TS-4788B 10-Jun-98] 0.020- ALAR [Cs-137 1.327E-01 0.011 0.011
1st Rem. Area E of PCA1 @12"-18" composite | TS-479A 10-Jun-98 -~ |Ag-108m | 7.201E-02 0.008 .
: 0.073 ALAR Cs-137 - | 1.035E-01- 0.008 0.017
1st Rem. Area E of PCA1 @12"-18" composite  |TS-480A 10-Jun-98 - Ag-108m | 5.700E-01"| - 0.067 -
0.836 FR Co-60 - ' | 1.370E+00 0.283 0.514
|Cs-137- | 2.010E+00 0.164
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NOL-03
1st Rem. Area E of PCA1 @48"-54" soil TS-481 10-Jun-98] ND ALAR
1st Rem. Area E of PCA1 @30"-36" clay TS-482 10-Jun-98] ND ALAR
1st Rem. Area E of PCA1 @18"-24" composite  |TS-483 10-Jun-98 Ag-108m | 1.250E-01 0.015
0.170 ALAR |Co-60 2.355E-01 0.049 0.083
Cs-137 | 2.427E-01 0.020
1st Rem. Area E of PCA1 @18"-24" composite  |TS-484 10-Jun-98] ND ALAR
1st Rem. Area E of PCA1 @18"-24" composite  |TS-493 30-Jun-98 Ag-108m | 6.280E-02 0.007
0.230 ALAR |Co-60 1.763E-01 0.036 0.062
Cs-137 | 2.243E-01 0.018
1st Rem. Area E of PCA1 @18"-24" composite | TS-494 30-Jun-98 Co-60 1.208E-01 0.025
0121 | ALAR 15737 1.166E-01 [ 0,010 0.034
1st Rem. Area E of PCA1 @30" sediment from  |SE-495 30-Jun-98 Ag-108m | 1.212E+01 1.422 -
east side roof drain 10.004 RD Co-60 1.463E+01 3.024 4,789 -
Cs-137 | 4.200E+00 0.343
1st Rem. Area E of PCA1 @30"-36" roof dr. area |TS-496 2-Jul-98 Ag-108m | 3.087E-01 0.036
. 0.540 ALAR |Co-60 2.849E-01 0.059 0.117
Cs-137 2.701E-01 0.022
2nd Rem. Area E of PCA1 @12"-18" composite | TS-485 10-Jun-98 Ag-108m | 6.080E-02 0.007
0.220 ALAR [Co-60 3.800E-01 0.079 0.109
Cs-137 | 2.853E-01 0.023
2nd Rem. Area E of PCA1 @12"-18" composite |TS-486 10-Jun-98 Co-60 4.124E-01 0.085
0.400 ALAR Cs-137 | 2.755E-01 0.023 0.108
2nd Rem. Area E of PCA1 @18"-24" composite |TS-487 10-Jun-98| - Co-60 2,778E-01 0.057
0.260 ALAR Cs-137 | 2.194E-01 0.018 0.075
2nd Rem. Area E of PCA1 @18"-24" composite |TS-488 10-Jun-98] ND ALAR
2nd Rem. Area E of PCA1 @12"-18" composite | TS-489A 23-Jun-98] ND ALAR UNK - unknown
2nd Rem. Area E of PCA1 @18"-24" composite |TS-4898B 23-Jun-98] ND ALAR AB - as area backfill
2nd Rem. Area E of PCA1 @12"-18" composite . |TS-490A .23-Jun-98|- - ND - ALAR --—- - |ABC .- ABC storage area - . - .-
2nd Rem. Area E of PCA1 @18"-24" composite - |TS490B _ | 23-Jun-98]..'ND-.|. ALAR.. JAL - - asleft. T
2nd Rem. Area E of PCA1 @12"-18" composite . |TS-491A __ | .23-Jun-98]. ND. .| _ALAR_ ... ... ALAR as left aﬂer remedlatlon
2nd Rem. Area E of PCA1 @18"-24" composite - |TS-491B | 23-Jun-98]  ND __|..ALAR. .__|FR _ -further. remedlatlon
2nd Rem. Area E of PCA1 @12"-18" composite - |TS-492A -~ - ].. ND_- ALAR RD -rad dlsposal ‘ .
2nd Rem. Area E of PCA1.@18"-24" composite - | TS-492B T ]._OND__ | _ALAR.. 18 - temporary storage tank
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NOL-03

Rem. Area E of alley@12"-18" composite TS-507 14-Jul-98] ND AL | |
Rem Area E of alley@12"-1 8" composnte TS 508 14-Jul-98) ND AL DCGL (pCilgm)
T R R Nuclide |25 mrem/yr| 10 mrem/yr
Remedlated Area S of ADD tank@12" 8" compogTS- 509A 21-Jul-98| ND AL . Ag-108m 8.521E+00 |. 3.408E+00
Remediated Area S of ADD tank@12"-18" compod TS-5098 21-Jul-98] ND AL Co-60 4.838E+00 | 1.935E+00
Remediated Area S of ADD tank@12"-18" compodTS-509C 21-Jul-98] ND AL Cs-134 6.706E+00 | 2.682E+00
Remediated Area S of ADD tank@12"-18" compoq TS-524 ‘4-Aug-98] ND . ALAR . |Cs-137 1.224E+01 | 4.896E+00
Remediated Area S of ADD tank@12"-18" compogTS-525 - 4-Aug-98] ND ALAR |. - s )
Remediated Area S of ADD tank@12"—1 8" compogdTS-526 4-Aug-98f{ 0.010 | ALAR |Cs-137 7.269E-02 0.006 0.006
Page 3 of 4
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Station Key

514
464
466
468
506
508
453
512

2995
516
518
520
522
524
600
510

Station
IR-103
IR-59
IR-60
IR-61
IR-99
IR-100
IR-46
IR-102
AS98.49
IR-104
IR-105
IR-106
IR-107
IR-108

- IR-158

IR-101

Table 1

Sum of Fractions
NOL-03 -- Asphalt
Yankee Nuclear Power Station Rowe, MA

Sample ID
IRAS-103 :
IRAS-59 -

IRAS-60
IRAS-61
IRAS-99

IRAS-100 .

IRAS-46
IRAS-102
AS98.49C

IRAS-104 ...
IRAS-105

IRAS-106
IRAS-107

“IRAS-108 . .
" IRAS-158

IRAS-101

Pagelof 1

Sum Of Fractions

Min
Max
Mean

0.094

0.785

1175

0.080

0274
0.649
0.114

0.017
0.031

0.052
0.007

0.055
0.135

. 0.81,
0.073

1.782
0.007

1782

0.344



Table 2 Pagelof 1
Statistical Data Summary — NOL-03 — Asphalt
Yankee Nuclear Power Station Rowe, MA
Parameter Units #Detects  # Sample Mean Std. Dev Minimum Maximum Median
Results

Ac-228 pCi/g 3 3 0.439 0.092 0.346 0.531 0.438
Ag-108m pCi/g 6 28 2.152 2.470 0.110 6.048 1.353
Ag-110m pCi/g 0 3 0.000

. Am-241 pCi/g 0 3 0.000
Bi-212 pCi/g 1 2 0.693 0.693 0.693 0.693
Bi-214 pCi/g 3 3 0.389 0.047 0.335 0.421 0.410
Ce-144 pCi/g 0 3 0.000
Co-58 pCi/g 0 33 0.000
Co-60 pCi/g 14 33 1.071 1.285 0.148 4.080 0.392
Cs-134 pCilg 0 33 0.000
Cs-137 pCi/g 15 33 0.724 0.765 0.084 2.803 0.428
Fe-59 pCi/g 0 3 0.000
K-40 pCi/g 3 3 9.805 1.502 8.328 11.330 9.758
Mn-54 pCi/g 0 3 0.000
Nb-95 pCi/g 0 3 0.000
Pb-212 pCi/g 3 3 0430 0.097 0.331 0.525 0.434
Pb-214 pCi/g 3 3 0.420 0.088 0.330 0.507 0.422
Ra-226 pCi/g 2 2 0.906 0.032 0.884 0.929 0.906
Ru-103 pCi/g 0 3 0.000
Ru-106 pCi/g 0 3 0.000
Sb-124 pCi/g 0 3 0.000
Sb-125 pCi/g 0 1 0.000
TI-208 pCi/g 2 2 0452 0.070 0.403 0.502 0.452
Zn-65 pCilg 0 3 0.000
Zr-95 pCi/g 0 3 0.000
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Table 3
Summary of Detected Results Above Criteria
- NOL-03 -- Asphalt -
Yankee Nuclear, Power Station Rowe, MA
T ; DCGL _Asphalt =~ :

g R - #Sample " Criterion ** ° | #Detects Above Maximum

Parameter . © 77 #Detects - - Results = Concentration __ Units:  _ Criterion’ ' Detected
‘Ac228 3 3 SO - pCilg " - 0 053
Ag-108m 6 28 1,852 i pCilg . . 0 6.05 .
Ag-110m 0 3 20 pCilg - 0: -
Am-241 0 3 4435 pCilg 0 SR
Bi-212 1 2 b pCilg <+, . 0° . 0.69
Bi-214 3 3 pCilg: . .0, - 0.42
Ce-144 ‘, 0 3 . pCi/g ! 0 .
Co-58 . -. 0 33 ; pCig 0. ,
Co-60 14 . ¢33 . 484 pCi/g 0 . 408"
Cs-134 .0 33 X)) pCilg . 0 o
Cs-137 : S T 33 12.24 , pCilg 0. 280"
Fe-59 ; 0 3 S " pCilg ‘ 0.

K-40 3 3 , ; pCilg . ' 0 11.33.
Mn-54 0 3 ' 21,66 _ pCilg 0. ‘
Nb-95 0 3 T pCilg 0 o
Pb-212 3 ;3 1 pCilg 0" 0.53
Pb-214 3 3 : pCilg 0. 0.51°
Ra-226 2 2 ; pCirg =~ ' 0: © 093
Ru-103 0 3 " pCilg ~ 0 o
Ru-106 0 3 68.21 pCi/g 0

Sb-124 0 3 3 . pCilg 0

Sb-125 0 1 37.73 pCi/g 0.

TI-208 2 2 ‘ pCilg 0. 0.50 -
Zn-65 0 3 L pCi/g 0 .
Zr-95 0 3 Lo pCi/g - 0



Table 4
Rad

* NOL-03 -- Asphalt (pCi/g)
Yankee Nuclear Power Statioq Rowe, MA

Page 1 of 6

AS98.49 (2995)

AS98.49 (2995)

IR-100 (508)

Station (Key) |AS98.49 (2995) IR-101 (510) [IR-102 (512)
Sample ID  |AS98.49A. -  [AS98.49B  |AS98.49C IRAS-100  [IRAS-101  |IRAS-102
Date Sampled |10/29/1998 . 10/29/1998 _l10129/1998 6/22/1994 . |6/23/1994  [6/23/1994.. .
Ac-228 0.5311 0.4381 0.3464

Ag-108m -0.01939 U 0.008413 U -0.005179 U 0.087 UM 6.048[0.04 UM
Ag-110m 0.00823 U 0.007742 U -0.04431U

Am-241 o0U o0U - ouU

Bi-212 0.5057 U 0.6926

Bi-214 0.4102 0.4205 0.3352

Ce-144 -0.09206 U 0.1842U -0.04834 U

Co-58 -0.008776 U -0.01303 U -0.003223 U 0.107UM  [0.132UM  [0.051 UM
Co-60 0.00466 U 0.03683 U 0.1481 12.594 4.08|0.0917 UM
Cs-134 -0.04835 U 0.0092'U 0.04485 U 0.078UM  {0.13UM 0.047 UM _
Cs-137 0.01588 U 0.0001121 U 0.02577U 1.377 2.803 0.203
Fe-59 0.02187U -0.04704 U -0.02544 U

K~40 11.33 8.328 9.758

Mn-54 0.02287 U 0.02265U -0.02347U

Nb-95 0.01537U 0.004252 U 0.02463 U

Pb-212 0.5252 0.3313 0.4339

Pb-214 0.5072 0.422 0.3304

Ra-226 0.9289 0.8838

Ru-103 0.01168 U -0.01817U 0.01195U

Ru-106 -0.03926 U 0.1053 U 0U

Sb-124 0uU -0.02045 U o0uU

Sb-125 -0.04705 U

T1-208 0.5017 0.4027

Zn-65 -0.01841U -0.04975 U -0.0304 U

Zr-95 0.03953 U 0.05424 U 0.0044 U

SOF 0.031 0.649 1.782 0.017

U-not detected (value is not greater than 2 sigma); UM-nondetect (value is equal to MDA)

Asphalt Basic Data 12/15/2003

Blank results indicate chemical not analyzed




Table 4
Rad

NOL-03 — Asphalt (pCi/g) _
Yankee Nuclear Power Station Rowe, MA

Page 2 of 6

Station (Key)
Sample ID
Date Sampled’

IR-103 (514) ..
IRAS-103 "
6/23/1994

| 16/23/1994

IR-104 (516)
IRAS-104 ~

IR-105 (518) "
IRAS-105"°

IR-106 (520)
IRAS-106

IR-107 (522) .

