FINAL STATUS SURVEY REPORT
IN SUPPORT OF THE
TERMINATION OF THE
PATHFINDER BYPRODUCT MATERIAL
LICENSE

Appendix 1
Final Status Survey Packages



Duratek Inc.
Survey Package Worksheet
Pathfinder Final Status Survey

Package Identification No.: | Prepared by: Doug Schult
Location: Effluent Discharge Pathway To Big Sioux Date prepared: 9/3/06

River

Area Classification: Impacted — Class 2 Pathfinder Final Status Survey

The survey area includes effluent discharge pathway beginning at the edge of the asphalt behind the Boiler Building:
and ending at the Big Sioux River.

The effluent discharge pathway is approximately 600 m long and varies in width from approximately 2 meters to 5
meters.

See attached drawing

Class 2 survey areas arc limited in size to less than 10,000 m”

veral Suivey Instructions

1 Starting at the edge of the asphalt behind the Boiler Building mark a soil sampling location using a
surveyor’s stake or equivalent approximately every 20 meters along the effluent pathway to the Big Sioux
River,

2) Number the soil sampling locations beginning at the asphalt behind the Boiler Building using a sequential

numbering system that includes the survey package number, j.e. 1-1, 1-2, 1.3, ete. Mark the soif sampling
location number on the surveyor’s stake and on the enclosed map.

3) At cach soil sampling location collect a surface (0 to 6 inches) soil sample. Place each soil sample iz a
plastic confainer labeled with the soil sampling location, the date the sample was taken, and the name of the

individual collecting the sample.

43 At soil sampling locationsi-1 and 1-20 collect an additional soil sample and Jabel the samples 1-1QC and
1-20QC respectively. '

S) Upon returning the soil samples to the office fill out the appropriate chain of custody forms, affix a security
seal across the top of the sample container and apply a label to the sample container indicating the soil
sampling location, the date the sample was taken, and the name of the individual collecting the sample.

6) Using the GPS system record the coordinates of cach of the soil sampling locations.

7 Using the GPS system coupled to the exposure rate meter scan 50% of the cffluent discharge pathway
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Special Instructions
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For exposure rate measurements, source check all instrumentation using a Cs-137 source.
For exposure rate measurements, use & 44-10 detector whenever possible.

Gamina scans should be performed by moving the detector in a serpentine pattern at a speed of approximately | meter per second.
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Locaiion Cote i General Description RaeScan | Direct Beta Garmma Scan Direct Gamma | Simears
Li L2 L6 L7
Package Surface Grid
ID or Dor
Structure Meas %
PKCO1 OPLND Open Land Areas NA NA 50% NA NA
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Survey Package: PKO0)

Description: Effluent Discharge Pathway
Class: 2

Survey Type: Lxposure Rate, Soil Sampling

Sumunary

The effluent discharge pathway begins at the discharge pipe off the southwest corner of the plant,
continues north to the railroad tracks where it veers to the east, finally discharging to the river. The
cffluent discharge pathway is approximately eight meters wide at the beginning and 2-3 meters wide at
the end. The portion of the pathway from the pipe discharge to the road leading the intake pump station
was wet as water still discharges to this area. There appeared to be no lining along the bottom of the
pathway. The portion of the discharge pathway from the road to the river was lined with rock and mostar.
Organic matter covered the lining to a depth of 4-6 inches,

Approximately 75% of all accessible areas were surveyed using a Ludlum 2350-1 coupled with a 2x2
sodium iodide detector. Exposure rate measurements and cortesponding GPS data were collected on a
nominal two-sccond frequency using a handheld computer. Surveys were performed with the detector
held no greater than 6 inches from the surface. The detector was moved side to side, covesing

approximalely one meter on each pass. Survey technicians observed both the digital and andible output
of the instrument to identify any areas of concern.

Soil sample locations were selected in a systematic fashion. A sample was collected on approximately 20
meter intervals for a total of 29 locations. Samples were collected in the top six inches of soil in each of
the survey grids. Samples were labeled with the corresponding grid identifier (3-1, 1-2, 1-3, ete.). QC
samples were collected at locations -1 and 1-20.

Results

Flevated arcas were jdentified along the bank near the discharge pipe. Investigation of the area showed
rocks similar to those found in other arcas of clevated exposure rates. Additional clevated areas were
noted between the road and the viver where the rock lining was present. All other observed radiation
levels were consistent with typical background levels.

Data summary
Number of data points 2,116
Maxipum 19.4 uR/h r
Average 9.3 uR/he
Standard Deviation 1.4 uR/hr
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Associated Files and Survey Information

File Names, Technicians, Instrument Information

Survey
File Name Date Technician 2350-1 SN | Cal Due 44-10 SN | Cal Due
PICO1 10/10/06 Byron Bland 95361 G3e1 |59228 53 -0
CL i3 AN Y e Y]

Page 6 of 13



\

€1 Jo L abed

Survey Package 001 - Effluent Discharge Pathway
Exposure Rate
(R/hr)

4 5E-006 to SE-006
< 9E-006 to 1.1E-005

4 1.1E-005 to 2E-005




Sample GPS Coordinates

The following table shows the GPS coordinates of cach sample location in this survey area.

