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Miamisburg Closure Project
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500 Capstone Circle
Miamisburg, OH 45342

ATTENTION: Paul Lucas

SUBJECT: Contract No. DE-AC24-030H20152 ‘
Statement of Work Requirement 055 - Regulator Reports

PRS 423 SURVEY UNIT DESIGN, FINAL
Dear Ms. Marks:
Sue Smiley from your office authorized the release of the following document for Core Team review:

¢ PRS 423 Survey Unit Design, Final
e Response to Regulator Comments

These documents were faxed on July 26. If you or members of your staff have any questions regarding the
document, or if additional support is needed, please contact me at 937-865-4203.

Sincerely,

%14 Cq4

David A. Rakel
CERCLA Lead

DARVjg

Enclosures

cc. David Seely, USEPA, (1) w/attachments
Brian Nickel, OEPA, (4) w/attachments
Ruth Vandegrift, ODH, (1) w/attachments
Mary Wojciechowski, Tetra Tech, (1) w/attach
Sue Smiley, DOE/MCP, (1) w/attachments
Lisa Rawis, MCP, w/o attachments
Val Darelt, CH2M Hill, (1) w/attachments
CERCLA Records, CH2M Hill, (1) w/attachs
ER Records, CH2M Hill, (1) w/attachs
DCC (1) w/attachments
John Fulton, CH2M Hill, w/o attachments
‘Dave Rakel, CH2M Hill, w/o attachments



Response to Comments
on Group 9 SUD PRS 423, July 23, 2004

OH EPA A Comment 1. The issue of sampling for chemicals in the UGLs came up in
the review of the work plan. We all agreed to defer the issue to the VSAP. In the draft
VSAP Document Review Comment Form dated 5/7/2004, refer to the resolution of
general comment number 5. The comment was “This VSAP should include verification
sampling for the chemicals that were identified in Section 3.5 Chemicals of Concern on
page 12 of the WP Soil Removal section in the UGL Removal Plan.” The resolution
stated, “The chemicals of concern will be added.”

US EPA Comment 3. Rationale for the selection of COCs should be provided.
Specifically the UGL VSAP/SUD should explain why chemicals identified in section
3.5 of the UGL Soil Removal Work Plan are not mcluded or the chemicals should be
included.

Response. Table 2 in both the Work Plan and Table 5 of the UGL Action Memorandum
show no chemical COCs for PRS 423. During remediation, four isolated areas in PRS
423 appeared to have discoloration and were found to have predominantly Pu238
radiological contamination. These areas were fully removed leaving bedrock surfaces
in the trench. No further discoloration was observed on the floor or sidewalls. The one
Bias Sample with a description that indicates potential chemical contamination (TPH
odor) found to date was located within the boundaries of PRS 424 and wil be
addressed Wlth that SUD :

OH EPA A Comment 2. On page 4-11 of MARSSIMS, the last sentence on the page
under Class | area states: “Note that areas containing contamination in excess of the
DCGL., prior to remediation should be classified as Class 1 areas.”

- "OH EPA'B Comment 1. All of the disturbed areas need to be classified as Class 1.
100% walkover survey of all areas accessible. Areas are considered Class 1 to ensure
that cross contamination has not occurred during remediation.

US EPA Comment 1. SU classification should be class 1 because (1) there is an
exceedance of the CO for Ra-226 (sample No. pv7), (2) the MDA for Th-230 13 or 14
reported results is above the CO, and (3) There is a potential for cross contamination

.when R bldg is demolished.  Therefore based on the information presented, this PRS
has some contamination known to be above the DCGL (at pv7) and potential for 6ther
areas to have COCs above the DGCL and according to Section 4.4 of MARSSIM
should be classified as a class 1 SU.

Response. The SUD has been reclassified as Class 1.

OH EPA A Comment 3. In the number of samples calculation, it appears that the
inability to see plutonium in the field was not factored in. Car_l you explain why? Also,
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since Th230 is a COC, the MDA is not below or even close to the cleanup level in the
pre-verification samples. How do we know that we do not have Th230 at or above the
cleanup objective or even above a hot spot? A fair amount of the MDAs for Th230 are
above the hot spot criteria.

OH EPA B Comment 2. For areas inaccessible for walk-over survey, the area facto'rs
method should be used to determine the appropriate number of samples.

OH EPA B Comment 4. The MDA for Th230 in prevar samples is insufficient to
support decisions at the cleanup objective. Given this information, OEPA recommends
that backfilling not occur.until verification data analysns supports that an adequate
number of samples have been taken, :

US EPA Comment 5. Based on the information in Appendix B, the inability of field
scanning instruments to detect Pu-238 at the CO was not accounted for when
calculating the number of samples. :

Response. Area factors and standard approach for the number of samples and grid
spacing were considered but due to the “inability” to see Pu-238 and areas which are
inaccessible for walk-over survey, the conservative Pu238 fifteen foot triangular grid
was selected. Since the trench is only five feet wide, samples will be taken every 15 feet
along the bottom of the trench and a 15 foot gnd will be used for the sidewalls of the
trench

Based on process history it is improbable that Th-230 would be present without any
other associated contamination and PU238 is the major constituent of concem. RASS
sampling identified the areas of Pu 238 contamination which was remediated.