- JIRAS-107 -
' 16/23/1994

IR-108 (524)
IRAS-108 -

16/23/1994 -

Ac-228
Ag-108m
Ag-110m
Am-241
Bi-212
Bi-214
Ce-144
Co-58
Co-60 * '
Cs-134 .-
Cs-137 7

" |Fe-59

K-40
Mn-54
Nb-95
Pb-212
Pb-214
Ra-226
Ru-103
Ru-106
Sb-124
Sb-125
T1-208
Zn-65
Zr-95
SOF

" |0.048 UM

< 10.069 UM

-10.048 UM

-0.37

- 0.21

0.094

-10.057 UM

0.056 UM
0.192
0.057 UM
0.155

0.052

6/23/1994

- 10.055UM -

'10.046 UM

0.053UM" ' ;

0.0616 UM

10,0835

0.007

" |6/23/1994

~lo.o61 UM -

0.048 UM -

0171

~lo.0s9 UM

0.246

0.055

10.062 UM

0.204

0.419
0.051 UM
© 0 0.298

0.135

0.125

0.073UM -

0.414

0.061 UM -

'0.985

0.181

U-not detected (value is not greater than 2 sigma); UM-nondetect (value is equal to MDA)
Blank results indicate chemical not analyzed -

Asphalt Basic Data 12/15/2003




Table 4
Rad

NOL-03 - Asphalt (pCi/g)
Yankee Nuclear Power Station Rowe, MA

Page 3 of 6

Station (Key)
Sample ID
Date Sampled

IR-112 (531)
IRAS-112 |
6/30/1994

IR-113 (533).
IRAS-113 -
6/30/1994

IR-124 (548)
IRAS-124
8/3/1994

IR-125 (550)
IRAS-125 : .
8/3/1994

IR-126 (552)
IRAS-126
8/3/1994

IR-134 (564)
IRAS-134

- 18/8/1994

Ac-228
Ag-108m
Ag-110m
Am-241
Bi-212
Bi-214
Ce-144
Co-58
Co-60
Cs-134
Cs-137
Fe-59
K-40
Mn-54
Nb-95
Pb-212
Pb-214
Ra-226
Ru-103
Ru-106
Sb-124
Sb-125
TI1-208
Zn-65
Zr-95
SOF

0.075 UM

0.064 UM
0.0845 UM
0.065UM -
0.0909 UM

0.063 UM

0.064 UM
0.0632 UM
0.052 UM
0.0759 UM

0.048 UM

0.053 UM

0.0926 UM :

0.059 UM
0.0668 UM

0.044 UM

0.058UM
0.083 UM
0.049 UM
0.0733 UM

0.048 UM

0.065 UM
0.0721 UM
0.052 UM
0.0603 UM

0.047 UM

0.047 UM
0.0735 UM
0.049 UM
0.0554 UM .

U-not detected (value is not greater than 2 sigma); UM-nondetect (value is equal to MDA)
Blank results indicate chemical not analyzed

Asphalt Basic Data 12/15/2003




Table 4
Rad

~ NOL-03 — Asphalt (pCi/g)
Yankee Nuclear Power Station Rowe, MA

Page 4 of 6

Station (Key)
Sample ID
Date Sampled

IR-135 (566)
IRAS-135

- |IRAS-143
8/8/1994 -

IR-143 (579)

IR-144 (581) -

T ]IRAS-144: " -
- |8/10/1994 - -

IR-145 (583).
IRAS-145
8/10/1994

|1RAS-153
. |9/1471994 -

IR-153 (592).

IR-154 (594)

‘[IRAS-154 - -

Ac-228
Ag-108m |
Ag-110m -
Am-241
Bi-212
Bi-214
Ce-144
Co-58
Co-60 i
Cs-134
Cs-137
Fe-59
K-40
Mn-54
Nb-95
Pb-212
Pb-214
Ra-226
Ru-103
Ru-106
Sb-124
Sb-125
T1-208
Zn-65
Zr-95

- |soF

- ]0.052 UM

[0.059 um
-{0.092 UM

0.054 UM
0.069 UM

8/10/1994 -

0.055 UM

0.061 UM

~-10.0853 UM

0.053 UM

-[0.0674 UM -

0.055; UM

:|0.066 UM

0.0763 UM - -
*:{0.061 UM
0.081UM " ::

0.056 UM -

0.053 UM

0.073UM .
0.0806 UM -

0.0805 UM -

0.048UM -

1
'

0.052 UM~
0.0861 UM
0.043 UM |
0.0682 UM

9/15/1994

0.042UM - -

{0.057 um

0.0776 UM .
0.04UM .
0.0621 UM - -

U-not detected (value is not greater than 2 sigma); UM-nondetect (value is equal to M
Asphalt Basic Data 12/15/2003 :

Blank results indicate chemical not analyzed

DA)




Table
Rad

4

NOL-03 -- Asphalt (pCi/g)
Yankee Nuclear Power Station Rowe, MA

Page 5 of 6

Station (Key)
Sanflple ID
Date Sampled

IR-158 (600)
IRAS-158
9/14/1994 =

IR-43 (447)
TRAS-43.
5/20/1993

IR-44 (449)
IRAS-44

IR-45 (451)
IRAS-45
5/18/1993

IR-46 (453)
IRAS-46
5/19/1993

IR-59 (464)

- [IRAS-59

6/3/1993

IR-60 (466)
IRAS-60
6/3/1993:

Ac-228
Ag-108m
Ag-110m
Am-241
Bi-212
Bi-214
Ce-144
Co-58
Co-60
Cs-134
Cs-137
Fe-59
K-40
Mn-54
Nb-95
Pb-212
Pb-214
Ra-226
Ru-103
Ru-106
Sb-124
Sb-125
T1-208
Zn-65
Zr-95
SOF

0.056 UM

0.06 UM
0.183

0.073 UM
0.428

0.073

0.0474 UM
0.0832 UM
0.063 UM
0.059 UM

5/18/1993

0.0838 UM
0.0939 UM
0.073 UM
0.104 UM

0.0584 UM
0.0901 UM
0.071 UM

0.0758 UM

0.0698 UM

0.356|

0.075 UM
0.499

0.114

2.502

0.134 UM

1.65

0.133 UM
1.841

0.785

3.923

0.112UM
" 3.092

0.111 UM
0.923

1.175

U-not detected (value is not greater than 2 sigma); UM-nondetect (value is equal to MDA)
Asphalt Basic Data 12/15/2003 Blank results indicate chemical not analyzed



N

U-not detected (value is not greater than 2 sigma); UM-nondetect (value is equal to MDA)

Asphalt Basic Data 12/15/2003

Table 4
“Rad

. NOL-03 - Asphalt (pCi/g)
Yankee Nuclear Power Station Rowe, MA

Station (Key)
Sample ID
Date Sampled

IR-61 (468)
IRAS-61:

IR-99 (506)
IRAS-99
6/22/1994

Ac-228
Ag-108m
Ag-110m
Am-241
Bi-212
Bi-214
Ce-144
Co-58
Co-60
Cs-134
Cs-137
Fe-59
K-40
Mn-54
Nb-95
Pb-212
Pb-214
Ra-226
Ru-103
Ru-106
Sb-124
Sb-125
T1-208
Zn-65
Zr-95
SOF

6/3/1993

0.0727 UM

- 20296
0.072 UM

" 0234

. 0.08

0.11

0.072 UM
1.032

0.06 UM
0.581

0.274

Blank results indicate chemical not analyzed

Page 6 of 6



Station Key
587
566
568
569
570
579
581
583
596
586
533
592
594
596
596
596
596
449
585
512
453
464
466
468
504
505
506

Station
IR-148
IR-135
IR-136
IR-137
IR-138
IR-143
IR-l44A
IR-145
IR-155
IR-147
IR-113
IR-153
IR-154
IR-155
IR-155
IR-155
IR-155
IR-44
IR-146
IR-102
IR46
IR-59
IR-60
IR-61
IR-97
IR-98
IR-99

Table 1

Sum of Fractions
NOL-03 -- Soil
Yankee Nuclear Power Station Rowe, MA

Sample ID
IRTS-148
IRTS-135
IRTS-136
IRTS-137
IRTS-138
IRTS-143
IRTS-144
IRTS-145
IRTS-155F
IRTS-147
IRTS-113
IRTS-153
IRTS-154
IRTS-155A
IRTS-155B
IRTS-155C
IRTS-155D
IRTS-44
IRTS-146
IRTS-102
IRTS-46
IRTS-59
IRTS-60
IRTS-61
IRTS-97
IRTS-98
IRTS-99

0.066
0.226
224.524
40.225
1.541
0.114
0.139
0.069
0.063
0.142
0.083
0.015
0.049
9.744
2.180
0.489
0.113
0.026
0.068
0.844
4.732
0.716
4.610
0.853
3.881
10.106
0.395

Pagelof 3

Sum Of Fractions
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Table 1
Sum of Fractions
NOL-03 -- Soil
Yankee Nuclear Power Station Rowe, MA
Station Key - Station Sample ID ) .. :Sum Of Fractions

564 - - IR-134 IRTS-134 . 0.352
510 IR-101 IRTS-101 : 0417 .
550 IR-125 lRTS—lZS o 0.034 -
514 IR-103 IRTS-103 - 0.407
516 IR-104 IRTS-104 T 4.978
518 IR-105 '+ IRTS-105 : 2.483
520 : IR-106 'IRTS-106 - 0.680
522 IR-107 “+JRTS-107 S 5.264
524 IR-108 -IRTS-108 T 2.431
531 IR-112 IRTS-112 0.309
600 IR-158 -IRTS-158A S 5.094
508 IR-100 IRTS-100 0.780 .-
3232 TS503 TS503 o 0.275
3220 TS488 TS488 - : 0.009 =
3221 TS489 TS489A " ) : 0.004
3222 - TS490 TS490A T 0.004
3223 TS491 TS491A ' 0.016
3223 TS491 TS491B: ‘ 0.003 .
3224 TS492 TS492A o 0.009 .
3225 TS493 TS493- ¢ o 0.064
596 IR-155 IRTS:155E : 0.051 -
3227 TS496 TS496 - . R 0.117
3217 TS485 TS485 ' : 0.109
3233 TS504 TS504 S 0.525
3234 . TS505 TS505 0.003
3235 ' TS506 TS506 0.014

3236 TS507 TS507 0.010



Station Key
3253
3254
3255
3226
3202
600
600
600
600
600
600
602
3219
3201
3218
3210
3210
3211
3212
3213
3215
3216
3256
60§

Station
TS525
TS526
TS527
TS494
TS413
IR-158
IR-158
IR-158
IR-158
IR-158
IR-158
IR-159
TS487
TS412
TS486
TS478
TS478
TS479
TS480
TS481
TS483
TS484
TS528
IR-163

Table 1

Sum of Fractions
NOL-03 --Soil
Yankee Nuclear Power Station Rowe, MA

Sample ID
TS525
TS526
TS527
TS494
TS413
IRTS-158B
IRTS-158C
IRTS-158D
IRTS-158E
IRTS-158F
IRTS-158G
IRTS-159
TS487
TS412
TS486
TS478A
TS478B
TS479A
TS480A
TS481
TS483
TS484
TS528
IRTS-163

Page3of 3

Sum Of Fractions
0.004
0.006
0.200
0.039
0.159
3.112
0.332
0.078
0.069
0.066
0.012
0.075
0.075
0.021
0.113
0.010
0.011
0.017
0.515
0.006
0.083
0.023
0.049
0.007

Min 0.003
Max 224.524
Mean 4.302



C

Table 2

C

. Pagelof 1
Statistical Data Summary — NOL-03 - Soil
Yankee Nuclear Power Station Rowe, MA
Parameter Units #Detects =~ # Sample - Mean Std. Dev Minimum - = Maximum Median
Results :

T Ac-228 pCilg 38 38 0.938 0.727 0.595 5.238 0.794
Ag-108m pCilg 44 92 8.990 23.273 0.041 99.714 . 0.315
Ag-110m pCilg 1 38 ~0.056 g 0.056 0.056 0.056
Am-241 pCi/g 0 38 0.000
Ba-140 pCi/g 0 2 0.000
Bi-212 pCi/g 20 26 0.785 .- 0.181 0.546 1.108 0.782
Bi-214 pCilg 31 31 0.541 0.530 0.367 3.385 0.440
Ce-144 pCi/g 1 38 0.256 0.256 0.256 0.256
Co-58 pCi/g 1 95 0.212 0.212 0.212 0.212
Co-60 pCi/g 61 95 21.358 129.420 0.047 1008.800 - 0.866
Cs-134 pCilg 95 0.298 0.399 0.027 0.756" ;0.110
Cs-136 pCi/g | 2 - 0.332 T 0.332 0.332° .. 0332
Cs-137 pCi/g 72 95 3.343 9.759 0.041 61.209 - 0287
Eu-152 pCilg 0 2 0.000 : N
Fe-59 pCi/g 38 0.000 S
1-132 pCi/g 1 2 1.650 ) 1.650 1.650 -, "~ 1.650
K-40 pCi/g 32 - 38 19.013  °  16.994 1.656 109.400 17.100
La-140 pCi/g 1 1 0.167 0.167 0.167 0.167
Mn-54 pCilg 3 38 0.124 0.146 0.040 0.292 0.040
Nb-95 pCilg 7 38 0.042 0.008 0.029 0.052 0.044
Np-239 pCilg 0 3 0.000 C T B .
Pb-212 pCi/g 38 38 0.922 0.720 0.606 5.202. 0.821
Pb-214 pCi/g 38 38 0.560 0.534 0.358 3.744 0.472
Ra-226 pCi/g I8 25 1.288 0.257 0.870 1.779 1.327
Ru-103 pCi/g 2 38 0.039 0.012 0.031 0.048 0.039
Ru-106 pCi/g 1 38 0.299 0.299 0.299 0.299
Sb-124 pCilg 0 38 0.000
Sb-125 pCilg 0 3 0.000
Se-75 pCi/g 0 1 0.000 .