Sample Identification Latitude Longitude
1-1 43.603752 -36.638318
1-2 43.603974 -96.638353
1-3 43.604127 -96.638416
1-4 43.604321 -96.638429
1-5 43.60449¢9 -06.638460
16 43.604678 -96.638439
1-7 43.604844 -96.638327
1-8 43.604983 -96.638171
1-9 43.6056119 -96.637981
1-10 43.605182 -96.637740
1-11 43.605245 -96.637477
1-12 43.605300 -86.637241
113 43.605309 -96,636996
114 43.605336 -96.636771
1-15 43.605439 -96.636423
1-16 43.605498 -06.636181
1-17 43.605566 96635018
1-18 43.605611 -06.635683
1-19 43.605633 -06.635452
1-20 43.606656 -96.635192
1-21 43.605635 -96.634959
1-22 43.6056625 -96.634723
1-23 43.605592 -96.634479
- 1-24 43.605546 -06.634253
1-25 43.605480 -96.634008
126 43606405 96633781
1527 43.605319 96633575
1-28 43.605256 -96.633345
1-29 T43.605228 96633078

Exposurc Rate and Sample Aerial Plots

The following Gigures show plots of the exposure rate measurcents and the sample Tocations for

the survey arca. The acrial map/photo on which the data is overlaid is dated 10/12/1991. While
the map/photo docs not reflect present day conditions it can be used fo adequately identify the
areas surveyed and the locations of the samples. The plots show the approximate location of the
data in rclationship 1o the sife.
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Survey Package 001 - Effluent Discharge Pathway
Sample Locations




Survey Package: N/A

Description: Open Avca Surrounding the Infake/Pump Building
Class: 3

Survey Type: Exposure Rate, Soil Sampling

Summary

The Intake/Pump Building is located on the north side of the railroad tracks to the north of the plant. The
area survived is primarily a road and turn-around area.

The survey arca was limited to the road from the railroad to the intake structure and an approximate 30 x
30 meter area just south of the structure.  The survey mater{al was primarily road bed material (i.c., stone
and rock material) seen at other locations throughout the site,

Approximately 75% of all accessible areas were surveyed using a Ludium 2350-1 coupled with a 2x2
sodium iodide detector. Exposure rate measureinents and corresponding GPS data were collected on a
nominal two-second frequency using a handheld computer. Surveys were performed with the detector
held no greater than 6 inches from the surface. The detector was moved side to side, covering

approximately one meter on each pass. Survey technicians observed both the digital and audible output
of the instrument to identify any areas of concern.

The two soil sample locations shown below were selected by Nuclear Regulatory Commission inspectoss.

GPS positions were taken at the sample stakes and labeled with the sample 1D identified on the survey
stake at the sample location. :

Results
Elevated areas were identified throughout the survey area, Llevated areas were primarily observed where

rocks and road material were located. All other observed radiation levels were consistent with typical
background levels.

Data swumary
Number of data points

976

Maximum 21.6 uR/hr
B Average 10.6 pR/br

Standard Deviation 2.3 uR/hr

Associated Files and Survey Information

File Names, Technicians, Instrument Information

Survey :
File Name Date Technician 2350-1 8N | Cal Due | 44-16 SN | Cal Due
Intake 10/12/06 Byron Bland 95361 Y3/ | 59228 5/3/67
CT /2607 €L Joak-e?
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Sample GPS Coordinates

The following table shows the GPS coordinates of cach sample location in this survey area.

Sample Identification Latitude Longitude
NRC-5 43.606194 -96.636877
NRC-6 43.606302 -96.636937

Exposure Rate and Sample Aerial Plois

The following figures show plots of the exposure rate measurements and the sample locations for
the survey area. The aerial map/photo on which the data is overlaid is dated 10/12/1991. While
the map/photo does not reflect present day conditions it can be used to adequately identify the
areas surveyed and the locations of the samples. The plots show the approximate location of the

data in relationship to the site.
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Intake/Pump Building
Exposure Rate
(R/hr)

| SRUSES

@ 6.5E-006 to 9E-006
@ 9E-006 to 1.1E-005
& 1.1E-005 to 2.2E-005
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Duratek Inc.
Survey Package Worksheet
Pathfinder Final Status Survey

Package Jdentification No.: 2 Prepared by: Doug Schult

Location: Open Land Areas Surrounding Plant Date prepared: 9/13/06

Arca Classification: Impacted ~ Class 3 Pathfinder Final Status Survey
~ Avea Deseripion

The survey area includes the open land areas surrounding the Plant.

The open areas surrounding the facility include all accessible areas inside the perimeter , excluding the construction
lay-down area , effluent discharge pathway , and the retention ponds.

See attached drawing

Class 3 survey areas have no size limits

-General Survey Instructions = -

2)

3)

5)

6)

Using the GPS system coupled to the exposure rate meter scan at least 10% of the open land arcas
surrounding the plant.

Mark any areas of elevated activities using a surveyor’s stake or cquivalent for further evaluation

Identify 25 random soil sampling locations in the open land areas surrounding the plant using a surveyor's
stake or equivalent. Number the soil sampling locations using a sequential numbering system that includes
the survey package number, i.e, 2-1, 2.2, 2.3, 2-4_ ete. Mark the soif sampling location number on the
surveyor’s stake and on the enclosed map.

At each soil sampling location collect a surface (0 to 6 inches) soil sample. Place cach soil sample in a
plastic container labeled with the soil sampling location, the date the sample was taken, and the name of the
individual collecting the sample.