It is recognized that the RASS samping MDA for Th230 from gamma spec is higher
than the CO but the sampling is.not being used as verification. The FSS samples will
be analyzed via alpha spec by design, which will provide MDAs for Th230 below CO.

OH EPA B Comment 5. The maps showing the survey uhits do not provide sufficient
- detail. Depth of the dig, sidewall, etc., are not appropriately depicted. They do not even
show where the verification samples are to be taken.

US EPA Comment 16. The figures in Attachment B are difficult to interpret. Does -
SU1 and SU2 consist of the bottom and sidewalls of the trench respectively? The
figures in Attachment B need to (1) better define the SU boundaries, (2) explain the

- layout relative to other site features, (3) specify dimensions and (4)show sample
locations on the proposed sampllng grid.

- Response. Dimensions were added to the maps in the revised S-U'D. Sample locations
are shown for the sidewalls (SU2); as stated in the SUD, the sample locations for SU1
will be finalized in the field (See paragraph 6a — Number of Samples).

OH EPA B Comment 6. The sample IDs from the soil analysis report do.not match the
sample IDs in the rad survey data sheet explain?
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Response. The RSDS used to prepare the draft SUD were draft, unsigned copies.
Final approved copies are included with the final SUD providing direct data correlation.

OH EPA B Comment 7. Mound has yet to show scann‘ing MDC for the COCs
‘associated within this PRS.

Response. The comment is correct. Mound is evaluating several options with respect
to developing MDCs for its most common radiological contaminants. In a similar
comment on the Standard Soil VSAP, OEPA indicated the PRS 66 soil segregation
work by Argonne could be used as a source material for this effort. This analysis
indicated that, for the PRS 66 isotopes, the Fidler is least sensitive to Pu-238. Since
Pu-238 is a COC for PRS 423, the previously agreed value (350 pCi/g) was used.

US EPA Comment 2. The UGL VSAP/SUD should explain how cross contamination
due to demolition of R bldg will be prevented. Will samples be collected before or after
R bldg is demolished? Will the trench be backfilled before or after R bidg is
demolished? What measures will be taken to prevent cross contamination?

Response. PRS 423 is planned to be backfilled prlor to demolltlon of the contaminated
portions of the R/SW buildings. :

USEPA Comment 4. There is no mention of biased samples. If they are not necessary
for this SU then a statement to this effect should be included.

Response. No bias samplmg is planned by CH2M HILL for final verifi catlon Bias
samples are always within the discretion of the EPA.

US EPA Comment 6. Item 6a says that sample locations will be surveyed at the time
of sampling or closely following. .Clarify how these locations will be surveyed and
whether GPS will be used.

‘Response. Sample locations will be surveyed in by direct reflex at the time of sampling
or closely followung GPS will not be possible because of the hazards of putting an
lndlwdual in the trench.

US EPA Comment 7. Item 8 should specify the type of QC samples to be collected.
Will they be field duplicates? Is extra sample volume needed for matrix
- spike analyses?

Response. Field duplicates will be collected on a one per 20 sample frequency.

US EPA Comment 8. In item 9 field and laboratory methods are not specifically
referenced. For walkover surveys, the specific RAD CON SOP number should be
referenced. For laboratory analysis the specific laboratory SOP number from the

' 'methods compendium should be referenced.
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Response. The specific radcon procedures are MD-80036, Radiological Operations
Procedures, Operations 30005, 30007, and 30040. Methods Compendium SOP #'s
include: A-012, A-015, Q-002, S-001, S-002,S-028, and S-029. '

US EPA Comment 10. * Item 10 states that the project engineer will evaluate the =~ -
need for additional samples. An explanation of how this evaluation will take place

~ should be provided. Will the verification standard deviation be compared to the
preverification standard deviation as discussed in Section 8.2.2.1 of MARSQIM?
Response. The project engineer will evaluate the need for additional samples based
on sampling results. Section 8.2.2.1 will be used for the evaluation if applicable.

US EPA Comment 9. Item 9 states that analyses will be per the methods compendium
and 5400.5 as applicable. Since 5044.5 does not explicitly list analytical methods, the
applicability of this document for choosing how to analyze samples should be explained.

US EPA Comment 11. Item 10 states that the bedrock surface may need to be
sampled. More information on how this will be done should be provided. Will swipe
samples be collected? Will the bedrock surface be scanned? Whlch release criteria
from 5400.5 will be used?

OH EPA B Comment 3. How will multiple isbtopes be accounted for when utilizing
5400.5 for samples from bedrock.

Response. Bedrock surfaces will be swiped and gross alpha and beta measurements
will be performed and compared to the most restrictive COC in 5400.5. If the location
fails to meet the most restrictive criteria then it will be sent to alpha spec for
determination of the COC so the, appllcable instead of the most restrictive, criteria can
be applied.

US EPA Comment 12. Item 10 states that where the trench walls is inaccessible for
sampling RASS sample data will be used. lItis not clear why a particular sample that
was accessible for RASS would be inaccessible for verification.  The SUD should
explain what conditions have changed to make a previously accessible location
inaccessible.

Response, The utilization of RASS sampling for sidewall compliance has been re-

- evaluated. RASS sampling data will not be used for verification of sidewall compliance
to the CO. Due to the safety concerns of p|acung an individual in the trench, FSS side
wall sampling will be accomplished by scraping the sidewall with an excavator bucket
and subsequent sampling of the material in the bucket. Samples will be taken on a 15
foot triangular grid.