TI-208 pCilg - 37 . 37 . 0848 . 0.652 . 0.558 - - 4,652 0.740
Zn-65 pCi/g 0 - 38 . 0 0000 . B
Zr-95 pCi/g -5 -38 - 0.063 . 0.007 - - 0.059 0.075 0.059




Parameter

Ac-228
Ag-108m
Ag-110m
Am-241
Ba-140
Bi-212
Bi-214
Ce-144
Co-58
Co-60
Cs-134
Cs-136
Cs-137
Eu-152
Fe-59
I-132
K40
La-140
Mn-54
Nb-95
Np-239
“Pb-212
Pb-214
Ra-226
Ru-103
Ru-106
Sb-124
Sb-125
Se-75.
.T208
Zn-65
Zr-95

# Detects

72

_— ) ) W
N0 XONNWeN—=OO

w
NONOOo O =

Table3
Summary of Detected Results Above Criteria

NOL-03 --Seil
Yankee Nuclear Power Station Rowe, MA

# Sample
Results

38
92
38
38
2
26
31
38
95
95
95
2
95
2
38
2
38
1
38
38
3
38
38
25
38
38
38
3
1
37
38
38

DCGL_Soil

Criterion
Concentration

8.52

44.35

4.84
6.71

12.24
12.06

21.66

68.21

37.73

Units

pCi/g
pCi/g
pCi/g
pCi/g
pCi/g
pCi/g
pCi/g
pCi/g
pCi/g
pCi/g
pCi/g
pCi/g,
pCi/g
pCilg
pCi/g
pCi/g

- pCi/g

pCi/g
pCi/g
pCi/g
pCi/g
pCi/g
pCi/g

-pCi/g

pCi/g
pCi/g
pCi/g
pCi/g
pCi/g
pCilg
pCi/g
pCi/g

# Detects Above

Criterion

—

COOO OO OLCOOCOOCOLCOOOCOOoOVWOoOORROOOOCODOONO

Pagelof 1

Maximum
Detected

524
99.71
0.06

111
3.39
0.26
0.21
1008.80
0.76
0.33
61.21

1.65
- 109.40
0.17
0.29
0.05

5.20 ~
3.74
1.78
0.05
030

4.65

0.07



Table 4
Rad

, NOL-03 -- Soil (pCi/g) N
Yankee Nuclear Power Station Rowe, MA

Page 1 of 16

Station (Key)
Sample ID
Date Sampled

TIR-100 (508)
- JIRTS-100 - -
6/22/1994

IR-101 (510)

IRTS-101:.
6/23/1994 "

TiR-102 (512)°

IRTS-102 - :

" 16/23/1994 -

IR-103 (514)
IRTS-103 ~

" |IRTS-104°
16/23/1994

IR-104 (516)

TIR-105 (518)
* [IRTS-105

6/23/1994 - - -

Ac-228
Ag-108m
Ag-110m
Am-241
Ba-140
Bi-212
Bi-214
Ce-144
Co-58 .
Co-60
Cs-134-
Cs-136
Cs-137
Eu-152
Fe-59
I-132
K-40
La-140
Mn-54
Nb-95
Np-239
Pb-212
Pb-214
Ra-226
Ru-103
Ru-106
Sb-124
Sb-125
Se-75
T1-208
Zn-65
Zr-95
SOF

0.192]

0.135UM
- 2.56
0.118 UM

2.795)

0.78)

0.796

0.088UM -
T 1.155

"10.075 UM -

1.034

6/23/1994°

lo.a32uM -

0.417] .

0.15

0.109 UM

1.742

0.844

~lo.10s UM
3.31| -
{o.0ssuMm - -

0.086 UM

1.565

1.022| - -

0.407

0.156 UM

- 10.239 UM

23.909
0.202 UM

0.445

4.978

6.362

0.148UM =
6.375

0.158 UM

5.12

2.483

U-not detected (value is not greater than 2 sigma); UM-nondetect (value is equal to MDA)
Blank results indicate chemical not analyzed'

Soil Basic Data 12/15/2003




Table 4
Rad

NOL-03 -- Soil (pCi/g)
Yankee Nuclear Power Station Rowe, MA

Page 2 of 16

Station (Key)
Sample ID
Date Sampled

IR-106 (520)
IRTS-106: -
6/23/1994

IR-107 (522)°
IRTS-107
6/23/1994

IR-108 (524)
IRTS-108.
6/23/1994

IR-112 (531):
IRTS-112
6/30/1994

IR-113 (533)

- [IRTS-113"
- 16/30/1994

IR-124 (548)
1IRTS-124 -
8/3/1994

Ac-228
Ag-108m
Ag-110m
Am-241
Ba-140
Bi-212
Bi-214
Ce-144
Co-58
Co-60
Cs-134
Cs-136
Cs-137
Eu-152
Fe-59
I-132
K-40
La-140
Mn-54
Nb-95
Np-239
Pb-212
Pb-214
Ra-226
Ru-103
Ru-106
Sb-124
Sb-125
Se-75
T1-208
Zn-65
Zr-95
SOF

0.555

0.102 UM
2.476
0.082 UM

1.262

0.68

25.948

0.229 UM
7.661
0.235 UM

7.182

5.264

0.496

0.161 UM
8.124
0.124 UM

8.494

2.431

0.321

0.082 UM
1.171
0.071 UM

0.357

0.309

0.138

0.066 UM
0.231
0.055 UM

0.232

0.083

0.05 UM

0.072 UM
0.0811 UM

" |0.051 UM

0.0815 UM

U-not detected (value is not greater than 2 sigma); UM-nondetect (value is equal to MDA)
Blank results indicate chemical not analyzed

Soil Basic Data 12/15/2003
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Table 4
Rad

NOL:03 :- Soil (pCi/g) |
Yankee Nuclear Power Station Rowe, MA'

Page 3 of 16

Station (Key) -
Sample ID
Date Sampled -

-|IRTS-125°

IR-125 (550)

8/3/1994 * =

IR-126 (552)

"[IRTS-126 "

8/4/1994 "+

IR-134 (564) -
IRTS-134 -~
8/8/1994

IR-135 (566)
IRTS-135; .
8/8/1994

IR-136 (568)
IRTS-136: -

 18/8/1994

IR-137 (569)
IRTS-137

Ac-228
Ag-108m
Ag-110m
Am-241
Ba-140
Bi-212
Bi-214
Ce-144
Co-58
Co-60
Cs-134 -+
Cs-136
Cs-137
Eu-152
Fe-59
[-132
K-40
La-140
Mn-54
Nb-95
Np-239
Pb-212
Pb-214
Ra-226
Ru-103
Ru-106
Sb-124
Sb-125
Se-75
T1-208
Zn-65
Zr-95
SOF

0.08UM" - -

0.077 UM
0.0818

*10.063 UM

0.206

0.034

0.041 UM

*10.043 UM

0.0696 UM
0.047UM

0.0712 UM

1.103| "

0.092 UM’

| 1.015]"
0.086 UM

0.153| -

0.352

- 10.082 UM

0.278

0.834
0.08 UM

0.226]

"|12.826 UM

0.258]

99.714

1008.8
2.16 UM

52.701

224.524

8/8/1994 -

- 98.174

© 10.862 UM

114.13
0.756

61.209

40.225

U-not detected (value is not greater than 2 sigma); UM-nondetect (value is equal to MDA)
Blank results indicate chemical not analyzed

Soil Basic Data 12/15/2003




Table 4
Rad

NOL-03 -- Soil (pCi/g)
Yankee Nuclear Power Station Rowe, MA:

Page4 of 16

Station (Key)
Sample ID
Date Sampled

IR-138 (570)
IRTS-138
8/8/1994

IR-143 (579)
IRTS-143
8/10/1994

IR-144 (581)
IRTS-144
8/10/1994

IR-145 (583)
IRTS-145: ;-
8/10/1994 "

IR-146 (585) .
IRTS-146
9/12/1994

IR-147 (586)
IRTS-147
9/13/1994

Ac-228
Ag-108m
Ag-110m
Am-241
Ba-140
Bi-212
Bi-214
Ce-144
Co-58
Co-60
Cs-134
Cs-136
Cs-137
Eu-152
Fe-59
I-132
K-40
La-140
Mn-54
Nb-95
Np-239
Pb-212
Pb-214
Ra-226
Ru-103
Ru-106
Sb-124
Sb-125
Se-75
TI-208
Zn-65
Zr-95
SOF

2.833

0.129 UM
4.683
0.119 UM

2.943

1.541

0.144

0.066 UM

0.249|

0.046 UM

0.554

0.114

0.197

0.074 UM
0.393
0.062 UM

0.425

0.139

0.062 UM

0.053 UM
0.226
0.057 UM

0.277

0.069

0.074 UM

0.055 UM
0.245
0.056 UM

0.207

0.068

0.117

0.092 UM
0.454
0.09 UM

0.417|

0.142

U-not detected (value is not greater than 2 sigma); UM-nondetect (value is equal to MDA)
Blank results indicate chemical not analyzed

Soil Basic Data 12/15/2003



Table 4
Rad

N NOL-03 -- Soil (pCi/g)
Yankee Nuclear Power Station Rowe, MA

Page S of 16

Station (Key) -
SampleID
Date Sampled -

IR-148 (587) -
IRTS-148). ;'
9/13/1994"

IR-153 (592)
IRTS-153 .-

IR-154 (594) -
IRTS-154

- 19/14/1994 -

IR-155 (596)
IRTS-155A :
9/12/1994

IR-155 (596)
IRTS-155B
9/12/1994 ..

IR-155 (596)
IRTS-155C . -

Ac-228
Ag-108m
Ag-110m
Am-241
Ba-140
Bi-212
Bi-214
Ce-144
Co-58
Co-60
Cs-134 "'
Cs-136
Cs-137
Eu-152
Fe-59
[-132
K-40
La-140
Mn-54
Nb-95
Np-239
Pb-212
Pb-214
Ra-226
Ru-103
Ru-106
Sb-124
Sb-125
Se-75
T1-208
Zn-65
Zr-95
SOF

0.16] * -

(0078 UM -

0.154

10.067 UM

C - 0191

0.066

9/14/1994°

0.131

0.065UM - -
0.0867 UM
0.061 UM

0.0969 UM

0.015] -

0.074 UM

0.065UM
0.181

0.054 UM - *

"1 0.136]

0.049] -

37.352

0.288 UM
18.657
0.332 UM

“10.156 UM~

18.412] »

9.744| - -

5.026

0.155 UM
5.293

6.068

2.18

9/13/1994 -

© 1.096

0.078UM -
1.266

~10.072 UM

1.203

0.489

U-not detected (value is not greater than 2 sigma); UM-nondetect (value is equal to MDA)
Blank results indicate chemical not analyzed

Soil Basic Data 12/15/2003




Table 4
Rad

NOL-03 -- Soil (pCi/g)
Yankee Nuclear Power Station Rowe, MA

Page 6 of 16

Station (Key)
Sample ID
Date Sampled

IR-155 (596) .
IRTS-155D
9/13/1994

IR-155 (596) .
IRTS-155E -
9/12/1994

IR-155 (596)
IRTS-155F -
9/14/1994

IR-158 (600)
IRTS-158A
9/13/1994.

IR-158 (600)
IRTS-158B"

-19/13/1994

IR-158 (600)
IRTS-158C
9/13/1994

Ac-228
Ag-108m
Ag-110m
Am-241
Ba-140
Bi-212
Bi-214
Ce-144
Co-58
Co-60
Cs-134
Cs-136
Cs-137
Eu-152
Fe-59
I-132
K-40
La-140
Mn-54
Nb-95
Np-239
Pb-212
Pb-214
Ra-226
Ru-103
Ru-106
Sb-124
Sb-125
Se-75
T1-208
Zn-65
Zr-95
SOF -

0.425

0.059 UM
0.201
0054 UM ..

0.263

0.113

0.187

0.052 UM -
0.095
0.047 UM

0.115

0.051

0.157

0.088 UM
0.215
0.074 UM

0.105 UM

0.063

0.2UM
9.876
0.201 UM.

7.778

20.594) . -

5.094|

3.944

0.181 UM
: 8.877
0.165 UM

9.965

3.112

0.149

0.08 UM

0.075 UM

0.332

0.866].

1.659{

U-not detected (value is not greater than 2 sigma); UM-nondetect (value is equal to MDA)
Blank results indicate chemical not analyzed

Soil Basic Data 12/15/2003

N ;



Table 4
Rad

J NOL-03 -- Soil (pCi/g) ‘
Yankee Nuclear Power Station Rowe, MA

Page 7 of 16

Station (Key)
SampleID -
Date Sampled

IR-158 (600)
IRTS-158D

IR:158 (600)
IRTS-158E
9/12/1994 .

IR-158 (600)

|IRTS-158F ..

9/13/1994 - .

IR-158 (600)
IRTS-158G *:
9/15/1994

IR-158 (600) -
IRTS-158H °

IR-159 (602) -
IRTS-159
9/13/1994

Ac-228
Ag-108m
Ag-110m
Am-241
Ba-140
Bi-212
Bi-214
Ce-144 :
Co-58 .77
Co-60 !
Cs-134 .
Cs-136
Cs-137
Eu-152
Fe-59
[-132
K-40
La-140
Mn-54
Nb-95
Np-239
Pb-212
Pb-214
Ra-226
Ru-103
Ru-106
Sb-124
Sb-125
Se-75
T1-208
Zn-65
Zr-95
SOF

: 0.054 UM .

9/13/1994 -

0.061 UM

0.077 UM
© 0.175

'0.515

0.078

0.059 UM

0.076 UM
- 0201
0.061 UM

0.336

0.069

10.226

‘lo.or6UM -
100,124

0.059UM - - .

.0.167

0.066

0.061 UM :

0.065UM !
0.0962 UM ..
0.062 UM

"0.145

3
i

0.012

9/15/1994 .

0.06 UM

0.072UM *
0.045UM . ~

10.059 UM

0.0791 UM

0.073 UM .

fo.o7uM-

0.251
0.064UM

0.289

0.075

U-not detected (value is not gréater than 2 sigma); UM-nondetect (value is equal to MDA)
Blank results indicate chemical not analyzed

Soil Basic Data 12/15/2003




Table 4
Rad

NOL-03 -- Soil (pCi/g)
Yankee Nuclear Power Station Rowe, MA

Page 8 of 16

Station (Key)'
Sample ID
Date Sampled

IR-160 (603)
IRTS-160 .
9/13/1994

IR-161 (604)
IRTS-161
9/20/1994

IR-162 (605)
IRTS-162
9/20/1994

IR-163 (606) -
IRTS-163
9/20/1994 -

IR-164 (607)

. |IRTS-164

9/20/1994

IR-43 (447) .
IRTS-43

Ac-228
Ag-108m
Ag-110m
Am-241
Ba-140
Bi-212
Bi-214
Ce-144
Co-58
Co-60
Cs-134
Cs-136
Cs-137
Eu-152
Fe-59
1-132
K-40
La-140
Mn-54
Nb-95
Np-239
Pb-212
Pb-214
Ra-226
Ru-103
Ru-106
Sb-124
Sb-125
Se-75
T1-208
Zn-65
Zr-95
SOF

0.061 UM

0.074 UM
0.104 UM
0.073 UM

0.0871 UM

0.05 UM

{0.067UM
" |0.093 uM

0.053 UM

0.0755 UM

0.053 UM

0.075 UM
0.0966 UM

-10.056 UM

0.0932 UM

0.05 UM

0.075 UM
0.121 UM
0.057 UM

0.0828

0.007

0.069 UM

0.078 UM

-10.0982 UM

0.069 UM

0.135 UM

5/19/1993

0.0752UM -
0.089 UM
0.064 UM

0.0825 UM

U-not detected (value is not greater than 2 sigma); UM-nondetect (value is equal to MDA)
Blank results indicate chemical not analyzed

Soil Basic Data 12/15/2003



Table 4
Rad
NOL-03 -- Soil (pCi/g) _
Yankee Nuclear Power Station Rowe, MA

Page 9 of 16

Station (Key) .
Sample ID
Date Sampled

IR-44 (449) .

|IRTS-44

IR45 (451)
IRTS-45

IR-46 (453) -
IRTS-46 .