At soil sampling locations 2-1 and 2-20 collect an additional soil sample and label the samples 2-10QC and
2-20QC respectively.

Upon returning the soil samples (o (he office fill out the appropriate chain of custody forms, affix a securily
scal across the top of the sample container and apply a label to the sample container indicating the soil
sampling lacation, the date the sample was taken, and the name of the individual collecting the sample.
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Special Instructions

e For exposure rate measurements, source check all instrumentation using a Cs-137 source.
o  For exposure rate measurements, use a 44-10 detector whenever possible.
e Gamma scans should be performed by moving the detector in a serpentine pattern at a speed of approximately | meter per second.

=~
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Lesation Code i General Destription Beta Scan Dircet Beta Gamma Scan Dircct Gamma | Smears
Li L2 Lo L7 i3
Package Surface Grid
1D or iDor
Structure Meas
PK002 OPLND Open Land Areas NA NA 10% NA NA
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Survey Package: PK002

Description: Open Areas Surrounding Facility
Class: 3

Survey Type: Exposure Rate, Soil Sampling

Summary

The open arcas surrounding the facility include all accessible arcas inside the perimeter, excluding the
construction Jay-down area, effluent discharge pathway, and the retention ponds.

The survey area was broken into 11 subsections to better manage the data. The open arcas were primarily
grass-covered soils. Other arcas, primarily along the south fence line, were a soil and rock mixture. The
roads traversing the open arcas consisted of various types of road bed material.

Approximately 50% of all accessible areas were surveyed using a Ludlum 2350-1 coupled with a 2x2
sodium iodide detectar. Exposure rate measurements and corresponding GPS data were collected on a
nomina} two-second frequency using a handheld computer. Surveys were performed with the detector
held no greater than 6 inches from the surface. The detector was moved side to side, covering

approximately one meter on each pass. Survey technicians observed both the digital and audible output
of the instrument to identify any areas of concern.

Soil sample locations were selected by the field supervisor. All locations where elevated levels were
observed were sampled. Remaining samples were spread out throughout the survey area to ensure
samples were collected in all portions of the property. Samples were collected in the top six inches of soil
in each of the survey grids. For (two sample locations, 2-4 and 2-24, a second sample was collected from
6-12 inches. Exposure rates at these arcas were elevated. Samples were labeled with the corresponding
grid identifier (3-1, 3-2, 3-3, ete.). QC samples were collected at locations 2-1 and 2-20.

Results

Elevated areas were identified at several areas throughowt the survey area. Flevated areas were primarily
noled in locations where rocks and road material was located. Samples were collected in cach area where
clevated cxposure rates were observed. All other observed radiation levels were consistent with typical
hackground Jevels.

Data summary
Number of data points 28,473
Maximum, 26.8 pR/hr
Average 8.57 1R/ |
Standard Deviation 212 1R/
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Associated Files and Survey Information,

File Names, Technicians, Instrument Information

Survey
File Name Date Technician 2350-1 SN | Cal Due | 44-10 SN | Cal Duc
PK02-1 10/10/06 Jamie Doan 98638 512007 230157 8/15/07
PKO2-2 9/14/06 Tina Robertson | 98638 52107 230157 8/15/07
10/10/06 Jamie Doan
PKO2-5 9/14/06 Byron Bland 98648 211667
PK02-6 9/14/06 Tina Robertson | 98638 512107 230157 8/15/07
10/11/06 -~ | Jamie Doan
10/12/06
PK02-7 9/14/06 Byron Bland 98648 211667
PKO02-8 10/10/06 Jamie Doan 98638 5/2/07 230157 8/15/07
PK(2-9 10/10/06 Jamie Doan 98638 5/2/07 230157 8/15/07
PK02-10 10/10/06 Byron Bland 95361 59228
PKQ2-11] 10/10/06 Jamie Doan 98638 512107 230157 8/15/07
PKO2-12 10/10/06 — | Byron Bland 95301 59228
10/12/06
PKO2-13 10/12/06 Byron Bland 95361 $/3/0 59228 PR
*Note, PK02-3 and PK02-4 were combined with other areas. 7-4s-¢» CEL lAsSeT
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Sample GPS Coordinates

"The following table shows the GPS coordinates of each sample location in this survey area.

Sample 1dentification Latitude Longitude
2-1 43.60289 -96.63680
2-2 43.60191 -96.63699
2-3 43.60280 -86.63767
2-4 43.60304 -96.63790
2-5 43.60411 -96.63873
2-6 43.60440 -96.63914
2-7 43.60431 -96.63873
2-8 43.60477 -06.63819
2-9 43.60523 -96.63715

2-10 43.60433 -86.63715
2-11 43.60492 -96.63651
2-12 43.60449 -96.63671
2-13 43.60572 -96.63552
2-14 43.60605 -96.63422
2-15 43.60562 -96.63355
2-16 43.60557 -96.63481
2-17 43.60530 -96.63472
2-18 43.60507 -06.63399
2-19 43.60487 -86.63351
2-20 43.60457 -96.63447
2-21 43.60468 -96.63522
2-22 43.60388 -96.63572
2-23 43.60457 -96.63623
224 43.60399 -96.63651