US EPA Comment 13. The Soil Analysis Reports refer to MD-10438. It is not clear
why a method from the methods compendium (MD-80045) was not used to analyze
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the sample.

Response. The reference on the soil analysis reports is in error and the correct
reference is the methods compendium (MD-80045). The limits associated with the
incorrect reference are inapplicable and have been lined-out on the RSDS sheets.
US EPA Comment 14. In attachment B the number of samples for SU1 which was
determined to be 15 appears to be crossed out. Please clarify the intent of this
notation and actual number of samples to collected for SU1.

Response. The number of samples in SU 1 were evaluated using three methods.
Using the standard VSAP spreadsheet, 15 samples were derived. With this method the
grid length and height were less than the standard Pu-238 grid spacing of 15 feet. The
15 foot triangular grid applied over the trench geometry resulted in approximately five
samples.. It was therefore conservatively decided to use a 15 foot linear grid along the
trench resuiting in. 12 samples.

US EPA Comment 15. Attachmént B shows the inputs to the grid spacing calculation
but does not show the calculated grid spacing.

Response: The only inputs to the sample calculation form are the standard deviations,
survey unit area, PRS number, and Survey Unit number. The grid length and height
shown are the calculated grid spacing numbers.
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Final Survey Unit Design

Project: Under Ground Lines, PRS 423

Review & Approval , ; ?
Project Engineer: Dennis Lammlgin e /6 @gw,.q é ;

Reviewer: James Fontaine e

V= |
document Title
AM UGL Action Memorandum, September 2003
WP Underground Lines Removal, ETL-MND-106-00, January 2004
VSAP Standard VSAP Draft Final, Rev. 0, June 2004
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Step
No.

Final SUD Worksheet

Description

Fill in the blanks....

Summarize historic information
relevant to SU

PRS 423 addresses the concrete encased 8" vitrified clay pipe starting at H-
Building wall, running through Manhole HW-22, and continuing to Manhole
HW-20 where PRS 423 terminates. Potential Release Sites 423 through 428
are underground line segments that served to carry radioactively
contaminated wastes from H Building (environmental laboratories, laundry,
change rooms) operations to the Waste Disposal (WD) Building.

Summarize historic data relevant
to SUD

Historic sampling data (prior to RA) located within this PRS did not show any
results above the CO. RASS sampling during the removal action are
depicted and listed in Attachment A. The results are also contained in
Common on ‘ER’ K:\Shared\Lammlein\SUDs & Supporting
Files\PRS243\prs423rass.xlw as well as Attachment A.

3a

COCs & basis

Actinium-227, CO 4.6 pCi/g
Americium-241, CO 63 pCi/g
Cesium-137, CO 3.8 pCi/g
Cobalt-60, CO 0.7 pCilg
Plutonium-238, CO 55 pCi/g'".
Radium-226, CO 2.9 pCi/g
Thorium-228, CO 2.6 pCilg
Thorium-230, CO 2.8 pCilg
Thorium-232, CO 2.1 pCi/g

COis 10° RBGV + background or HI=1 value except as noted
(1) Value of 55 pCi/g was based on Core Team decision.

Basis: Reference UGL Action Memorandum, September 2003; Table 2 of the
UGLs Removal Pian; and Mound Plant Potential Release Site Package PRS
423, 424, 425, 426, 427, 428. During remediation, four isolated areas in PRS
423 appeared to have discoloration and were found to have predominantly
Pu238 radiological contamination. These areas were fully removed leaving
bedrock surfaces in the trench. No further discoloration was observed on
the floor or sidewalls. .

3b

Chemical basis for std dev, AM
COCs/New COCs

No Chemical COCs

Classify Areas

Class Scan Coverage guidelines

2 ' 10-90%

3 judgmental

Subdivide areas into SUs

Area is divided into two Survey Units, see Aftachment B.

SU1 is the trench bottom itself and is 86 square meters.

- sU2is the trench side wall areas and is 344 square meters. .
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6a

Calculations / Rad

a. Calculate the (s) for each COC
listed above

" b. Number of Samples

See Attachment B.

See Attachment B.

Calculated 15 samples in each SU. Since SU1 is approximately five feet
wide samples will be taken at 15 foot intervals from a random starting point
to be selected by a drop off a rock in the field. Sample locations will be
surveyed by direct reflex at the time of sampling or closely following. SU1 wil
have approximately 12 samples. SU2 is composed of both side walls and
has an area of 344 square meters. A 15 foot grid started at a randomly
selected starting point yielded 16 samples. ;

Note: The utilization of RASS sampling for sidewall compliance has been re-
evaluated. RASS sampling data will not be used for verification of sidewall
compliance to the CO. Due to the safety concerns of placing an individual in
the trench, FSS side wall sampling will be accomplished by scraping the
sidewall with an excavator bucket and subsequent sampling of the material .
in the bucket. Samples will be taken on a 15 foot triangular grid.

6b

Calculations/Chem, Std
dev,Number of Samples

No Chemical COCs -

Grid spacing

15 foot triangular grid

QA/QC

1/20 via field duplicate in accordance with Mound Methods Compendium.
Q-002 Chaih-of-Custody Procedures

S-001 General instmctions for Field Personnel

S$-002 Soil Sampling With a Spade and Scoop

$-028 Sample Control and Docuhéntation

S:029 Guide to Handling, Packaging, and Shipping of Samples and Method

Q-002

Analyses

Per Mound Methods Compendium and 5400.5 as applicable.