IR-59 (464)
IRTS-59 -

6/3/1993 -

TR-60 (466)
IRTS-60
6/411993"

IR-61(468)
IRTS-61. .;

IR-97 (504)

IRTS-97: - |’

Ac-228
Ag-108m
Ag-110m
Am-241
Ba-140
Bi-212
Bi-214
Ce-144
Co-58
Co-60
Cs-134
Cs-136
Cs-137
Eu-152
Fe-59
1-132
K-40
La-140
Mn-54
Nb-95
Np-239
Pb-212
Pb-214
Ra-226
Ru-103-
Ru-106
Sb-124
Sb-125
Se-75
T1-208
Zn-65
Zr-95 .
SOF

5/20/1993 -

0.111UM -
0.0972 UM

+10.09 UM

0.324

0.026

5/18/1993

0.0683 UM
0.0863 UM
0.061 UM

0.0764 UM

~|5/18/11993

. '0.503

- 0.212

19.267] -

0.286 UM

8.447

4.732]

b 2,281

0.122 UM
1.504
0.121 UM

1.678

7.587

“10.166 UM

13.54

10.138 UM

11.27

4.61

6/3/1993 " ..}

0.234

0.167UM - :
3.633
0.121 UM

0.916

0.853

6/22/1994

. 9.348}

[l

0.2 UM

, 10.064|
‘0177 UM

" 8.61

3.881

U-not detected (value is not greater than 2 sigma); UM
Soil Basic Data 12/15/2003

Blank results indicate chemical not analyzed

-nondetect (value is equal to MDA)



Table 4 Page 10 of 16
Rad
NOL-03 -- Soil (pCi/g)
Yankee Nuclear Power Station Rowe, MA
Station (Key) |IR-98 (505), [IR-99 (506), |TS412 (3201) - |TS413 (3202) |TS478 (3210) TS478 (3210)
Sample ID IRTS-98 ° - [IRTS-99° |TS412 TS413 "|TS478A TS478B -
Date Sampled [6/22/1994 . |6/22/1994  |10/30/1997 10/30/1997 6/10/1998 6/10/1998
Ac-228 ; 0.6457 5.238 0.318 0.9299
Ag-108m 67.296]0.085 UM  [0.004483 U -0.01096 U -0.02098 U 0.02306 U
Ag-110m 0.01846 U -0.1119U 0.0204 U -0.002394 U
Am-241 ouU 1 0] ' ouU ouU
Ba-140 2.249U
Bi-212 " 0.6396 0.9255 0.5942
Bi-214 0.3665 3.385 0.5007 0.4477
Ce-144 -0.06972 U -1.691U -0.01397 U -0.156 U
Co-58 0.276 UM  |0.091 UM ' [0.005783 U 0.1303 U -0.002255 U -0.007123 U
Co-60 8.257 1.656 0.07206 0.5154]0.03902 U -0.0178 U
Cs-134 0.305UM [0.085UM |0.001959U 043510 -0.001769 U -0.06362 U
Cs-136
Cs-137 6.142 0.648 0.07932 0.4811 - 0.1243 0.1327
Eu-152 -0.01579 U
Fe-59 0.01606 U 0.1274 U 0.033770 -0.07629 U
I-132
K-40 13.83 109.4 16.11 17.75
La-140 .
Mn-54 s 0.004887 U 0.2921]0.000000004917 U ]-0.004243 U
Nb-95 -0.0196 U 0.05522 U 0.01719U -0.01098 U
Np-239
Pb-212 0.7419 5.202 0.8717 0.8245
Pb-214 0.4329 3.744 0.3582 0.4647
Ra-226 5.628 U 1.139
Ru-103 -0.005777U 0.003006 U 0.008224 U -0.02734 U
Ru-106 0.01993 U 0.6631U 0.0631U -0.04072 U
Sb-124 0.002139U -0.1824 U 0.01913 U oU
Sb-125
Se-75
T1-208 0.5937 4.652 0.7852 0.9587
Zn-65 0.08745U -0.1166 U -0.06035 U -0.02031 U
Zr-95 0.01686 U 0.1622 U -0.00661 U 0.03771 U
SOF 10.106 0.395 0.021 0.159 0.01 0.011

U-not detected (value is not greater than 2 sigma); UM-nondetect (value is equal to MDA)

Soil Basic Data 12/15/2003

Blank results indicate chemical not analyzed



Table 4
Rad

NOL-03 -- Soil (pCi/g)
Yankee Nuclear Power Station Rowe, MA

Page 11 of 16

Station (Key) ' .|TS479 (3211) - |[TS480 (3212) - |TS481 (3213) |TS482 (3214) :|TS483 (3215) |TS484 (3216)
SampleID ° |TS479A .. ~ |TS480A ' |TS481 - . |TS482 ||TS483  |TS484 ¢ -
Date Sampléd |6/10/1998 .- |6/10/1998  :|6/10/1998 . "|6/10/1998 - |6/10/1998 " |6/10/1998 -
Ac-228 "~ 0.9708 0.7493| 0.752] -+ 0.9285|. 0.6879 0.9243
Ag-108m 0.07201|: 0.5699/0.01793 U -0.01291U 0.125 0.04925
Ag-110m ~  [-0.001231 U |[0.0149U - - |-0.002753U - [-0.01207U |-0.01086 U 0.02082 U’
Am-241 “lou (1] 8 “lou “lou “lou ou -
Ba-140 f , ‘ : ‘ ‘
Bi-212 0.2444 U 0.4392U 038U 0.7787 0.6362
Bi-214 0.44 0.3958]. - 04255 04691 ' 0.395 +0.455
Ce-144 .- 021310 0.3092U . .7|-0.1936 U - |0.01863U * |-0.03908 U "~ |-0.0432U "
Co-58 ‘10.002308 U -0.006828 U -[0.003908 U |-0.002177U  '[0.008178 U - |-0.003259 U
Co-60 0.0183U ~1.373/0.02806 U -0.01065U TS 0.2355 0.06432
Cs-134 0.01392U 0.03503 U -0.08258 U~ '|-0.005908U ©[0.02421U - |-0.008163U - -
Cs-136 , : : e
Cs-137 0.1035 2.006] ' 0.046/-0.01692 U 0.2427 0.0501
Eu-152 s
Fe-59 0.0168U 0.01256 U - [-0.005369U " [0U " ]-0.06436 U 0.02226 U - -
1-132 1.65 . :
K-40 17.36 17.06 17.81 18.69|; - 17.02 17.69
La-140 , _— o
Mn-54 0.0002566 U  [0.003476 U * - 0.03984]0.02407U *-* |-0.0307U - -[0.002291 U
Nb-95 0.01283U - [0.01276U . |-0.003465U " [0.005719U "' {-0.008522U " [0.01006 U~
Np-239 : i ’

Pb-212 0.9036] © 0.8409] -+ 0.8218].° - 0.8311] £ 0.7418 “1.008
Pb-214 0.5105 0430727 04637} 0.4245] 0.5121| 0.5681
Ra-226 1.323 ‘ 1.242}" f 0.9803 U 1.0720 -
Ru-103 0.01169U 0.01623 U -0.01345U - [-0.00859U ° |-0.00689U  |-0.0151U -
Ru-106 0.1071U° 0.04193U. - [0.04244U -+ [-0.1917 U: -0.04105 U 0.1038U
Sb-124 "1-0.0056 U 0.001122U - " 0.02004 U " ‘" |0.002146 U (1]8 " 10.02892U
Sb-125 : : ; ! o
Se-75 ) ; .

T1-208 0.9042| . ° 0.6404|'" i 06936|1" ' 0742 0.7663} 0.829
Zn-65 [-0.05842U - |-0.1213U  "[0.01515U " 10.01499U -~ [-0.0103U 0.0526U - -
Zr-95 -0.008614 U - "{0.004314U  [-0.03716 U ' - {0.02475U ":]! 0.05919{0.01283 U
SOF o 0017): o 0s1s) -t 0,006 ¢ i 0,083] 0.023

U-not detected (value is not greater than 2 sigma); UM-nondetect (value is equal to MDA)

Soil Basic Data 12/15/2003

Blank results indicate chémical not analyzed



Table 4 Page 12 of 16
Rad
NOL-03 - Soil (pCi/g)
Yankee Nuclear Power Station Rowe, MA

Station (Key) |TS485 (3217) |TS486 (3218) - |[TS487 (3219) |TS488(3220) |TS489 (3221) |[TS489 (3221)
Sample ID TS485 TS486 TS487 TS488 TS489A TS489B
Date Sampled [6/10/1998 . 6/10/1998 6/10/1998 6/10/1998 6/23/1998 6/23/1998
Ac-228 1.169] 0.8053|° 0.774 0.9907 1.047 1.055
Ag-108m 0.0608]. 0.04676]0U 0.01035U 0.006146 U -0.01947 U
Ag-110m 0.05571]0.006313 U -0.03446 U 0.03898 U 0.01091 U 0.0003485 U
Am-241 ou ouU ouU (128) 108 ouU
Ba-140
Bi-212 0.666 0.7852
Bi-214 0.4694 0.5029 T 0.4275]. 0.4186
Ce-144 -0.002756 U 0.07519U - 0.05458 U -0.2595U 0.123U -0.02052 U
Co-58 0.02229 U -0.005618 U -0.00969 U 0.0009633 U  |-0.0009513 U [0.003403 U
Co-60 0.38] 0.4124 0.2778|0.03375 U 0.01034U -0.02466 U
Cs-134 0.002039 U -0.0038370 -0.003972 U 0.02743]-0.02713 U 0.03565U
Cs-136 0.3317
Cs-137 0.2853). 0.2755 0.2194 0.05771 0.0499210.01945 U
Eu-152 '
Fe-59 -0.07228 U 0.06806 U 0.02673 U -0.01604 U 0.02002 U ou
[-132 8.14U
K-40 18.63 16.84 16.26 16.35]-0.06928 U -0.1416 U
La-140 0.1666
Mn-54 0.00356 U 0.005264 U 0.0241U -0.002932 U -0.001933 U 0.01556 U
Nb-95 -0.004308 U -0.008565 U 0.02824 U -0.02118U -0.02179 U 0.0374
Np-239 .
Pb-212 0.9122 0.6782 0.7696 0.8835 0.7272 0.7059
Pb-214 0.5972 0.4096 0.4529 0.5139 0.4731 0.5061].
Ra-226 1.059U 1.585):
Ru-103 -0.02186 U 0.006924 U 0.006379 U ouU -0.0007342U |[-0.01294 U
Ru-106 0.03708 U -0.1366 U -0.1819U 0.03987U 0.07885 U -0.0806 U
Sb-124 0.022U 0.01779 U 0.01137U 0.009618 U -0.02321U -0.009705 U
Sb-125
Se-75 ;
T1-208 0.826] 0.6444 0.773 0.7898 0.8151 0.9575
Zn-65 -0.04996 U -0.07039 U 0.003526 U -0.02292 U -0.0356 U 0.01213 U
Zr-95 0.03846 U -0.05841 U 0.01481 U ' 0.05897]-0.02177 U -0.0282U
SOF . 0.109 0.113 0.075 0.009 0.004

U-not detected (value is not greater than 2 sigma); UM-nondetect (value is equal to MDA)

Soil Basic Data 12/15/2003

Blank results indicate chemical not analyzed:



Table 4
Rad

NOL-03 -- Soil (pCi/g)
Yankee Nuclear Power Station Rowe, MA

Page 13 of 16

TS490 (3222) -

Station (Key) ' [TS490 (3222) - TS491 (3223) [TS491 (3223) |[TS492 (3224) [TS492 (3224)
Sample ID . |TS490A TS490B |TS491A ~ |TS491B ~ |TS492A ~  |TS492B
Date Sampled *|6/23/1998 6/23/1998 6/23/1998 16/23/1998 - |6/23/1998 - 16/23/1998
Ac-228 0.7209] 0.8112 . 0.8702 +0.8144] 0.74 0.7341
Ag-108m = |-0.01889 U - [0.01465U ---{0.0002047U [0.009358 U  [0.005174U  0.01036 U - -
Ag-110m-~  [-0.03874U - - |-0.02978 U -0.004923U  [0.002638U  .1-0.02811U  |-0.003554 U
Am-241 0uU ou 0U “lou “lou ou
Ba-140 : f s
Bi-212 0.5666 ©0.5462) . - 0.7313 0.8429] 0.9322
Bi-214 ; ‘ " 0.4076 " . 0.4189 : L 04319 0.4681
Ce-144 . - -]0.3292U 1-0.2552U "~ |-0.05495U- - [0.0009932U [0.08819U - |0.1565U .
Co-58 ; 1003036 U..  [0.01200U -+ |-0.009746 U [0.02856 U~ *|-0.003006 U - [0.007114 U
Co-60'" . |0.02079U 0.001531U  |-0.007986 U  [-0.01177U 0.008928 U  {-0.01075U "
Cs-134 - - :7l0U : - [-001773U 0.1101{-0.004411 U " |:0.02847U - - |-0.08627 U
Cs-136 ; | :
Cs-137 T 1. 0.04543]0.002466 U |-0.002377 U 0.0406| ‘-~ 0.05287(0.02734 U -
Eu-152 ' - : ‘ S
Fe-59 * - -0.05914U . - 0.03285U -0.02637U° " |-006278U  |-0.02597U :[0.01214U - -
I-132 : : -
K-40 0.2786 U 0.3591U 1.662] 1.656{" 14.59 19.03
La-140 ; 3 ‘ : '
Mn-54 . 0.03401U = -[-0.005511U . [0.003139U- .* |-0.02887U - .]-0.01416 U -0.0215U
Nb-95 0.03011 U ’ 0.04433(0.004473 U~ 0.04676 . £0.0204| 0.04678
Np-239 ; -04423U . T, ﬁ L
Pb-212 o 0.8208] o 0.7256 0.7949| 0.9112| 0.7659] : 0.8562
Pb-214 0.4079 0.4958| , 0.5307|: = - = 0.5709|' " 0.4745]| 0.5035
Ra-226 0.8703 © i 1779 1.331{. 1.517| -
Ru-103 - - [-0.00332U - [0.002449U  -|-0.001101U  [0.00679U " <! ' -0.03069|-0.01268U" " ¢
Ru-106 . -|0.05945U ~ [-0.1022U 0U - " ]-002244U 0.2988]-0.02266 U " - -
Sb-124 :110.01378U . ]0.009302U  [0.02741U . - [-0.009606 U - -[0.01493U 7 ]-0.02731U: -
Sb-125 S ‘ ' -0.05447U" - |
Se-75 , i ? -
T1-208 0.692| 0.8449]  : 072020 - 09047|> - 07124 0.6153
Zn-65 +10.001988 U [0.03774U.: -:°[-0.06904U - |0U . .."-[-0.03598U - [0.05056 U -
Zr95 - 0.01167U : = 110.06088[0.01257 U i+ .{0.00977U i} ]-0.006153U :'[0.02567U - -
SOF oo 0.004] LT 0.016] 0.003] - . 0.009]!
U-not detected (value'is not greater than 2 sigma); UM-nondetect (value is equal t