Exposure Rate and Sample Aerial Plots

The following ligures show plots of the exposure rale measurements and (he sample locations for
the survey area. The aerial map/photo on which the data is overlaid is dated 10/12/1991. While
the map/photo docs not reflect present day conditions it can be used to adequately identify the
arcas surveyed and the locations of the samples. The plots show the appraximate location of (he
data in relationship to the site.
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Survey Package 002 - Class 3 Open Areas
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Duratek inc,
Survey Package Worksheet
Pathfinder Final Status Survey

Package fdentification No...3 Prepared by: Doug Schult
).ocation: Four Settling Basing Date prepared: 9/6/06
Area Classification: Impacted ~ Class 3 Pathfinder Final Status Survey

--Area Desctiptioty -

The swrvey area includes the four settiing basins.
Sec atlached drawing

Class 3 survey areas have no size limits

- :Gerieral Survey Instructiohs - -

1) Four surface (0 to 6 inches) soil samples will be taken adjacent to or within cach settling pond as conditions
allow. [f conditions alfow 1 sample should be taken in each quadrant of the settling pond. If not take a
sample along each side of the settling pond as close as possible to the settling pond.

2) Marck each sampling location with a surveyor’s stake or equivalent using a sequential numbering systens that

includes the survey package number and a letter designation for each of the settling ponds, i.e. 3-A-1,
3-A-2, ... 3-BB-1, cle.

3 Mark the soit sampling location number on the surveyor’s stake and on the enclosed map.

4) At each soil sampling location collect a surface (0 to 6 inches) soil sample. Place cach soil sample in a
plastic container tabeled with the soil sampling location, the date the sample was taken, and the name of the
individual collecling the sample.

5) At soil sampling Jocations 3-A-] collect an additional soil sample and label the samples 3-A-1-QC

6) Upon retuening the soil samples to the office fill out the appropriate chain of custody forms, affix a sceurity

seal across the top of the sample container and apply a label 1o the sample container jndicating the sail

sampling location, the date the sample was taken, and the name of the individual collecting the sample.

b Using the GPS system record the coordinates of each of the soil sampling locations.

8) If conditions allow, use the GPS system coupled to the exposure rate meter scan approximately 20% of cach
of the settiing basins.
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Special Instructions

]

L4

For exposure ratc measurements,

o

source check all instrumentation using a Cs-137 source.

For exposure rate measurements, use a 44-10 detector whenever possible.

Gamma scans should be performed by moving the detector in a serpentine pattern at a speed of approximately | meter per second.

[§8]
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Location Code General Description Beta Scan Direct Beta Gamma Scan Oirest Gamma | Smears
Ll {2 1.6 LT L8
Package Surface Grid
1D or IDor
Structure Meas #
PKG03 OPLND Open Land Areas NA NA 20% NA NA
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Survey Package: PK003

Description: Retention Ponds

Class: 3

Survey Type: Exposure Rate, Soil Sampling

" Sutmmary

There are four retention ponds located on the north side of the property. The ponds have varying levels of
water, from both run-off and discharge from the plant. For reference putposes, the retention ponds were
labeled A through D from west to east.

Due Lo the steep banks of the retention basins and water, accessibility for cxposure rate surveys was
limited. The westernmost retention pond was the only accessible area where surveys could be performed

on approximatety 75% of the area. Remaining surveys were performed around the upper perimeter of the
ponds.

Approximately 50% of all accessible areas were swrveyed using a Ludium 2350-1 coupled with a 2x2
sodium iodide detector. Exposure rate measurements and corresponding GPS data were collected on a
nominal two-second frequency using a handheld computer. Surveys were performed with the detector
held no greater than 6 inches from the surface. The detector was moved side to side, covering

approximately one imeter on each pass. Survey technicians observed both the digital and audible output
of the instrument to identify any arcas of concern.

One soil sample was collected within each quadrant of each retention basin. Samples were collected at
the bottom of the sidewalls at the waters edge for the three castern ponds. Samples were collected near
the center of cach quadrant for the westernmost basin. Samples were labeled with the work package
number, followed by the corresponding retention pond identifier (4, B, C, or D), and the sample numbes
within each area (1-4, starting in the southwest corner). A QC sample was coliected at location 3-A-1.
Results

Elevated areas were identified in retention poud A (westermmost pond) along the south end of the
retention basin surrounding the discharge pipe. A 100% survey was performed on the southern portion of
the retention basin (o characterize the elevated levels. An investigation of the area was performed by
removing layers of the soil with a post hole digger and measuring the exposure rate at various levels. The
investigation showed a layer of elevated material ranging from 6”-15”, Characlerization samples were
collected al four (4) localions in the investigation arca. A sample was taken in the first 6 inches, onc from
6 - 12 inches, and a composite sample from 12-18 inches at cach location for a tota) of 12 samples.

Outside of this specific avca, all other obscrved radiation levels were consistent with typical background
levels.

Data swmmary _
Number of data peints 4625
Maximum 36.8 uR/hr
Average 1102 uR/br
Standard Deviation 4.8 pR/hy
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Associated Files and Survey Informalion

File Names, Techuicians, Instrument Information

Survey
File Name Date Technician 2350-1 SN | Cal Due | 44-10 SN | Cal Due
PX03 9/14/06 Byron Bland 98648 /04 e | 211667 $r 148707
RPAC 9/8/06 Byron Bland 98648 571 /o7 | 211667 Ly,
i fayen C L 125707
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Sample GPS Coordinates

The following table shows the GPS coordinates of each sample location in this survey area.