A-012 Isotopic Uranium, Isotopic Plutonium, and Isotopic Thorium by Alpha
Spectrometry

A-015 Gamma Spectrometry
MD-80036 OP 30005, 30007, and 30040

Bedrock surfaces will be swiped and gross alpha and beta measurements
will be performed and compared to the most restrictive COC in 5400.5. If the
location fails to meet the most restrictive criteria then it will be sent to alpha
spec for determination of the COC so the applicable, instead of the most
restrictive, criteria can be applied.

10

Not otherwise covered.../
comments

Site policy requires performance of onsite soil screening (Nal or germanium
on verification samples slated for offsite analysis and evaluation of the
results prior to shipment. This analysis will genarally be performed on a spli
of the vérification sample containerized in an EPA dish (approximately 500
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mL) but may be performed on the actual verification sample as long as
containerization requirements are maintained for the offsite lab. Count time
of the analysis will be sufficient to meet the cleanup objectives (COs) of the
contaminants of concem (COCs) requiring verification.

If there is an insufficient volume of soil to filt an EPA dish within a tm x 1m
square centered on the proposed sample location, due to bedrock or
obstruction (such as a structure, foundation, or utility bank which is not to be
removed), then soil analysis will not be performed. In lieu of a soil analysis
result, RadCon will survey the surface per 5400.5 and provide
documentation thereof in an RSDS. The RSDS(s) will be included as
documentation. Any final sample location that does not meet the surface
release criteria will be submitted to the Core Team for concurrence pr|or to
the area being backfilled. s
Accessibility for sampling is a constraining factor. Sampling of the trench
walls is impeded due to trench wall accessibility by both personnel and
equipment. Side wall sampling will be performed via excavator sampling.
Accessibility to the trench floor by personne! is impeded due to the width of
the trench not being sufficient to use a man-box for access. Where sufficient
volume of soil exists and is accessible with an excavator a soil sample will
‘be taken otherwise a surface survey (swipe and direct) will be performed
utilizing methods available from atop the trench.

No bias sampling is planned by CH2M HILL for final verification. Bias -
samples are always within the discretion of the EPA.
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REFERENCES

1: Work Plan for Environmental Restoration of the DOE Mound Site, The Mound 2000 Approach, February 1999, Final, Revision 0
2: PP-1059A, Issue 11, Integrated Work Control Program
3: PP-1060A, issue 5, Quallty Assurance Program Plan
4: MD-80036, Issue 36, Radiological Operations Procedures
5: MD-80043, Issue 14, Radiological Work Requirements
6: Miamisburg Environmental Management Project, Storm Water Pollution Prevention Plan, OPA980099, Issue 0, December 1,
1998 -
7:MD-10167, Radioactive Waste Procedures, Operations 420: Waste Stream Chamctedzaﬂon and 428: Wasta Radionuclide
. Identification and Quantification
8: MD-70523, Management of Hazardous Wasts, Trash and Recyclable Materials, Opefaﬂon 001: Waste Verification Sampling and

Analysis
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Pu-238

Am-241

 Activity (pClig) MDA Activity (pCiilg) MDA  Activity (pCilg) MDA

Th-232
0.24 0.24 10.04
04 04 0
02 03 3.94
0.03 0.46 25
0.02 0.02 0.01
0.32 0.13 0
0.31 0.09 0
0.34 0.17 0
0.22 0.27 0
0.24 022 6.18
-~ 0.37 0.09 -0
042 0.12 2.64
03 0.2 0
0.38 0.13 1.35
0.43 0.08 0
0.35 0.13 4.69
0.3 0.13 0
062 0.12 0

PRS423rass

24.92
25.06
22.23
25.63
1.23
13.03
19.37
15.59
17.23
13.89
17.9
12.88
13.84
12.53
33
13.33
12.57
23.21

"0

- 0.02
0.02
0.05
0.01

0.11
0.03

0
0.06
0.06
0.07
0.07
0.07
0.06
0.06
0.05
0.06
0.07

0.06

0.06
0.09



Co-60 Cs-137 Pb-210 Ra-226 Ac-227 Th-230
RadCon ID Lab ID  Activity (pCilg) MDA Activity (pCilg) MDA Activity (pCilg) MDA Activity (pCi/g) MDA Activity (pCi/g) MDA Actlvnty (pCilg) MDA

pri gl10356 0 0.1 123 1.33 0 0.39

pr2 0101447 _ 0.02 0.07 149 1.25 0 045

pr3 0101448 ~ 004 01 068 1.3 0 047

pr4 gl01446 0.03 0.01 1.22 117 . 016 036

pr5 gl01515 0 0 _ . 0 0 0.03 0.05 0.09 0.06 ¢ 0.02 . 0.01 048

pré glo15617 0 0.08 0 0.04 0.52 047 0.85 .06 0.02 0.19 -0 49

pr7 9101520 0 0.03 0 0.03 0.68 0.61 042 0.58 0.08 0.18 0 6.04

pro gl01522 0.05 0.05 0.03 0.04 0.78 0.59 -1.03 0.69 4 0 027 0 5.72

pr10 gl01556 0 0.09 0 0.06 0.5 0.68 0.98 0.89 0.22 0.24 1.56 6.48
- pvl gl01465 0 0.06 0,0.05 0 0.71 .0 09 0 025 0 6.54