Soil Basic Data 12/15/2003

Blank results indicate chemical not analyzed

(i MDA)’



Table 4
Rad

NOL-03 -- Soil (pCi/g)
Yankee Nuclear Power Station Rowe, MA
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Station (Key) |TS493 (3225) |TS494 (3226) |TS496 (3227) |TS503 (3232) . |TS504 (3233) |TS505 (3234)
Sample ID TS493 TS494 TS496 TS503 TS504 TS505

Date Sampled [6/30/1998 6/30/1998 71211998 7/9/1998 -17/9/1998 7/13/1998
Ac-228 0.7226 v 0.7832 0.6926 0.7716 0.5952 0.7546
Ag-108m 0.0628 0.04098 0.3087]-0.00202 U -0.003415U0 -0.005079 U
Ag-110m -0.01116 U 0.015070 0.00664 U 0.03874U - 0.02687U -0.007804 U
Am-241 ouU 120} ouU (120] 120] ouU

Ba-140

Bi-212 0.8581 0.5642 0.6019]0.7376 U 1.102
Bi-214 0.4215 0.3912 0.5194 0.3935 0.5609
Ce-144 0.02436 U- 0.256]-0.07477 U -0.1558U 0.2619U -0.03254 U
Co-58 -0.007328 U |-0.05631 U -0.01398 U - 10.0372U -0.00248U |-0.03228 U
Co-60 0.1763] 0.1208 0.2849 1.253 2.39(0.03213 U
Cs-134 -0.06429 U -0.01547U -0.05623 U -0.09239 U -0.004038 U -0.1598U
Cs-136

Cs-137 0.2243 0.1166 0.2701 0.197 0.3791 0.04188]
Eu-152

Fe-59 -0.04185U -0.01038 U 0.0349 U ouU 0.07154 U -0.0656 U

I-132

K-40 17.57 16.51 17.39 15.3 14.54 17.33]
La-140 -

Mn-54 0.04005[0.004504 U 0.02937U 0.004767U -0.006798 U 0.002503 U
Nb-95 0.005469 U 0.02368 U 0.01764 U 0.02153 U 0.001895U 0.01525U
Np-239 -0.2795U

Pb-212 0.6057 0.7802 0.8325 0.8521 0.7104 0.6776
Pb-214 0.4713 0.3964 0.459 0.3717 0.4533 0.5157|
Ra-226 1.124 1.494 1.06

Ru-103 -0.004156 U -0.000903 U 0.04783]-0.0009065U |-0.0134U -0.01598 U
Ru-106 -0.3984 U -0.06461 U -0.01964 U ouU -1-0.08216 U 0.04083 U
Sb-124 0.0315U -0.00311U -0.006306 U 0.006249 U 0.01183 U ou

Sb-125 -0.0265U -0.1088 U

Se-75

TI-208 0.7396 0.8478 0.8416 0.6419 0.6793 0.5757
Zn-65 0.005645 U 0.07223 U -0.07045 U -0.05853 U -0.06508 U 0.1648U

Zr-95 (1R0) . |ou 0.01617U -0.04005 U 0.03807U 0.05884
SOF 0.064 0.039 0.117 0.275 0.525 0.003

U-not detected (value is not greater than 2 sigma); UM-nondetect (value is equal to MDA)

Soil Basic Data 12/15/2003

Blank results indicate chemical not analyzed:



Table 4
Rad

NOL-03 - Soil (pCi/g)
Yankee Nuclear Power Station Rowe, MA

Page 15 of 16

Soil Basic Data 12/15/2003

Blank results indicate chemical not analyzed

Station (Key) |[TS506 (3235) [TS507(3236) |TS508(3237) [TS509(3238) |[TS509(3238) [TS524 (3252)
Sample ID TS506 T |TS507 ¢ |TS508 I |TS509A -7 - [TS509B - |TS524
Date Sampled [7/13/1998 - |7/15/1998 7/15/1998 7/21/1998 7/21/1998 8/4/1998
Ac-228 - 0.8693] ©  0.7089] T 0.8596] 0.7621 0.8399 0.7218
Ag-108m 0.004168U - [0.01504U - * |-0.0182U - - .|-0.01042U -0.004856 U * |0.01732U
Ag-110m 0.006781 U ': - {-0.01005 U -0.003593 U "' |-0.004357U  |-0.007347U  [-0.00143 U
Am-241 0U 0uU 0uU " jou (1]4] -~ lou
Ba-140 ‘ :
Bi-212 1.024 0.852|: " 0.9363 04774U -
Bi-214 0.4781| 0.4044| - 05392 , s 0.4267
Ce-144 -0.01154U  |-0.01887U * |-0.03504 U 0.229U l0.1058 U -0.04983 U
Co-58 0.01816 U * |-0.00699U -~ |-0.02685U - |0.002281 U = |-0.004438 U - |0.00932U
Co-60 ‘ 0.06987| 0.04698|-0.03853 U . 0.003725U -0.02569 U 0.005828 U
Cs-134 -0.05634 U 0.004239U - [-0.103U*"  {-0.009028U - [0.01379U  .|-0.03688 U
Cs-136 ' ' 0.2229 U :
Cs-137 -0.003353 U : *{0.01855 U -0.007741U  |-0.01384 U -0.008097U |-0.01759 U
Eu-152 ; ' - Jo.09077U
Fe-59 0.01612U ° °~ 10.02217U 0.00573U - * [0.04233U - " ]-0.06435U "~ - [0.01057 U
1132 :
K-40 14.73|: 17.14 16.72|-0.4031 U ouU 18.78
La-140 '
Mn-54 0.01459 U 0.01521 U. 0.01547U" - - 0.02536 U 0.01062 U 0.01073 U
Nb-95 0.02209 U 0.03268U- . "[0.01057U- .|0.02349 U -0.01809 U 0.03756
Np-239 ‘ ' ; ~ . |0.05733U
Pb-212 0.8818 0.7829] - - *  0.9974 0.84 0.7319 0.614
Pb-214 0.5543 0.3962| " 0.533 . 0.4579| 0.494 0.4383
Ra-226 1.346/0.8541 U 1.021{0.8962 U 0.8216U "~ 1.347
Ru-103 -0.006542U - |-0.01389U . |-0.01296 U 0.01481U¢  {0.009921 U - '|-0.002337U
Ru-106 ou - '1:0.04135U - [-0.1818 U 0.2068U - 1-0.07223U - * "[0.1042U
Sb-124 0.03587U ' -[0.01052U -0.008018U" +{-0.01737U ' |0.01264 U " - |-0.01006 U
Sb-125 ' ‘ Peg
Se-75 : 0.02208 U .
T1-208 " 0.7505 0.581 0.7211]. + ; -0.62 0.637
Zn-65 0.08176 U - [0.04274U- " |-0.008241 U  :.{0.08307U°  .|-0.05641U - |-0.07529 U
Zr-95 0.04956 U 0.02527U - [-0.01008U - [0U -0.05343U° - |-0.001264 U
SOF 0.014 001]- = : f

U-not detected (value is not greater than 2 sigma); UM-nondetect (value is equal to MDA)



Table 4
Rad

NOL-03 -- Soil (pCi/g)
Yankee Nuclear Power Station Rowe, MA

~ |Station (Key) |TS525(3253) |TS526 (3254) [TS527(3255) |[TS528 (3256)
Sample ID TS525 - |TS526 TS527 TS528
Date Sampled [8/4/1998 -18/4/1998 8/4/1998 - 8/4/1998 -
Ac-228 0.7833 0.7449 0.9733 0.8683
Ag-108m 0.02825 U 0.01921U -0.0009291 U. |-0.006761 U
Ag-110m -0.02251 U -0.02017 U -0.01644 U -0.01482 U
Am-241 ouU (120] ouU 0U
Ba-140 0.3198 U
Bi-212 0.43851U 1.108
Bi-214 0.4045 0.4504 0.5107 0.4545
Ce-144 0.0969 U 0.04615U 0.2099U . ]0.1218U
Co-58 0.006572 U 0.01257U0 -0.02566 U -0.01852 U
Co-60 0.02803 U 0.02024 U 0.9304 0.2366
Cs-134 0.005588 U 0.01226 U -0.09878 U -0.06343 U
Cs-136
Cs-137 0.04616 0.07269 0.09439]-0.03798 U
Eu-152
Fe-59 0.0382U 0.03353U ouU -0.04507 U
I-132
K-40 15.5 18.73 19.72 20.73
La-140
Mn-54 0.01653 U 0.01937U0 0.0148U -0.007978 U
Nb-95 0.02887 U 0.006259 U - |0.003874 U 0.05226
Np-239
Pb-212 0.7485 0.7423 0.8768 1.041|°
Pb-214 0.4076 0.4242 0.5616 0.5106
Ra-226 0.9109 1.613 1.444 1.031
Ru-103 -0.00991 U 0.006225 U -0.006681 U -0.02588 U
Ru-106 -0.1123 U0 -0.291U 0.1565U -0.03544 U
Sb-124 ouU -0.01451U 0.02997 U 0.006003 U
Sb-125
Se-75
T1-208 0.6369 0.5577 0.7379 0.9325
Zn-65 0.0103U 0.1036 U 0.1229U . 0.0134 U
Zr-95 0.07476]0.004591 U -0.02765 U 0.004328 U
SOF 0.004 0.006 0.2 0.049

U-not detected (value is not greater than 2 sigma); UM-nondetect (value is equal to MDA)
Soil Basic Data 12/15/2003

Blank results indicate chemical not analyzed
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Historical Site Assessment and Classification Summary
Survey Area Name: Southwest Upper RCA Yard - . - Designator: NOL-04

Survey Area Description

Survey area NOL-04 consists of land area within the RCA and contains about 1753
square meters of surface area. The surface of NOL-O4 con51sts of asphalt and soﬂ

Survey area NOL-04 is bounded by NOL-OS and WST-OZ on the north NOL~03 on the
east OOL—lO on the south and OOL—lO on the west. _

Items of note located w1th1n NOL— Surface 1tems of note looated w1th1n and to be -
evaluated as part of NOL-04 include:’ RN
** Other Security support items ~ . -
- ‘e Lightpole #1 -

Other items located within NOL-04, whlch w111 be evaluated separately from survey area
NOL—O4 include: ' v ‘ .
 ''Personnel access pomt to the Old PCA Storage Bu11d1ng (WST-Ol)
‘e Access to the RCA Warehouse southeast equlpment and personnel doors
- (WST-02) -
e Access to the New PCA Storage Bulldmg and addltlon east equlpment and
personnel doors. (NSY-06) ‘
* _The Fire Protection Water Storage Tank TK #55, and Fire Water Pump house
survey area (NSY-05) ’

Sub-surface systems that traverse or connect w1th1n NOL-04 mclude

e Potable water

e Storm Drain System

¢ Fire Protection Water System

e Electrical duct trays -

o Electrical groundinig cables. |
®

Security. llghtmg condults - -‘; . .;.
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Historical Site Assessment and Classification Summary
Survey Area Name: Southwest Upper RCA Yard ~ Designator: NOL-04

Survey Area History

Portions of survey area NOL-04 were posted and controlled as a RCA from the beginning:
of plant operations (Ref 1). The early bounds of the RCA were established based on a
common history of the travel of personnel and material within the upper portion

(elevation 1035”) of the RCA. The RCA was expanded over time to accommodate the
need for additional space in the RCA and when appropriate based upon identified
contamination. NOL-~04 provides access to the New PCA Storage Building and addition
(NSY-06), and to the Fire Protection Water Storage Tank and pump house (NSY-05), the -
Old PCA Storage Building (WST-01) and the RCA Warehouse (WST-02). The NOL-04 .
portion of the RCA was primarily used for material transfer storage within the RCA and
was not typically used for personnel and material transport into and/or out of the RCA.

Contamination of survey area NOL-04 resulted from transport and storage of .
contaminated, material and equipment. Recently transportation of contaminated material
and equipment occurred from all location in the. RCA to the storage areas WST-01, WST-
02 and NSY-06. NOL-04 is used for preparing radioactive waste for shipment. Previously
NOL-04 was used for storage of packaged radioactive waste awaiting shipment. Storage
of package radioactive waste was relocated to WST-02 to reduce the potential for spread
of contamination to the RCA yard surface.

Significant operatioml events and activities that led to or describe contamination of L
survey area NOL-04 include: -
¢ PIR 75-07, Yard Area Contamination. (Ref 2)
o Storage of radioactive waste packages. (Ref 3)

Translocation Pathways

Modes and vectors of contamination transmigration include: ,

¢ Contaminated material transport within the NOL-04 typlcally involved
moving contaminated equipment, tools and radioactive waste from
contaminated work areas elsewhere in the RCA to WST-01, WST-02 and
NSY-06. In instances where contaminated radioactive material was not
properly packaged for transport, spread of contamination during transport was
likely to occur.

e Temporary storage locations for packaged contaminated radioactive material
were set-up in NOL-04. In instances where this material was improperly
packaged, deposition of contamination within the storage location was likely
to occur. The primary material storage location in NOL-04 was the area
known as the drum storage area. Early in the plant history when this area was
the primary radioactive waste storage location this area was unpaved.

e Personnel involved in the above-described activities were also likely to cause
spread of contamination.