Sample Identification Latitude Longitude
3A-1 43.604612 ~96.637720
3A-2 43.604813 -96.637788
3A-3 43.604793 -96.637662
3A-4 43.604617 -96.637441
3B-1 43604546 -96.637208
3B-2 43.604871 -96.637179
3B-3 43.805051 -96.636790
3B-4 43.604541 -96.636827
3C- 43.604778 -06.636129
3C-2 43.606217 -06.636158
3C-3 43.605366 -96.635783
3C-4 43.604984 -06.635708
3D-1 43.604924 -96.635368
3D-2 43.605335 -96.635392
3D-3 43.605232 -96.635172
3D-4 43.604993 -96.635106

C4 43.604501 -96.637552
C3 43.604467 -96.637551
C2 43.604465 -96.637581
‘ Ct 43.604459 ~-96.637648

Exposure Rate and Sample Acrial Plots

The following figurcs show plots of the exposure rate measurements and the sample locations for
the survey area, The aerial map/photo on which the data is overlaid is dated 10/12/1991. While
the map/photo does not reflect present day conditions it can be used to adequately identify the
areas surveyed and the Jocations of the samples. The plots show the approximate location of the
data in relationship to the site.
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Survey Package 003 - Retention Basins
Exposure Rate
(R/hr)

@ 5E-006 to 9E-008
9E-006 o 1.1E-005
& 1.1E-005 to 3.7E-005

r



6 o 6 abed

Survey Package 003 - Retention Basins
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Duratek Inc.
Survey Package Worksheet
Pathfinder Final Status Survey

Package ldentification No.: 4 Prepared by: Doug Schult

{ocation: Construction Lay Down Arca Date prepared: 9/14/06

Area Classification: Impacted ~ Class 2 Pathfinder Final Status Survey

‘Arga Description

The survey area includes the open land areas surrounding the construction lay down area
. . . . . N . . 2
The open land area surrounding the construction Yay down area included in this survey area is approximately 3,380 m”.

See attached drawing

Class 2 survey areas are limited in size to less than 10,000 m’.
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General Survey Instructions

3)

4)

5)

0)

7
8)

Grid the open land areas surrounding the construction lay down area in 13 meter grids in accordance with
the attached drawing, -

Using the GPS system coupled to the exposure rate meter scan at least 50% of each grid.

Mark any arcas of elevated activity using a surveyor’s stake or equivalent for further evaluation

Mark the systematic soil sampling Jocations within cach grid using the following X,Y coordinates
determined using a random number generator provided by Excel. This software is used 1o generate 2 random
numbers between 0.00 and 1.00. The first random number is multiplied by 13 to give the X coordinate and

the second random number js multiplied by 13 to give the Y coordinate

R=0.858, X=11.2 m R=0225, Y=2.9m

In cases where the systematic mcasurement location in a given grid is not accessible a second set of random
awnbers has been generated for determining the systematic measurement location for the grid in question.

R=0.777, X=10.1 m R=0605, Y="7.90 m

In cases where neither of the systematic measurement locations in a given grid are not accessible obtain a

measurement as close o the center of the grid as possible, If the entire grid is not accessible move on to the
next grid.

Number the soil sampling locations using a sequential pumbering system that includes the survey package

“number and the grid 1D, i.e | 4-A1, 4-A2, 4-A3, etc. Mark the soil sampling location number on the

surveyor’s stake and on the enclosed map.

At each soil sampling location collect a surface (0 to 6 inches) soil sample. Place cach soil sample in a

plastic containes labeled with the soil sampling location, the date the sample was taken, and the name of the
individual cotlecting the sample.

At soil sampling location 4-C3 collect an additional soil sample and label the sample 4-C3QC.
Upon returning, the soil samples Lo the office fill out the appropriate chain of custody forms, affix a security

scal across the top of the sample container and apply a label to the sample container indicating the soil
sampling location, the date the sample was taken, and the name of the individual collecting the sample.

[}
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Special Instructions

L4

o

®

For exposure rate measurements, source check all instrumentation using a Cs-137 source.
For exposure rate measurements, use a 44-10 detector whenever possible.
Garmma scans should be performed by moving the detector in a serpentine pattern at a speed of approximately 1 meter per second.

[¥9]
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Location Cede General Description BetaScan | DirectBeta | Gamma Scan Dircct Gamma Smcars
Il 12 15 L7 i3
Package Surface Grid
[D or iD or
Structure i Meas %
PK004 OPLND Open Land Areas NA NA 50% NA NA
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Survey Package 004 - Construction Laydown Area
Exposure Rate
(R/hr)

-~
S

& 3.5E-006 to 9F-006
& 9E-006 to 1.1E-005
1.1E~005 to 1.3E-005
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Survey Package 004 - Construction Laydown Area
Sample Locations
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Survey Package: PROG4

Description: Construction Lay-down Arca
Class: 2

Survey Type: lixposure Rate, Soil Sampling

Summary

The construction lay-down area is located in the northwest corner of the property and contains debris such
as conerete slabs, metal piping, wooden skids, wooden spools, wooden beams, metal grating, corrugated
aluminum and other miscellancous material. The survey area includes all the debris piles and a mininum
of a five meter buffer surrounding the perimeter of the debris.