pv2 gl01514 - 0 0.03 0 0.03 0.46 0.69 0.15 0.54 0 017 0 597

pv3 - glo1516 ¢ 0.02 0.05 0 0.05 044 048 0.6 0.73 0 022 0 5.87

pv4 gl01519* 0.01 0.06 0 0.04 0.03 06 0.6 0.72 0 0.21 ’ 0 6.17

pvS gl01521 0.01 0.05 0.01 0.04 0 064 1.15 0.59 0.06 0.2 232 448

pvb gl01547~ 0.01 0.03 - 0.01 0.03 0.21 0.71 0.6 0.67 021 021 0 75

pv7 gl01576 0.01 0.06 0 0.05 0.29 0.62 3.77 0.77 0.02 0.22 231 497

pv8 0101577 0 0.04 . 0 0.05 - 031 0.59 1.42 0.62 0 0.22 0 578

pvS gl01594 0.01 0.04 0 0.04 0 0.96 098 0.7 022 0.19 0 8.08

PRS423rass
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- 'RADIOLOGICAL SURVEY DATA SHEET page 1of 15

LOCATION: (BL.DG. / ROOM / AREA) SURVEY NO.

PRS-y A3 of-£L- 2083
PURPOSE: " bira e ization and pre- remed «fron |RWP NO. 1651
soil Samyples takea doning excavafion of - |oaE
uwdwavoou g 9 __ Slhelod €hre el foy
: ~) 4
MAP / DRAWING

Mores s

mvﬁ) ‘9 aot to ém(e, am,( GKM,,:(& locetiens are .a@-‘axo'mnﬂfe.
Manholes ¢ H#W L0 S W 2L nave becu vevtouasd. '

—> [See poge 2651\S fo¢ cross refeence o{samplz ‘num.’ou 4 lab 1D

LEGEND: # = mremvhr (y) whole body : A = mrem/hr neutron = mpe% \Sqn\o‘c aue.b o

#E = mremhr (f§4n+y) extremity on contact ‘
K = factor of 1000 . - or /I = direct contamination )
— - — - = = radiological boundary # | = air sample number measurement in dpm/100 cm

INSTRUMENTS USED

Instrument Serial Number Cal. Due Date

Counled by (Signature)

Counted by (Print Name)

///F

-

RAl ORIN 1D OO CAanvactine et




Survey No.

oq-gp- 2089 Page _ Aol £S5~
RADIOLOGICAL SURVEY DATA SHEET (cont.)
Removable Contamination - Removable Contamination
Swipos (dpvi00em’) - % Swipas (dpmVi00cm?) o
‘Samplo 4| ffy | Alpha | Trltlum |} 40 1. # Sumpie # | ffy { Alpha | Tritium
1 ] GLo 1356 | 36
2 NIRRT ¥
3 / (447 38
‘ / 18 39 /
: / 1$30_ 40 : 7/
6 / LEY2 4 /
! / Lo 42 7/
8. N e | L4 VA
S [ 151 44 /
10 [ (517 45 /
1 | e 46
12 / 1522 47 /
13 / d sse 48
14 SEE
15 j 50
16 ] / 51
17 ) / / 52 A 7 /
18 / - 53 "V A
E 1A 7 54
20 / / 55 [ .
21 / / 56 7 T
22 / / 57 / -
23 / ]/ 58 /
24 / A/ 59 /
25 60
26 ' 713 61 7
27 j' / 62 /
28 I l 63 / ‘
29 I [ 64 /
30 / [ 65 /
31 / / 66 /
] / 7
33 l / }8
33| 769
35 ) 70
COMMENTS: v,
74
NOTES:

1. See MD-80036 10002 for caiculations of WD, extramity and skin dosa rates.
2. To request RO Count Room analysis for ly, afpha or vitium, leave column blank. Mark column N/A H not nseded. if count reom printout of ro.

are atlached, write *see attachad™ in column. .
3. Annotals spocial sample type {e.g., soll, water), specisl identifiers or otherwise in Comments. i not needed, mark N/A.

ML-9620 {4-98)
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Seedis

%;:

SOIL ANALYSIS Field Sample ID:

REPORT

Lab Sample ID: GL01356
File ID: PD100264.s0

Description\Locatibn

PRS423 Sand at Manhole of Pipe

Pljiorityi Yes

Collector: 7793 -

Pink sl fff_ 'Pt_’;_rﬂd‘f;_r.a ‘}"Cﬂv‘\ (L Jf l

‘Date Received: 5/20/04
Date Cdﬂected:5/20/04

MD-10438 Limit (pCile)

Radionuclide Activity (pCi/g) MDA

" Co-60 45,000
Cs-137 * 0 0.11 45,000
Pb-210 ' 45,040
Ra-226 * 123 - 1.33 I
Ac-227(D) * - 0 0.39 . )
Th-230 | ~ 8fo
Th-232 (D) 0.24 024 140
Pu-238  * 10.04 24.92 540
Am-241 5do

" Other Nuclides N
Radionuclide  Activity (pCi/g) MDA  ~MB=10438Timit (pCi/g) Vs

P

DOT

nCi/g A

2

Respirator -

r
Respirator <1 indicates soil levels below limit.
Values > or = 1 indicatc soil levels exceed limit. Limits based on MD-10438 table 4

p
DOT 2nCi/g limit, total activity.