Page 2 of 7



Historical Site Assessment and Classification Summary

Survey Area Name: Southwest Upper RCA Yard ' . Designator: NOL~04

» Once contamination had been deposited on the surface of the RCA personnel - .
foot traffic was likely to further spread the contamination. This resulted in

© ¢ low-levels of radioactivity distributed generally within the RCA. -

e Snow removal was necessary within the RCA in order to facilitate access to-
all areas. Snow removal likely moved contamination present onthe surface of -
the RCA to the locations where snow was deposited. When these locations
would not accept additional snow, the snow was loaded on to trucks and
driven to remote storage locations. As the snow melted the snow storage
locations are likely to lave a higher concentration of radioactivity present due
to deposition of additional radioactivity in the snow. Deposited snow locations
in NOL-04 were located along the south edge of the RCA adjacent to TK-55.
This area was also a location to which snow was trucked from other areas.

o Surface water run-off resulting from rain and snowmelt is likely to have
transported surface contamination into storm drains and/or into in low areas
where it would collect. There is only one storm drain system input located in
NOL-04. Surface water tends not to collect in NOL~04. Due to the slope of
NOL-04 surface water run-off occurs in the direction of OOL-10 and NOL-~
05.

Modifications performed at the YNPS site during years of operation that changed the
configuration of NOL-04 include:
e Paving of previously unpaved areas within the bounds of survey area NOL-04.

(Ref 3)
e Installation of the permanent RCA perimeter fence. (Ref 4)

¢ Installation of security lighting and fence line cameras. (Ref 5)
o Construction of the Diesel Fire Pump House and TK-55.

Modifications performed at the YNPS site in support of decommissioning that changed
the configuration of NOL-04 include:
¢ Construction of the ISFSI and ISFSI haul road. (Ref 6)

Scoping/Characterization

Scoping surveys were performed and the resulting data collected was used to develop the
YNPS Decommissioning Plan. (Ref 7)

Remediations

No remediations have been performed in this area.
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Historical Site Assessment and Classification Summary

Survey Area Name: Southwest Upper RCA Yard " Designator: NOL-~04
Decommt"ssioning o | | ] | S
No decommissioning activities have been performed for NOL-04. Survey area NOL-04
has been impacted by decommissioning activities performed on systems and structures
within and adjacent to it.

S
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Historical Site Assessment and Classification Summary
Survey Area Name: Southwest Upper RCAYard. © =~ Designator: NOL-04
Findings

Survey area NOL-04 i$ a land aréa that is located within the current configuration of
YNPS RCA. e | <

Survey area NOL-04 is impacted and contains locations where radioactive contamination
may be present at levels greater the DCGL.

The radionuclide mix likely to be present in NOL-04 includes all radionuclides identified
in the radioactive systems of the plant (Ref 8). The primary radionuclides of concern for
survey area NOL-04 are Co-60, Cs-137, Ag-108m, Sr-90, Ni-63 and tritium.

Current Status

NOL-04 remains as part of the RCA and continues to be potentially impacted by
personnel traffic, radioactive material transportation, radioactive waste processing and by
decommissioning activities.

A soil sample location map (Figure 20) has been prepared to show the distribution of
sampling locations in NOL-04. Only samples representative of soils still present are
included on the map. Two surwey media were assessed in NOL-04, Asphalt and Soil.
The results and analyses (Tables 1-4 in this section) of the samples plotted as "key
numbers" on the map represent the radiological status at the time of sampling (a period
spanning several years) as sums of fractions of the soil DCGL. There are separate sets of
Tables 1-4 for each survey media. All are evaluated as fractions of the soil DCGL.

Only those samples with detectable results of the radionuclides of concern appear in
Table 1. For this reason the number listed as minimum does not include samples that did
not have detectable quantities of the radiological substances of concern. An assessment
of the maximum, minimum and mean sum of fractions (SOF) for NOL-04 is presented at
the end of Table 1 for each survey medium. The results are summarized below.

Asphalt: Mean SOF is 0.033.

Maximum SOF for a single asphalt sample is 0.161 (key# 445) one third of the distance
across the NOL-04 from the eastern boundary.

Minimum SOF for a single asphalt sample is 0.003 (key# 2979) center of survey area
surface sample.

Soil: Mean SOF is 0.099.

Maximum SOF for a single soil sample is 0.676 (key# 571) near northern boundary third
of the distance across the NOL-04 from the eastern boundary.

Minimum SOF for a single soil sample is 0.005 (key# 3149) center of survey area.
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Historical Site Assessment and Classification Summary
Survey Area Name: Southwest Upper RCA: Yard : Designator: NOL-04

Classification Statement

Based upon the historical use and radiological conditions associated with this survey area
NOL-04 is identified as a Class 1 Area. :
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Historical Site Assessment and Classification Summary

Survey Area Name: Southwest Upper RCA Yard Designator: NOL-~04 -

Drawings

9699 FB-2 A

9699 FB-2 C

9699 FB-2 E

E-1 ASWS Underground Plan
YC-H-2-3

References

Radiation Protection Memorandum (RP)-98-23, “Overview of the YNPS Hlstomal
Material Release Evaluation,” dated March 5, 1998.

2. | Plant Information Report (PIR) 75-07, “Yard Area Cortammatlon ” dated August
12, 1975. .

3. | “Plan of Clean and Potentially Contaminated Areas,” Radlatlon Protectlon Manua] ;
Revised January 2, 1961.

4. | Plant Alteration (PA) 84-006, Installation permanent RCA fence ”

5. | PA-78-18, ‘Replace security perimeter fence.”

6. | Engineering Design Change Request (EDCR) 99-302, “ISFSI Constructlon,” dated
September 12, 2000. o

7. | YNPS Decommissioning Plan, Rev. 0.0. S o

8. | “Radionuclides for Building Surfaces and Soil DCGLs Determmatlon

YA-REPT-00-001-03 , Ly
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Underground Systems

NOL-04
Structure / System Component Description Location Impacted?

Water from NOL-05 to a point ~40' E of the fire tank then

E ~107' (and under the new PCA storage) then S

~240' to an abandoned well
Security Lighting underground  |from OOL-10 going ESE to HH10; from HH10 N [HH10 - ~10' NNW of NW corner of

cables ~90' to a light on PCA warehouse, from HH10 new PCA storage

SSE ~10' to a light on NW corner of new PCA

storage, from HH10 E ~105' to HH11
Electrical duct trays ‘ -

Page 1 of 1
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" Tablel
Sum of Fractions
NOL-04 -- Asphalt
Yankee Nuclear Power Station Rowe, MA

Station Key Station Sample ID Sum Of Fractions

2984 AS360 AS360A 0.009
2981 AS357 AS357 : 0.005
2979 AS355 AS355B 0.025.
2979 AS355 AS355A 0.003
573 IR-140 IRAS-140 0.008
571  IR-139 - " IRAS-139 " 0.017
445 IR42 IRAS-42 0.161°

Min  0.003

Max 0.161

Mean 0.033



Table 2 Pagelof 1
Statistical Data Summary — NOL-04 — Asphalt
Yankee Nuclear Power Station Rowe, MA
Parameter Units # Detects # Sample Mean Std. Dev Minimum Maximum Median
Results
Ac-228 pCi/g 9 9 0.401 0.175 0.187 0.807 0.368
Ag-108m pCi/g 0 12 0.000
Ag-110m pCi/g 0 10 0.000
Am-241 pCi/g 0 1 0.000
Bi-212 pCi/g 2 6 0.590 0.177 0.465 0.716 0.590
Bi-214 pCi/g 7 7 0.419 0.073 0.264 0.483 0.433
Ce-144 pCi/g 0 10 0.000
Co-58 pCi/g 0 16 0.000
Co-60 pCi/g 3 16 0.235 0.288 0.043 0.566 0.097
Cs-134 pCi/g 0 16 0.000
Cs-136 pCi/g 0 1 0.000
Cs-137 pCi/g 6 16 0.166 0.190 0.036 0.534 0.080
Fe-59 pCi/g 1 10 0.078 0.078 0.078 0.078
I-132 pCi/g 0 1 0.000
K-40 pCi/g 8 10 7.399 2.039 4.322 10.990 7.236
Mn-54 pCi/g 0 10 0.000
Nb-94 pCi/g 0 1 0.000
Nb-95 pCi/g 0 10 0.000
Np-239 pCi/g 0 4 0.000
Pb-212 pCi/g 10 10 0.358 0.222 0.172 0.860 0.252
Pb-214 pCi/g 10 10 0.403 0.093 0.211 0.520 0.428
Ra-226 pCi/g 6 6 1.137 0.232 0.794 1.408 1.212
Ru-103 pCi/g 0 10 0.000
Ru-106 pCi/g 0 10 0.000
Sb-124 pCi/g 1 10 0.052 0.052 0.052 0.052
TI-208 pCi/g 3 3 0.482 0.092 0414 0.587 0.445
Zn-65 pCi/g 0 10 0.000
Zr-95 pCi/g 0 10 0.000




Parameter.

Ac-228
Ag-108m
Ag-110m
Am241
Bi-212
Bi-214
Ce-144
Co-58
Co-60
Cs-134
Cs-136
Cs-137
Fe-59
I-132
K-40
Mn-54
Nb-94
Nb-95
Np-239
Pb-212-
Pb-214
Ra-226
Ru-103-
Ru-106
Sb-124
TF208
Zn-65
Zr-95

Summary of Detected Results Above Criteria
...... NOL-04 -- Asphalt . -

Table3

.Yankee Nuclear Power Station Rowe, MA
o - DCGL_Asphalt

‘ ~ #Detects

_ ‘
O OW OO N DO OO CONO = OO WOOUANOO OO

# Sample

" _Results - Concentration:

9
12
10

1

6

10
16
16
16

1
16
10

1
10
10

1

4
10
10

6
10

10

10
3
10

10

LT

* Criterion

J: 8.52
© 4435

o

. 484

. . 853
10

L 6.71

1224

21,66

© 6821

Units

'pCi/g
. pCi/g

pCi/g
pCi/g

pCilg - .-

. pCilg

pCi/g
pCi/g

. pCilg

pCilg
pCilg

. pCi/g

pCi/g
pCi/g

pCilg’

pCi/g
pCi/g

| " pCilg
" pCilg.

pCi/g
pCi/g
pCi/g

' pCilg
-pCi/g

pCi/g
pCi/g
pCilg
pCi/g

#Detects Above

_ ... "Criterion ’

el

COOCOCOOOCOCOOOLOOCOODOOCOoOODDOCOOOC

Pagelof 1

' M.a:ximum
Detected

0.81

0.72
0.48

0.57

0.53
0.08

10.99

0.86
0.52
141

0.05
0.59
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Table 4
Rad
NOL-04 -- Asphalt (pCi/g)
Yankee Nuclear Power Station Rowe, MA
Station (Key) ]AS355(2979) |AS355(2979). |AS356(2980) AS357 (2981) |AS358 (2982)
. |Sample ID AS355A AS355B AS356 AS357 AS358
... |Date Sampled |7/8/1997 7/8/1997 7/8/1997 . 71911997 7/9/1997
Ac-228 0.2608 0.4159 0.4373 0.1873
Ag-108m -0.007115U -0.001558 U 0.008238 U 0.008859 U -0.003842 U
Ag-110m 0.001677U -0.007869 U 0.01906 U -0.02018U 0.009509 U
Am-241 A
Bi-212 ' 0.00000003343 U 6.407U
Bi-214 0.4133] - 0.4826 04183
Ce-144 0.003031U -0.04645 U 0.002127U 0.1175U -0.08489 U
Co-58 0.003852 U 0.01077U -0.01332U - 0.0005518 U  |0.01003 U
Co-60 0.03127U ' 0.0968(0.02092 U 0.02464 U 0.01212U
Cs-134 -0.03075 U 0.04745U 0.002361 U ouU 0.01838U
Cs-136 0.03245U
Cs-137 0.0358| 0.0646]-0.00541 U "~ 0.06351]-0.008364 U
Fe-59 0.0122U -0.01717U 0.07765]-0.01224 U 0.02471U
I-132 0.7127U0 .
K-40 5.896] 6.737 7.894(0.08043 U -0.08121 U
Mn-54 0.01007U 0.004725U 0.01501 U 0.009817 U 0.005324 U
Nb-94 1
Nb-95 -0.005773 U 0.004925 U -0.01795 U 0.01665 U 0.01647U
Np-239 0.6944 U -0.02904 U 0.07825U
Pb-212 0.1724 0.2462 0.5669 0.308 0.1923
Pb-214 0.4778 0.4712 0.4162 0.4391 0.2957] -
Ra-226 0.7942] - 1.408
Ru-103 -0.006452 U 0.002191 U 0.01787U0 -0.01575U -0.0006446 U
Ru-106 -0.06846 U 0.01986 U -0.1468 U -0.176 U -0.06932 U
Sb-124 -0.01708 U 0.001145U -0.006422 U -0.01591 U -0.008649 U
T1-208 0.4447 :
Zn-65 -0.0003615U - }-0.09276 U -0.02551 U 0.02755U -0.02782 U
Zr-95 0.01661 U 10.01453 U 0.000988 U -0.02604 U -0.01235U
SOF 0.003 0.025 0.005

U-not detected (value is not greater than 2 sigma); UM-nondetect (value is equal to MDA)

Asphalt Basic Data 12/15/2003

Blank results indicate chemical not analyzed




Table 4
Rad

~ NOL-04 -- Asphalt (pCi/g)
Yankee Nuclear Power Station Rowe, MA

Page 2 of 3

Station (Key) ; [AS359 (2983) :- [AS360 (2984) - [AS360 (2984) “:[AS361 (2985) - |[AS362 (2986) [IR-139 (571)
Sample ID  ||AS359::: . |AS360A | AS360B .- [AS361 " '-:. |AS362.2 IRAS-139
Date Sampled ' [7/9/1997 . 7911997 - |7911997  ~ |711011997 ¢ |7/1011997. 8/8/1994
Ac-228 0.3249 0.3545 T 0368 0.4556 0.8072] -
Ag-108m ' |-0.008047U  [0.001409 U 0.01164 U 0.003966 U- ' [0.01098 U 0.066 UM
Ag-110m  .|-0.02778U ©  [o.01819U 0.01318U 0.01748 U -0.03791U

Am-241 . : 0uU .