‘The survey area was broken down into 20 grids, consisting of one row of 6 grids and two rows of 7 grids.
The last grid in the first vow overlapped with a separate survey unit (effluent discharge pathway). Grid
sizes in rows A and B are 13x13m, whilc row C is 13x8 meters. The notth edge of row C runs along a

barbed wire fence, limiting the size of the survey grid. The total arca surveyed is approximately 2,925
2
m®,

Approximately 75% of all accessible areas were surveyed using a Ludlum 2350-1 coupled with a 2x2
sodium iodide detector. Exposure rate measurements and corresponding GPS data were collected on a
nominal two-second frequency using a handheld computer, Surveys were performed with the detector
held no greater than 6 inches from the surface. The detector was moved side to side, covering

approximately one meter on cach pass. Survey technicians observed both the digital and audible output
of the instrument to identify any areas of concern.

Soil sample locations were determined using a randomly sclected set of coordinates. All sample locations
were accessible at the primary sample location. Samples were collected in the top six inches of soil in
cach of the survey grids. Samples were labeled with the corresponding grid identifier (4-Al, 4-A2, 4-B2,
ete.). A QU sample was coliected at focation 4-C3.

Results

Flevated areas were identified in the road malerial in the southwest corner of the survey area. All other
observed radiation levels were consistent with typical background levels,

Pata summary

Number of data points 3338 -
Maximum i
Average o 270 pR M

Standard Deviation

|
12,28 R/ |
!
i

0.91 ulk/hr |

Associated Files and Survey Information

File Names, Technicians, Instrument Information
Survey
File Name Date Technician 2350-1 SN | Cal Due | 44-16 SN | Cal Due
PK0O4 10711706 Jamie Doan 98638 512107 230157 8/15/07 |
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Sample GPS Coordinates

The following table shows the GPS coordinates of each sample location in this survey area.

Sample Identification Latitude Longitude
4-1 43.604501 -96.639240
4-2 43.604548 -86.639075
4-3 43.604581 -96.638932
4-4 43.604616 -96.638781
4-5 43.604660 -96.638630
4-6 43.604706 -96.638478
4-7 43.604614 -96.639298
4-8 43.604668 -96.639156
4-9 43.604697 -96.638992

4-10 43.604736 -96.638837
4-11 43.604770 -96.638699
4-12 43.604807 -96.638545
413 43.604839 -96.638411
4-14 43.604705 -96.639370
4-15 43.604757 -96.639207
4-16 43.604798 -96.639067
4-17 43.604836 -96.638912
4-18 43.604877 -86.638754
4-19 43.604910 -96.638611
420 43.604959 -86.638460

Exposure Rate and Sample Aerial Plots

The following figures show plots of the exposure rate measurements and the sample Jocations for
the survey arca. The acrial map/photo on which the data is overlaid is dated 10/12/1991. While
the map/photo does not reflect present day conditions it can be used to adequately identify the
areas surveyed and the locations of the samples. The plots show the approximate location of the

data in relationship to the site.

Page 9 of 9




Duratek Tuce.
Survey Package Worksheet
Pathfinder Final Status Survey

Package Identification No.: 5 Prepared by:  Doug Schult

.ocation: Paved Area Surrounding The Pathfinder Plant Date prepared: 10/10/06

Area Classification: Impacted —Class 3 Pathfinder Final Status Survey

- Area Destriptio

The survey area includes the paved areas (walkways, parking areas, roadways, loading dock, etc) surrounding the
Pathfinder Plant.

Sce attached drawing

Class 3 survey areas have no size limits

- .- -.General Survey Instructions - -

D Perform a beta scan of  at least 10% of the accessible surfaces holding the detector approximately '4 inch
from the surface being scanned and moving the detector approximately | detector’s width per second. Each
scan should be performed for a minimum of 5 minutes and be centered around the fixed point measurement
locations. Mark any areas of elevated activity using a permanent marker such as spray paint for a follow-up
cvaluation.

2) Prepare a map or drawing of the survey unit showing the approximate location of each fixed point
measurement location. Fixed point measurement locations will include random measurement locations and
any biased locations identified during the scanning process.

1) Collect a total beta activity measurement at each fixed point measurement location. The count time should
N . . 2

be sufficient (approx 30 sec) to achieve an MDA of less than 1,000 dpm/100 cn”. Use the L7 code o

record the measurement numbey

4) If activity in excess of the criteria for release for unrestricted use (5000 dpm/100 em?) is identified mark the
area and notify the Praject Manager.

&) Obtain a smear at cach of the total beta activity measurement location. Analyze each smear for alpha
and bel(a activity. Wait approximately 24 hours before analyzing the smears (o allow the decay of
short lived radon progeny.

Page 1 of 5
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Special Instructions

For beta measurements, source check all instrumentation using a Tc-99 source.

For total beta activity measurements, use a 43-68 detector whenever possible.
When performing a survey for total beta activity (scans and/or total beta activity measurements), collect three 5 minute backgrounds per survey unit.
One prior to beginning the survey, one approximately haif way through the survey, and one at the end of the survey. The field backgrounds should be

collected at different spots within the survey.
Do not inciude measurements from more than | survey unit on the same dowmload.