(D) Denotes identification by daughter emissions.

Sample is Assumed to be in secular equilibrium.

Indicates activity < MDA. MDA used in limits calculation

Instrument type: High Purity Germanium

Comments: Pec - remedlat oon / (,\'\umv*&-' ation QLW'P‘{ D So il et
. +a ‘/\Q:( Sé)u;"\

Date: 5/20/04

Counted By: 2257

Analyzed By: 7559

Initials

S¢ce W;yl-wi_ Rs05 o4-ca- 2.03]

COPY

A
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SOIL, ANALYSIS  Ficld SampleID:
Lab Sample ID: GL01411

REPORT File ID: PD500065.50

Priority: Yes

Description\Location o Collector: 7787
- §-52604-01 - " Date Received: 5/26/04
Pk o Date. Collected:5/26/04
‘Radionuclide  Activity (pCilg) MDA - - MD-10438 Limit (pCifg)
Co-60 » . S ~ 45,040
Cs-137 * 0.04 0.05 45,0
Pb-210 . : 45,000 ¢ &
Ra-226 * 1.2 139 - - c8
Ac-227 (D) * 0.19 038
Th-230 e . - 80p-
Th-232 (D) 1.13 0.16 13
Pu-238 63.01 4212 5
© Am-241 0.82 0.16 5do
Other Nuclides . Ce
‘Radionuclide  Activity (pCilg) - MDA MDIOBETimit{p€EEy—
U-238d 179 0.86

2 nCi/g 2

DOT : Respirator "~

. o . . L. Instrument type: High Purity Germanium
Respirator <1 indicates soil levels below fimit.

Values > or = | indicate soil levels exceed limit. Limits based on MD-10438 tablc 4
z o .
DOT 2aCi/g limit, total activity.

(D) ~ Dcnotes identification by daughter emissions.
Samplc is Assumed to be in sccular equilibrium.

* Indicates activity < MDA. MDA uscd in limits calculation

Comments: (._,;-,_,‘-) fp\-\'\{)le. - \jp;\ G\:ﬁ(,c’)w B QDC"’““-J:‘""'( ovbv \/\a,'vlc-- ]Da( -
Geay Fo ca) Soot

Date:5/26/04. Counted By: 5288  Analyzed By: 7559 - Initials -_:— ,
A

SEe OuxGrmaL Ro # OY-Ea— w0



oN~-EQ~ L5%3

SOIL ANALYSIS  Ficld Sample ID:

Lab Sample ID: GLO01447

REPORT File ID: PD100295.S0

Priority: Yes

Description\Location - -~ Collector: 5983

PRS423 Pre-remedition #2 Date Received: 6/2/04

Pink Date Collected:6/2/04

Radionuclide Activity (pCi/g) MDA  MD-10438 Rimit (pCi/g)
Co-60 45,D00
Cs-137 * 0.02 0.07 45,900 Gé
Pb-210 45,900
Ra-226 " 1.49 1.25 00
Ac-227 (D) * 0 0.45 A 40
Th-230 ' 00
Th-232 (D) 0.4 04 30
Pu-238 * 0 25.06 00
Am-241 0
Other Nuclides

|

Radionuclide  Activity (pCi/g) D

Z nCi/g Z

DOT Respirafor s

Instrument type: High Purity Germanium

|
Respirator <1 indicates soil levels below limit. |
. . 1
Values > or = | indicatce soil levels exceed limit. Limits based on MD-10438 tablc 4 i

z i
DOT 2nCi/g limit, total activity. ) !
|

(1) Denotes identification by daughter emissions. :
' . !

Sample is Assumed to be in secular cquilibrium. .

1

° Indicates activity < MDA, MDA usced in limits calculation ‘

]

Comments: fec - cencdiation LL\amcf\av:z,Qi».‘aq Samplc. tuen o
Cavt o eledvrical buale vvwmbw\f_'

55’

Date: 6/3/04 Counted By: 5268  Analyzed By: 7559 Initials - N

3



o4-E- 10583 5//;

SOIL ANALYSIS  Ficld Sample ID:

Lab Sample ID: GL0O1448

REPORT File ID: PD100296.S0

Priority: Ycs

- Description\Location B : o Collector: 5983
PRS423 Pre-Remedtion #3 _ Date Received: 6/2/04
Pink Date Collected:6/2/04
Radionuclide  Activity (pCi/g) MDA MD-10438 Limit (pCi/g)
Co-60
Cs-137 * - 0.04 0.1
Pb-210 : ,
Ra-226 * 0.68 1.3
Ac-227 (D) * 0 047
Th-230
Th-232 (D) * 0.2 0.3
Pu-238 * 3.94 22.23
Am-241
Other Nuclides
Radionuclide  Activity (pCi/g) MDA  -MBESEmCECHR g

Z nCi/g Z

- DOT . Respirator ST

. - . - ¢ Instrument type: High Purity Germanium
Respirator <1 indicates soil levels below limit. i ;

Values > or = | indicate soil levels cxceed limit. Limits based on MD-10438 tablc 4
DOT 2nCi/g limit, total activity.