Bi-212 0.4653 0.3154U 0.4388 U 0.7155

Bi-214 . 0.4674 L 02639 0.4521 0.4333] -

Ce-144 "lo.01714U -0.005063U  [0.02465 U 0.08172U -0.1294U -

Co-58 -|0.006276 U *0.0005722U :{-0.0209U = " |-0.006105U - [-0.01324U "." -|0.08 UM
Co-60 0.004361 U . . 0.04343(0.02409U. .- [0.02835U. ' |0.004047U - {0.109 UM
Cs-134 10002239 U [-003719U - [-0.1868U ‘ 0.03143U -~ [0.002419U * -|0.083 UM
Cs-136 : ; ; ; . '

Cs-137 |-0.01649U -~ |0.01091 U 0.02609 U 0.008374 U 0.0269 U 0.204
Fe-59 0.01826 U : |0.02154 U -0.02838 U -0.02983 U 0.02098 U

132 : ! ’ ' ,

K-40 i 4322 . 6.513 © 7735 9.104] 10.99| °

Mn-54  |0.005024 U"  0.005881.U -0.01071U -0.005723U  |-0.005458U |-

Nb-94 0.01441U - ; ‘ .

Nb-95 |0.009665U  |0.006883 U 0.003589U  [-0.01389U -0.006902 U

Np-239 : : 0.6894 U

Pb-212 0.2176 1 0.235 0.2581 0.5216 0.8598]

Pb-214 0.2112 0.4484 0.3533 0.3984 0.5201] °

Ra-226 _ 1.203 0.9203 3 . 1.278 1.221

Ru-103 0.006918U  [-0.01469 U -0.005387U  |-0.009969U  [-0.01178U -

Ru-106 -0.02277U -0.09466 U 0.1428 U -0.02331U -0.1976 U

Sb-124 “10.02923 U 0.01472U 0U " 0.05196(0.001375U

T1-208 ; : 0.4139 0.587

Zn-65 "|-0.05825U © |-0.01733U -0.07557U -0.1697 U -0.08958 U -

Zr-95 "l0.01171U 0.004906U  |0.005012 U -0.02536 U -0.05116 U

SOF : 0.009 ? - : 0.017

U-not detected (value is not greater than 2 sigma); UM-nondetect (value is equa] to MDA)

Asphalt Basic Data 12/15/2003

Blank results indicate chemical not analyzed



Table
Rad

4

NOL-04 =~ Asphalt (pCi/g)
Yankee Nuclear Power Station Rowe, MA

Station (Key)

SampleID .

Date Sampled

IR-140 (573)
IRAS-140 -

IR-39 (439)
IRAS-39
5/17/1993

IR-40 (441)"
IRAS-40
5/17/1993

IR41 (443) .
IRAS-41’
5/17/1993

IR-42 (445)
IRAS42 -
5/18/1993

Ac-228
Ag-108m
Ag-110m
Am-241
Bi-212
Bi-214
Ce-144
Co-58
Co-60
Cs-134
Cs-136
Cs-137
Fe-59
I-132
K-40
Mn-54
Nb-94
Nb-95
Np-239
Pb-212
Pb-214
Ra-226
Ru-103
Ru-106
Sb-124
T1-208
Zn-65
Zr-95
SOF

8/9/1994 -

0.049 UM

0.059 UM
0.0958 UM
0.043 UM

0.0944

0.008

-10.0771 UM
- 10.055 UM

0.062 UM

0.0656 UM

0.0571 UM"
0.0811 UM
0.04 UM

0.0599 UM

0.0478 UM
0.0746 UM
0.071 UM

0.111 UM

0.0863 UM
0.566
0.063 UM

0.534

0.161

U-not detected (value is not greater than 2 sigma); UM-nondetect (value is equal to MDA)
Blank results indicate chemical not analyzed

Asphalt Basic Data 12/15/2003

Page 3 of 3



Station Key

3148
445
571
573
990
3145
3146
439
3147
3200
3149
3150

- 3153
3154
3155
3156
3200
3146

Station
TS355
IR42
IR-139
IR-140
TS352 A
TS352
TS353
IR-39
TS354
TS411
TS356
TS357

© TS360

TS361
TS362
TS363
TS411
TS353

Pagelof 1

Tablel
Sum of Fractions
NOL-04 -- Soil
Yankee Nuclear Power Station Rowe, MA ‘
Sample ID Sum Of Fractions
TS355A 0.006
IRTS-42 0.009
IRTS-139 0.676
IRTS-140 0.593
TS352A 0.014
TS352B 0.011
TS353A 0.022
IRTS-39 0.011
TS354A 0.268
TS411B 0.008
TS356A 0.005
TS357A 0.021
- TS360A 0.005
TSI61A 0070
TS362A 0.014
TS363A 0.031
~TS411A 0.014
TS353B 0.006 ..
Min 0.005
Max 0.676
Mean 0.099 -



Table 2 Pagelof 1
Statistical Data Summary — NOL-04 - Soil
Yankee Nuclear Power Station Rowe, MA

Parameter Units # Detects # Sample Mean Std. Dev Minimum Maximum Median
Results

Ac-228 pCi/g 34 34 0.701 0.123 T 0421 0.937 0.704
Ag-108m pCi/g 3 36 0.188 0.074 0.105 0.247 0.212
Ag-110m pCi/g 2 34 0.040 0.014 0.031 0.050 0.040
Am-241 pCi/g 0 16 0.000

Bi-212 pCi/g 24 28 0.741 0.192 0.482 1.186 0.700
Bi-214 pCi/g 31 31 0417 0.063 0.269 0.540 0.420
Ce-144 pCi/g 0 34 0.000 '

Co-58 pCi/g 0 40 0.000

Co-60 pCilg 11 40 0.567 0.932 0.030 2.635 0.064
Cs-134 pCi/g 1 40 0.034 0.034 0.034 0.034
Cs-137 pCi/g 16 40 0.322 0.484 0.055 1.717 0.106
Eu-152 pCi/g 0 i 0.000

Fe-59 pCi/g 0 34 0.000

I-131 pCi/g 0 1 0.000

1-132 ~ pCilg 0 1 0.000

I-133 pCi/g 0 1 0.000

K-40 pCilg 30 34 14.731 2127 9.876 20.100 14.715
Mn-54 pCi/g 1 34 0.038 0.038 0.038 0.038
Nb-95 pCi/g 3 34 0.040 0.001 0.039 0.040 0.040
Np-239 pCi/g 0 5 0.000

Pb-212 pCilg 34 34 0.700 - 0.115 0.405 0.927 0.706
Pb-214 . pCi/g 34 34 0.440 0.058 0.316 0.571 0.448
Ra-226 pCi/g 17 23 1.293 0.299 0.883 1.866 1.159
Ru-103 pCi/g 1 34 0.045 0.045 0.045 0.045
Ru-106 pCi/g 0 34 0.000

Sb-124 pCi/g 0 34 0.000

Sb-125 pCi/g 0 4 0.000

Se-75 pCi/g 0 1 0.000

TI-208 pCi/g 32 32 0.678 0.117 0.429 0.929 0.663
Zn-65 pCi/g 0 K7 0.000

Zr-95 pCi/g 3 34 0.063 0.006 0.056 0.069 0.065




Pagelof 1

Table 3
Summary of Detected Results Above Criteria
.NOL-04 -- Soil -
Yankee Nuclear Power Station Row e, MA_‘
: DCGL _Soil - ' :
. # Sax_ﬁple o Cmenon o " # Detects Above ~ 'Maximum
Parameter ' " #Detects ' Results . Concentration~ Units * . Criterion ~ *  'Detected
Ac-228 34 34 o pCi/g : 0 0.94
Ag-108m , 3 36 8.52 pCi/g : 0 ' 025
Ag-110m 2 34 : pCi/g 0 0.05
Am-241 : 0 16 44.35 pCi/g : 0
Bi-212 24 28 E pCi/g 0 1.19
Bi-214 31 31 pCilg 0 0.54
Ce-144 0 .34 .. pCilg . 0
Co-58 - : o 0. 40 pCilg .. 0
Co-60 - 11 40 . -.484 - . pCig 0 2.64
Cs-134 . ; 1. ... 40 6.71 pCi/g . 0 0.03
Cs-137 i 16 40 12.24 pCilg 0 1.72
Eu-152 0 1 12.06 pCi/g 0
Fe-59 0 34 " pCilg 0
I-131 0 1 pCi/g 0
1-132 0 1 pCi/g 0
I-133 0 1 pCi/g 0
K-40 30 34 3 pCi/g 0 2010
Mn-54 1 34 21.66 pCi/g 0 004
Nb-95 3 34 pCi/g 0 0.04
Np-239 0 5 pCi/g 0
Pb-212 34 34 pCi/g 0 0.93
Pb-214 34 34 ‘ pCi/g 0 0.57
Ra-226 17 23 ; pCi/g 0 187
Ru-103 1 34 pCi/g 0 . 005
Ru-106 0 34 68.21 pCi/g 0 ;
Sb-124 0 34 pCi/g 0
Sb-125 0 4 37.73 pCi/g 0
Se-75 0 1 : pCi/g 0
TI-208 32 32 pCi/g 0 0.93
Zn-65 0 34 pCi/g 0o - .
Zr-95 3 34 pCi/g 0 -t 007



Table 4
Rad

NOL-04 -- Soil (pCi/g)
Yankee Nuclear Power Station Rowe, MA

Page 1 of 7

Station (Key)
SampleID .
Date Sampled

IR-139 (571)
IRTS-139
8/9/1994

IR-140 (573)
IRTS-140
8/9/1994

1R-39 (439)

|IRTS-39

5/17/1993

IR-40 (441)
IRTS-40

1571711993

IR-41 (443)
IRTS-41
5/17/1993

IR-42 (445)
IRTS-42
5/19/1993

Ac-228
Ag-108m
Ag-110m
Am-241
Bi-212
Bi-214
Ce-144
Co-58
Co-60
Cs-134
Cs-137
Eu-152
Fe-59
I-131
1-132
I-133
K-40
Mn-54
Nb-95
Np-239
Pb-212
Pb-214
Ra-226
Ru-103
Ru-106
Sb-124
Sb-125
Se-75
T1-208
Zn-65
Zr-95
SOF

0.247

0.095 UM

2,635

0.069 UM

1.248

0.676

0.212

0.1 UM

2.071

0.076 UM
L.717

0.593

0.0683 UM

0.134 UM

0.079 UM
0.133

0.011

0.0716 UM
0.0836 UM
0.056 UM
0.0975 UM

0.0719 UM
0.0701 UM
0.052 UM

0.0654 UM

0.0856 UM

0.104 UM

0.068 UM
0.105

0.009

U-not detected (value is not greater than 2 sigma); UM-nondetect (value is equal to MDA)
Blank results indicate chemical not analyzed

Soil Basic Data 12/15/2003




Table 4 Page 2 of 7
Rad
NOL-04 -- Soil (pCi/g)
Yankee Nuclear Power Station Rowe, MA

Station (Key) "JTS 352 A (990) |TS352(3145) |TS353 (3146) : |TS353 (3146) - |TS354 (3147) |TS354 (3147)
SampleID -~ |TS352A - . |TS352B TS353A .° -|TS353B. .|TS354A = ° . |TS354B
Date Sampled |7/3/1997 - 171311997 - ‘(77311997 .. 7/3/11997° V17/8/1997 *|7/8/1997
Ac-228 . 0.7836 0.7198]' 0.6326] 0.7724 0.628 0.6059
Ag-108m "~ 1-0.006122 U~ : . |0.004152 U -0.01255U - ]0.02223U 0.1048]-0.01481 U -
Ag-llOm 0.002399U - 0.01444 U -0.01007U" - ]-0.02045U ~ ‘- 10.02947U - {-0.00429 U
Am-241 " : 0U
Bi-212 0.5102( - 0.0711U 0.879( 0.4828U
Bi-214 0.3463}" 0.4123|° 0.4985 0.4236 0.3156 0.3701
Ce-144- 0.0566 U 0.003368 U 0.03352U . ' |-0.1756 U’ 0.1207U0 -1-0.2343U0°
Co-58 .+ 10000881 U ¢ ]0.01191U 0.002865U ' - |-0.001753U ' |-0.004226 U ' |-0.006412 U
Co-60 .+ i T 0.03723 -0.03029 ~"0.0642310.03268 U . - 0.9596(0.006804 U -
Cs-134 ¢ - -1-0.09597 U - -0.04148U . 1-0.169U -0.033U - 0.03446|0.005738 U
Cs-137 - 0.07935 0.05509 0.1066 <0.07768 - 0.6344]0.02215U
Eu-152 0.04051U
Fe-59 -0.01465U 0.01526 U 0.009036 U  |0.06107U " 0.06583 U *|-0.01561 U
I-131
1-132 0.8855 U
I-133
K-40 ’ -~ 15.47 "15.34] - . 13.53 16.53| 13 15.39
Mn-54 - - . -0.01612U .~ -|0.003497U : [-0.01237U: -0.005727U0 -0.0315U .- -|0.02782U"
Nb-95 0.02899 U -0.01278U - - -]0.01436 U - -~ ]0.02267 U - 0.02127U0 © ]0.01351U
Np-239 ] -0.01383U °*. DR
Pb-212 0.666 0.6762| - 0.6976 0.6743| - 0.6843 0.5792
Pb-214 0.3589]" 0.4046 0.4753 0.3402 0.4429 0.3858
Ra-226 0.8476 U 0.8826] 1.526] - 1.405 ' :
Ru-103. -0.0008494 U -0.004422 U -0.008382U *© ]-0.02124U - ]0.008229U " '|-0.01086 U
Ru-106 0U : -0.09592U © |0.2343U - :]-0.144U -0.02872U ~ |-0.003335U
Sb-124 0.002931U 0U " 1-0.01446 U - ' ]0.02804 U -0.02916 U -0.03017U
Sb-125 ;
Se-75 i
T1-208 . 0.5637 0.5793 0.6016 0.8844] 0.6242 0.6605
Zn-65 -0.001857U  |-0.06984U :|-0.1003U  * --]|-0.06875U ' }-0.01377U ‘%" '[-0.04099U .- "
Zr-95 0.01052U ~10.005477U "+ |-0.02818U 0.02691 U - - ]0.0367U : " ']0.03343U )
SOF 0.014 0.011} 0.022 0.006 ) 0.268