The MDA for total beta activity measurements shall be less than 1000 dpm/100 cm?.
Beta scans should be performed by moving the detector at a speed of approximately1 detector width per second.

o
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Locatios Code General Description Beta Scan Direct Beta Gamma Scan Direct Gamma Smears
Li L2 L6 L7 L8
Package Surface Crid
D or Dor
Structure Meas = ) _
PK003 PVARE Paved Areas 10% 50 NA NA 30
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Duraiek Inc.
Survey Package Waorksheet
Pathfinder Final Status Survey

Package ldentification No.: 6 Prepared by: Doug Schult
Location: Floor and Walls of Cooling Tower Basins Date prepared; 9/13/06
Area Classification: Impacted — Class 2 Pathfinder Final Status Survey

o -Area Description - .

The survey area includes the floor, walls of the cooling tower basin
The cooling tower basin is approximately 816 m”.

Sce attached drawing

Class 2 survey areas are limited in size 10 less than 1000 m’

Page 1 of 7




General Survey Instractions .

2)

4)

5)

0)

»
g)

9

Grid the floor using 5 meter grids beginning in the south west corner of the room. The corvers of the grids
should be marked using permanent markers, paint, etc. Label the grids using a coordinate system that begins
in the south west comer of the room. Use a numeric numbering system for the west-east axis and an alpha
numeric numbering system for the south-north axis.

Grid the walls below two meters by designating a new grid every 5 meters beginning in the south west
corner of the room and work towards the north, then cast, then south, then west. The corners of each grid
sliould be marked using a non permanent marker such as picces of tape or stickers. Label the grids using an
numeric numbering system that begins in the south west corner of the room.

Prepare a map or drawing of the survey unit showing the grid Jayout.

Perform a beta scan of 50% of the accessible surfaces within each grid holding the detector approximately Y4
inch from the surface being scanned and moving the detector approximately 1 detector’s width per second.
When appropriate (cracks, irregular surfaces, etc.) ensure that the scans are performed with a 15 em?
detector. Use the L7 code to record the grid number being scanned. Mark any areas of elevated activity
using a non permanent marker such as a piece of tape or sticker for a follow-up evaluation

Collect a total beta activity measurement at locations identified during the scan as having residual activity. If

activity in excess of the criteria for release for unrestricted use (5000 dpm/100 cm?) is identified mark the
arca and notify the Project Manager.

Mark the systematic measurement location within each grid using the following X,V coordinates determined
using a random number generator provided by Excel. This softwate is used to generate 2 random numbers
between 0.00 and 1.00. The first random number is multiplied by 5 to give the X coordinate and the second
randon number is multiplied by 5 (2 for walls) 1o give the Y coordinate

Floors; R=0.232, X=1.16 m R=0.653, Y=3.26 m
: R=0.232, X=1.16 m R=0.653, Y= 1.31 m

In cases where the systematic measurement Jocation in a given grid is not accessible a second set of random
numbers has been generated for determining the systematic measurement location for the grid in question.

Floors: R=0.885, X=4.42 m R=0.553, ¥=2.77T m
Walls: R=0.885, X=4.42 m R=0.553,¥=1.11m

In cases where neither of the systematic measurement lacations in a given grid are not accessible obtain a

measurement as close 1o the center of the grid as possible. 1f the entire prid is not accessible move on 1o the
next grid.

Mark the required number of random measurenent locations on cach of the sonctures specified below.

Obtain a total beta activity measurement at each measurement location. The count time should be
sufficient (approx 30 sec) to achieve an MDA of less than 1,000 dpm/1 00 crm?, Use the 1.7 code o

record the grid number in which the measurement is being obtained. For non gridded surfaces (structures)
record the measurement number

Obtain a smear at cach of the total beta activity measurement location. Analyze each smear for alpha
and beta activity. Wait approximately 24 hours before analyzing the smears to allow the decay of
short lived radon progeny.

Page 2 of 7
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Special Instructions

For beta measurements, source check all instrumentation using a Te-99 source.

For total beta activity measurements, use a 43-68 detector whenever possible.

When perfoxmmc a survey for total beta activity (scans and/or total beta activity measurements), collect three 5 minute backgrounds per survey unit.
One prior to beginning the survey, one approximately half way through the survey, and one at the end of the survey. The field backgrounds should be
collected at different spots within the survey uait

Do not include measurements from more than | survey unit on the same dowmload
The MDA for total beta activity measurements shall be lsss than 1000 dpm/100 cm®.
Beta scans should be performed by moving the detector at a speed of approximately detector width per second.
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Location Coce i General Description Beta Scan Direct Bete GammaScan  § Direct Ganma Smwars

Ll ) 6 7 Ly

Package Surface Grid

D or iD or

Structure Meas # |

PK006 FLOO! ! Fioor 50% Each Grid NA NA Each Grid |

PKO0O6 w0001 Wails 50% Each Grid NA NA Each Grid
PK006 ST001 Center Divider 50% 10 NA NA 0
PKO0G6 ST002 Spiliway 30% 10 NA 10
i
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The horizontal structures in the ove x%eaﬁ spaces md the ceiling of the Cooling Tower Basin are considered non 1mpactea and will not be surveyed These structurss were added
following the collapse of the Cooling Tower:
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Duratek Inc.
Survey Package Worksheet
Pathfinder Final Status Survey

Package ldentification No.: 7 Prepared by:  Doug Schult
l.ocation: Temporary Loading And Storage Building Date prepared: 10/9/06
Arca Classification: lmpacted — Class 2 Pathfinder Final Status Survey

AreaDescription - . % Lo o

The survey area inciudes the floor and walls below 2 meters in the Loading and Storage Building
The Loading and Storage Building is approximately 400 m”.
Sec attached drawing

Class 2 survey areas are limited in size to less than 1000 m?