(D) Denotes identification by daughter emissions.

Sample is Assumed to be in sccular cquilibrium,

. indicates activity <= MDA, MDA used in limits calculation

Comments: Pro'fcwdiu‘(io\,l Maractorisativa Sample Teben  nopt-

4o G- 6""0&_ P"'A"

Date:6/3/04 Counted By:7559  Analyzed By: 7559 lnitiar

sy



, . OY€p- 208> 5
/ SOIL AN ALYSIS Ficld Sample ID:
Lab Sample ID: GLO01430
REPORT ~  piem: pD100284.50
Priority: Yes
Description\Location . Collector: 5983
S-52704-1 Date Reccived: 5/27/04
PINK Date Collected:5/27/04
Radionuclide  Activity (pCife) MDA MD-10438 Lymit (pCi/g)
" Co-60 :
" Cs-137 * 0.03 0.07
Pb-210 ,
Ra-226 2.26 1.31
Ac-227 (D) * 0 0.38
Th-230
Th-232 (D) 0.65 0.21
Pu-238 . 9.5 27.31
Am-241
Other Nuclides &7

Radionuclide Activity (pCi/g) - MDA MB=10438 Timit (pCUpT

2

DOT

=

Respirator

T -
Respirator <1 indicates soil levels below fimit.
Values > or = | indicate soil levels exceed limit. Limits based on MD-10438 table 4
L
DOT 2nCi/g limit, total activity.

(D). Dcnotes identification by daughter emissions.
Sample is Assumed to be in sccular equilibrium.

N
®  Indicates activity < MDA. MDA used in limits calculation

‘Tnstrument type: High Purity Germanium’

Comments: fl?_ﬁ-"fl.} ces ga.‘,‘plQ : C\/\Aan(_-(an.‘u(—uuy qv-u.(o

SCcvw)o‘t

Date:6/1/04

Counted By: 7559  Analyzed By: 7559 Initials t

G OvTara RS0S € OUER~ 2078 45

COPY

7/'{{
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- A 5 0 4-g0 210893 =
SOIL ANALYSIS ~FieldSamplem: .

Lab Sample ID: GL01442

'REPORT File ID: MG102907.50

Priority: Yes

Description\Location . Collector: 5983
S-60104-01 : _Date Received: 6/1/04
LONG - | Date Collected:6/1/04
Radionuclide  Activity (pCilg) MDA MD-10438 Limit (pCi/g)
Co-60 * 0 0.07 45,400 °
Cs-137 * 0 0.04 45,400
Pb210 ¢+ 0 068 4540 C&
Ra-226  * 0.36 0.77 400
Ac-227 (D) * 0 024 : 40
Th-230 * 0 5.61 o 00
Th-232 (D) 0.5 " 0.15 1Bo
Pu-238 * 0 15.23 500
Am-241 * 0 0.06 o 500
Other Nuclides 3
Radionuclide  Activity (pCi/g) = MDA  ~MB-10438Fimit(pGCil)—
2 002 - ncig D 0.05.
poT —m—/m - Respirator )

Tnstrument type: High Purity Germanium -

b : ’ :
Respirator <1 indicates soil levels below limit. )

Values > or = 1 indicate soil levels exceed limit. Limits based on MD-10438 table 4
z
DOT 2nCi/g limit, tota! activity.
(D) Denotes identification by daughter emissions.
Sample is Assumed 1o be in secular equilibrium.
b Indicates activity < MDA. MDA uscd in limits calculation

Comments: Chuncfirisetie Sple - -7 by 8- cfack pudk
Cp“ff”"‘"‘— w{t Leowt Beyend buckets,

Date:6/1/04 Counted By: 5268  Analyzed By: 7559 Initials l

58 ogr.c,uu% RS # OY-ER-21Lous . tlp
COPY

8lis



/ oY~ 208}
- SOIL ANALYSIS Field Sample ID:
: ‘ Lab Sample ID: GL01444
REPORT File ID: MG102908.50
Priority: Yes :
Description\Location " Collector: 5983
S-60204-1 - ~ Date Reccived: 6/2/04
LONG o Date Coliccted:6/2/04
Radionuclide Activity (pCi/g) MDA MD-10438 imit (pCi/g)
.Co-60 * 0 ' 0.06 45,800
Cs-137 *. 0 0.05 45,300
- Pb-210 * 0 0.62 45,000 m
Ra-226 0.8 0.61 0
Ac-227 (D) * 0 0.21 0
Th-230 * 1 4.58 : 00
Th-232 (D) 0.339 0.11 0
Pu-238 * 0 13.31 00
Am-241 * 0 0.06 00
Other Nuclides o ’ 3
Radionuclide  Activity (pCi/g) MDA  -MB-i8E8himitipCrey— "
e [
2 002 nCifg 2 0.04 -
DOT Respirator ——

Respirator <1 indicates soil Ievels below limit.

Values > or = | indicate soil levels exceed limit. Limits based on MD-10438 table 4

T
DOT- 2nCi/g limit, total

activity.

()] Denotes identification by daughter emissions.
Sample is Assumcd to be in sccular equilibrium.