U-not detected (value is not greater than 2 sigma); UM-nondetect (value is equal to MDA)

Soil Basic Data 12/15/2003

Blank results indicate chemical not analyzed



Table 4 Page 3 of 7
) Rad
NOL-04 -- Soil (pCi/g)
Yankee Nuclear Power Station Rowe, MA

Station (Key) . [TS355 (3148)-  [TS355 (3148) |TS356 (3149) |TS356 (3149) '|TS357 (3150) |TS358 (3151)
Sample ID TS355A |TS355B - TS356A TS356B "|TS357A TS358A"
Date Sampled |7/8/1997 - |7/8/1997 - 7/8/1997 7/9/1997. .. "|7/9/1997 7/9/1997
Ac-228 0.7255); 0.6668 0.8731 0.8224 0.6039 0.7252
Ag-108m -0.01057 U 0.01579 U -0.001004 U -0.008849 U - (0.007219U 0.002529 U
Ag-110m 0.005726 U -0.003965 U 0.008521 U -0.04582 U 0.001572 U 0.03066]
Am-241 ou oU
Bi-212 0.745 1.186 0.6116 0.7675 0.7025
Bi-214 0.4219 0.4651 0.433 0.4584
Ce-144 0.03449U _ |-0.1757U -0.005988 U -0.133U -0.1768 U 0.04176 U-
Co-58 0.007749U - |-0.007202 U -0.02074 U -0.002771 U -0.01444 U -0.01531 U
Co-60 0.03406 U 0.02022 U 0.03379 U 0.003284 U 0.07169]0.009516 U
Cs-134 -0.005215 U -0.003789 U -0.02276 U 0.04726 U -0.3435U -0.01783 U.
Cs-137 0.07521]0.01412 U 0.060631-0.009065 U 0.07314]-0.0001703 U
Eu-152
Fe-59 -0.04166 U -0.03091 U -0.005166 U -0.01506 U -0.04962 U 0.0194 U
I-131
[-132
I-133
K-40 14.65 17.34 15.35|0.132U 0.06266 U -0.1275U
Mn-54 -0.009022 U - [-0.007447 U -0.008424 U 0.008517U 0.02666 U -0,009561 U”
Nb-95 0.006719 U 0.002889 U 0.01326 U 0.01058U 0.006994 U 0.03963
Np-239 -0.3363 U -
Pb-212 ’ 0.7656 0.7342 0.9013 0.7636 0.5948 0.7309
Pb-214 0.427 0.4848 0.4652 0.4834 0.3162 0.4619]
Ra-226 1.13 1.096 1.816 1.126 . :
Ru-103 0.001449 U 0.01039U 0.02246 U 0.01275U 0.003647 U 0.0006748 U
Ru-106 -0.1169 U 0.212U 0.1546 U -0.02392 U 0.08042 U -0.05442 U
Sb-124 0.01666 U -0.01546 U 0.0341U 0.01707U0 0.006197 U 0.0009701 U
Sb-125
Se-75 :
T1-208 0.7107 0.8147 0.823 0.6653 0.6606] -
Zn-65 0.0124U 0.101U -0.08369U - |-0.0588U -0.0161U -0.04368 U '
Zr-95 .. -0.02484 U --. [0.02409 U 0.06866]0.02549 U -0.04693 U -0.06478 U
SOF 0.006 0.005 0.021

U-not detected (value is not greater than 2 sigma); UM-nondetect (value is equal to MDA)

Soil Basic Data 12/15/2003

Blank results indicate chemical not analyzed-



Table 4 Page 4 of 7
Rad
NOL-04 -- Soil (pCi/g) ,
Yankee Nuclear Power Station Rowe, MA

Station (Key) " [TS358 (3151) - |TS359 (3152) * [TS359 (3152) * |TS360 (3153) {TS360 (3153) |TS361 (3154)
Sample ID  '|TS358B - |TS359A - ° |TS359B -~ |TS360A: " |TS360B - - |TS361A - -
Date Sampled ]7/9/1997 71911997 7/9/1997. - ¢ -|7/10/1997 * ¢ |7/10/1997 .- |7/10/1997
Ac-228 ' - 0.6217| 0.763] ' 0.6118] 0.6679] . 0.6878|: 0.4205
Ag-108m-" - |-0.00947U - |-0.01283U -}0.009945U " [0.01172U .’ |-0.002864U  |0.01144U =
Ag-110m ().01314 U~ |-0.004823U .]0.02344U". 0.01645U " |-0.02227U -0.006747 U
Am-241 ou 1h0) ' :
Bi-212 S 0.8951): 0.9185) -~ - -+ 0.9066], - 0.6476|: E
Bi-214 C- o0 03419 v 04195 ©0.3538] - 0.4523] " 0.5404] 0.269
Ce-144 .- 1-02673U . 1-0.06578 U " -|-0.0602 U - 0.07056 U -0.1956 U - - |-0.058U
Co-58 ° '+ [-0.01911U ~+*.1-0.002911U **)-0.0144U- " 1-0.01543U-:" *]-0.02891 U -0.004589 U
Co-60 - .]-0.01414U . " |-0.02882 U 0.0005591U - [0.01481 U ~ii " {-0.0037U i 0.2111
Cs-134. - i ]|-0.05254 U . |-0.01255U " ().008571U " |-0.009221 U i;0.1217U - Jou ‘
Cs-137 - °© ]0.008458U .. |0.01121U -0.01428 U . . 0.0569/0.009563 U : 0.3273
Eu-152 i '
Fe-59 - -0.01405 U .- " |-0.01986 U -0.004488U - {0.02335U " 0.02408 U - :|-0.02804 U
I-131 : : '
[-132
1-133 , ,
K-40 0.1232U T . 124 12.69] 1498 - 18.38 9.876
Mn-54. ©:410.009236 U --10.01685U 0.01461U - " |-0.004235U - (0.01202U" ~ |0.01398 U
Nb-95 ° 0.0129 U ‘|-0.0097U 0.009787 U -0.01175U - ]0.005271 U 0.004174U -~
Np-239 o A , S B ‘ ' L
Pb-212 , - 0.8094 - 07138 " 7 0.6917| 0.8056 :' 0.7325[ 0.5371|
Pb-214 £ 0.4578 0.4368] '~ © 0.3908] " 0.5154] - © 0.4524] 0.3387}
Ra-226 ~ 106464 U c i 09954 0.7994 U 1.421]0.8202 U -
Ru-103 -1-0.003259U  |-0.0209 U *]-0.002186 U - |0.009627U ' [0.01352U ‘ 0.04526]
Ru-106 0.1909 U 0.09287U 10.08394U - ' -]-0.08262U ' {0.02129U -‘0.003169U
Sb-124 - - '|-0.01124U '|0U :10.001796 U <10.01494 U -0.007108 U -0.01029 U
Sb-125 1 0.08964 U
Se-75 _ : SR [ : f
T1-208 0.5191 0.619| - 0.6401| .. - ~ 0.8251]: - : - 0.7538}'
Zn-65 0.03328U -0.04084 U- '10.02424U -~ - 0.1121U ° "~ 7[0.1143U ° -0.121U
Zr-95 -0.03928U  '|-0.04331U * :]0.01726 U - [0.02291U -0.0268U © |-0.0203U
SOF . o ‘: : 0.005]° 0.07{

U-not detected (value is not greater than 2 sigma); UM-nondetect (value is equal to MDA)'

" Soil Basic Data 12/15/2003

Blank results indicate chemical not analyzed



Table 4 Page 5 of 7
Rad
NOL-04 -- Soil (pCi/g)
Yankee Nuclear Power Station Rowe, MA

Station (Key) |TS361 (3154) . |TS362 (3155) |TS362 (3155) - |TS363 (3156) |TS363 (3156) |TS409 (3198)
Sample ID TS361B TS362A TS362B TS363A - - - |TS363B TS409A
Date Sampled ]7/10/1997 -17/110/1997- 7/10/1997 7010/1997 - - |7/10/1997 10/22/1997 ‘
Ac-228 . 0.6674] 0.822| 0.9374]. 0.8096 0.4836 0.8296|
Ag-108m -0.01243 U . 0.02572U -0.002595 U 0.01071U 10.014350 -0.001274 U
Ag-110m 0.01265U -1-0.03805 U 0.00651 U -0.001769 U 0.02757U 0.04976
Am-241 : ou |
Bi-212 0.6984| . 0.536 0.9663 0.5207U 0.4817 0.5019
Bi-214 04167] - - - 0.3933| 0.5236 0.4009] 0.3936 0.5084
Ce-144 -0.03924 U -0.1496 U 0.07309 U -0.2101U -. .+ }-0.1392U 0.04152U
Co-58 0.01077 0 -0.01525 U -0.03167U -0.03015 U -0.02099 U -0.01952 U
Co-60 0.01047U -0.01354 U -0.01192 U 0.05901]0.02077 U 0.02081 U
Cs-134 -0.005903 U -0.01335U 0.0112U 0.01174U ]-0.01396 U- -0.0185U
Cs-137 0.01203 U ' 0.170310.006643 U 0.2249]-0.002846 U 0.005738 U
Eu-152 : ‘
Fe-59 -0.005691 U 0.004828 U 0.02594 U 0.03397U . .. [0.0136U 0.01498 U
I-131
I-132
1-133 :
K-40 16.22| : 13.96 20.1 . 16.79 17.44 16.16
Mn-54 0.004934 U -0.005036 U 0.0264 U 0.02133U-.-. . [0.014U -0.01417 U
Nb-95 0.01495U -:0.0203 8) 0.04006}-0.02496 U -0.005016 U 0.0009731U
Np-239 -1.36 U 0.3152U
Pb-212 0.6732 0.6839 0.9274 - 0.7935 04724 0.8145
Pb-214 0.4629| 0.4719 0.5711 0.4841] 0.382 0.4755|
Ra-226 1.067 1.438 0.9614}0.826 U :
Ru-103. 0.01278 U 0.01379U 0.01115U 0.02373 U 0.006935 U 0.01684 U -
Ru-106 -0.2412U 0.09742 U -0.1489 U 0.1598 U 0.09412U 0.09593 U
Sb-124 0.03917U 0.01845U -0.003188U 0.003711U 0.0106 U -0.009403 U
Sb-125 -0.06467 U
Se-75 : 0.01592 U ;
T1-208 0.7189 0.6562 0.929 0.7258 0.4293 0.7957}
Zn-65 -0.04854 U -0.05888 U - [0.08282U -0.03025U . |-0.1077U 0.05906 U
Zr-95 0.01888 U 0.0564810.05094 U -0.02391 U 0.03606 U 0.06357 U
SOF 0.014 0.031

U-not detected (value is not greater than 2 sigma); UM-nondetect (value is equal to MDA)

Soil Basic Data 12/15/2003

Blank results indicate chemical not analyzed



Table 4
Rad

NOL-04 -- Soil (pCi/g)
Yankee Nuclear Power Station Rowe, MA

Page 6 of 7

TS409 (3198)

Station (Key) |TS409 (3198) - [TS409 (3198) |TS409 (3198) - TS410 (3199) |TS411 (3200)
Sample ID TS409B - :: [TS409C - :.°|TS409D::  [TS409E . '. |TS410° TS411A

Date Sampled [10/22/1997 : "+ |10/22/1997 -~ - |10/22/1997 - |10/22/1997 .©  |10/22/1997 - [10/23/1997
Ac-228 0.9046|" - 0.8288]: © . 07452 " 0.6656] 0.6287 0.7608
Ag-108m 0.003981 U " - |0.01636 U 0.01311U ++[0.02348U .. - |-0.01329U: - 0.0007019 U
Ag-110m -0.01733U . -|-0.007179U " .|-0.004072 U *:-.[0.007694 U 0.006063U _ ']0.02024 U
Am-241 0U ou ‘lou ou . lou . jou

Bi-212 1.155|: 0.831(: 0.6442| 0.6779| 0.6208 0.6243
Bi-214 - 04651 - .. 0.4806] 0.4674 : ‘ 0.3307 0.4279
Ce-144 -0.02379U 0.07162U" -0.06121U" - |-0.09149U * ~[0.09201 U- - '|-0.04086 U
Co-58 0.004197 U -0.01103U -0.004256 U . [0.01778 U |0.001169 U 0.01671U
Co-60 0.02751 U 0.0123U " ‘- |0.006522U . : [0.009951 U 0.02412U - 0.05917
Cs-134 0.01067U - -{-0.192U - . |-0.06901 U:; - |0.01366 U 1-0.01227U0 - |-0.06369 U
Cs-137 -0.01633U.  {0.006417U -{0.01522U - |0.005566 U : [-0.002413U [0.0462U
Eu-152 ' ! ' ; : e

Fe-59 -0.005914U - |-0.0948U * - - |-0.06067 U -::|0.002518 U -0.005161 U |0.01323U
I-131 ' ' ' : -l0.6566 U

I-132 :

I-133 76.27U , ; : ,

K-40 14.16 14.78]:. - 13.3] ¢ 11.51] 12.56 15.19
Mn-54 -0.003549U - [0.02714U" - ' |0.009898 U '- [-0.01371U - [0.006482U - - 0.03831
Nb-95 -0.01143U ... [0.01693U . 0.002868 U " :|-0.01489 U 0.02603U- |0.01576 U
Np-239 : -1333U C

Pb-212 0.7529] 0.844]° ~  0.7793 0.6033 0.5768 0.769
Pb-214 - 0.5201 0.4392] . 0.4228| : 0.3525 0.4064 0.5059
Ra-226 1.38] 1.159 1.654| 1.866|0.9273 U
Ru-103 -0.00880<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>