Page 1 of 8




General Survey Instructions

3)

4)

3)

6)

7

8)

10)

Grid the floor using 3 meter grids beginning in the south west corner of the room. The corners of the grids
should be marked using permanent markers, paint, etc. Label the grids using a coordinate system that beging
in the south west corner of the room. Use a numeric numbering system for the west-gast axis and ao alpha
numeric ninbering system for the south-north axis.

Grid the walls below two meters by designating a new grid every 3 meters beginning in the south west
corner of the room and work towards the north, then east, then south, then west. The corners of each grid
should be marked using a non permanent marker such as pieces of tape or stickers. Label the grids using an
numeric numbering system that begins in the south west corner of the room.

Prepare a map or drawing of the survey unit showing the grid layout.

Perform a beta scan of 50% of the accessible surfaces within each grid holding the detector approximately ¥
inch from the surface being scanned and moving the detector approximately 1 detector's width per sccon(l
When appropriate (cracks, irregular surfaces, etc.) ensure that the scans are performed with a 15 em’
detector. Use the 1.7 code to record the grid number being scanned. Mark any areas of elevated activity
using a non permaneint marker such as a picce of tape or sticker for a follow-up evaluation

For the floor grids perform a 5 minute scan per grid.
For the wall grids perform a 4 minute scan per grid.
For the non permanent items perfor a | minute scan for each total beta activity measurement.

Collect a total beta activity measurement at locations identified during the scan as havmg residual activity. If

activity in excess of the criteria for release for unrestricted use (5000 dpm/100 cm? ) is identified mark the
area and notify the Project Manager.

Mark the systematic measurement location within each grid using the following X,Y coordinates determined
using a random numbet gencrator provided by Excel. This software is used to generate 2 random numbers
between 0.00 and 1.00. The first random number is multiplied by 3 (o give the X coordinate and the sceond
random number is multiplied by 3 (2 for walls) to give the Y coordinate

r loom: R==0.943, X=2.83 m R=0.447, ¥=134m
: Re=0.943, X=2.83 m R=0.447,Y=0.89m

In cases where the systematic measurement location in a given grid is not accessible a second set of random
numbers has been generated for determining the systematic measurement location for the grid in question.

Floors: R=0.794, X=4.42 m R=0.664, Y= 1.99 m
Walls: R=0.794, ¥=4,42 m R=0.664, Y= 1.33 m

In cases where neither of the systematic measurement locations in a given grid are not accessible obtain a

measurement as close 1o the center of the grid as possible. If the entire grid is not accessible move on to the
next grid.

Mark the required number of random measurement locations on each of the structures specified below.

Obtain a tolal beta activity measurement at each measurement location. The coum time should be
sufficient (approx 30 sec) to achieve an MDA of less than 1,000 dpm/100 em”. Use the L7 code to

record the grid number in which the measurement is being obtained. For non gridded surfaces (structures)
record the measurement number

Obtain a smear at each of the total beta activity measurement location. Analyze each smear for

alpha and beta activity. Wait approximately 24 hours before analyzing the smears }[:5) allow lhc
decay of short lived radon progeny. age 2
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Special Instructions

For beta measurements, source check all instrumentation using 2 Tc-99 source.

For total beta activity measurements, use a 43-68 detector whenever possibie.

When performing a survey for total beta activity (scans and/or total beta activity measurements), collect three 5 minute backgrounds per survey Bnit.
One prior to beginning the survey, one approximately half way through the survey, and one at the end of the survey. The field backgrounds should be
collected at different spots within the survey unit

Do not include measurements from more than 1 survey unit on the same dowmload.

The MDA for total beta activity measurements shail be less than 1000 dpm/100 cm?.

Beta scans should be performed by moving the detector at a speed of approximately detector width per second.
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Location Code General Description Beta Scan Direct Beta Gamma Scan Direct Gamma’ Smears

Li .2 .6 L7 L8
Package Surface Grid

ID or iD or

Structurs Meas &

PK007 FLOOI Fioor 50% Each Grid NA NA Each Grid
PKOO7 W00+t Wails Below 2 Meters 50% Each Grid NA NA Each Grid
PK007 STOO! Non Permanent ltems 50% 50 NA NA 50
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Duratek Inc.
Survey Package Workshees
Pathfinder Final Status Survey

Package ldentification No.: 8 Prepared by: Doug Schult
Location: Temporary Loading and Storage Building, Date prepared: 10/13/06
Walls Above 2 Meters And Ceiling

Area Classification: lmpacted — Class 3 Pathfinder Final Status Survey

-~ Area Description

The survey area includes the walls above 2 meters and the ceiling in the Temporary Loading and Storage Building..
The Temporary Loading and Storage Building is approximately 400 m?.

See attached drawings

Class 3 survey areas are not limited in size

_+ . -Gen