* Indicates activity < MDA. MDA used in limits calculation

Instrument type: High Purity Germanium

Comments: (O, os{y Saw lc' chacackenizafion e fo euil spor
P AR’ 3 ¢

PR

5-423

Date: 6/2/04

Counted By: 5268

Analyzed By: 7559 Initials ,,_-:_

SEL oRTaTaML Usls W OB~ 4P

COPY 41

-

4 s



WM e«""’EQ.“ m
rre/‘ometha‘[on )(5 Prs Y13
SOIL ANALYSIS Ficld Sample ID: ’
Lab Sample ID: GL01446
REPORT File ID: PD100294.S0
Priority: Yes
Description\Location . . Collector: 5983
S-60204-4 ) Date Received: 6/2/04
1 Think _‘l.f._@s_mg_%t‘_____v____W“___._m _ Date Collected:6/2/04
Radionuclide  Activity (pCilg) DA MD-10438 Lmit (pCi/g)
Co-60 45,000
Cs-137 0.03 0.01 45,000
Pb-210 : 45,040 cg
Ra-226 1.22 117 8
Ac-227 (D) * 0.16 0.36
Th-230 8
Th-232 (D) * - 0.03 0.46 1
Pu-238 * 2.5 25.63 5Q0
Am-241 500
Other Nuclides
Radionuclide  Activity (pCi/g) MDA  -MD:10438 Limit(pCilg) (5

Z nCi/g Z

DOT e : . Respirator

z

Respirator <1 indicates soil levels below limit.

Values > or = | indicate soil levels exceed limit. Limits based on MD-10438 table 4
5 .

DOT 2nCi/g limit, total activity.

(D) Denotes identification by dhughlcr emissions.
Sample is Assumed to be in secular equilibrium.

o Indicates activity < MDA. MDA used in limits calculation

Instrument type: High Purity Germanium

Comments: P, ~rcmediatcoy PLg- 423 Llocatsl

‘pué‘AA’j

Mot °‘£ R(.SO

Date:6/3/04 Counted By: 5268  Analyzed By: 7559

Sev origimdl 0468620 3%

- COPY

véf/ "



Ot-6b- 2083
SOIL AN ALYSIS Ficld Sample ID:
Lab Sample ID: GLO1515
REPORT ' File ID: MG102912.50

Priority: Yes

Description\Location
PRS423 060704-03

Collector: 5983 . , )
Date Received: 06/07/04

LONG Date Collected:06/07/04
Radionuclide Activity (pCi/g) MDA MD-10438 Limit (pCi/g)
Co-60 0 0 45,4oo
Cs-137 0 : 0 45,000
Pb-210  * 0.03 0.05 asopo (&
Ra-226 0.09 0.06 8ho
Ac-227 (D) * 0 0.02 10
Th-230 x 0.01 048 800
Th-232 (D) 0.02 0.02 130
Pu-238 * 0.01 1.23 A 5¢0
Am-241 0 0 500
Other Nuclides . ‘ '
Radionuclide ~ Activity (pCi/g) MDA MB-AH438FEmit-(pEite)y— &
ZDOT 000 nCig ZRespirator 000

: Instrument type: High Purity Germanium
}:Rcspirator <1 indicates soil levels bélow limit. _] ype: e Y

Values > or = } indicate soil levels exceed limit. Limits based on MD-10438 table 4.

L DOT 2nCi/g limit, total activity.

(D) Denotes identification by daughter emissions. i
Sample is Assumed 1o be in secular equilibrium. :

* Indicates activity < MDA. MDA used in limits calculation H

Comments: Prt-'gr &M&_‘.u;‘ ton { C—M@&'cv‘(’ﬂ -(. }_‘){":‘;{ .‘7““41)(( +QL¢V| F‘C‘"+ h

ok AL (szzuaj 5 R-anaex. '
Date:06/08/04‘ Counted By: 7559  Analyzed By: 7559 Initials - S

SEE cazazes Rs05 ¢ O4-E I-LOY] #FTh—G— —
- ®% COPY

“lis
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OY-ER~- 2083

%

SOIL ANALYSIS ~Field Sample b:

Lab Sample ID: GL01517
REPORT File ID: MG102914
Priority: Yes
Description\Location Collector: 5983
PRS423 060804-02 Date Received: 06/08/04
LONG Date Collected:06/08/04
Radionuclide  Activity (pCi/g) MDA MD-10438 Ljmit (pCi/g)
Co-60 * 0 0.08 45,400
Cs-137 * 0 0.04 45,400
Pb-210 0.52 0.47 45,000
Ra-226 0.85 0.6 o (&
Ac-227 (D) * 0.02 0.19 0
Th-230 * 0 49 8po
Th-232 (D) 0.32 0.13 150
Pu-238 * 0 13.03 5po
Am-241  * 0 0.06 0
Other Nuclides : '
Radionuclide  Activity (pCilg) MDA -MB-10438-Limit (pCilgy~ (3

)) 002 ncifg 2

DOT

Respirator ‘<1 indicates soil levels below limit. -

.] {nstrument type: High Purity Germanium

Values > or = | indicate soil levels exceed limit. Limits based on MD-10438 table 4.

z . .
DOT 2nCi/g limit, total activity.

(D)  Denotes identification by daughter emissions.
Sample is Assumed 1o be in secular-cquilibrium.

. Indicates activity < MDA. MDA used in limits calculation

Comments: po-tYy ol M. (orae~ & & dunen

Date: 06/08/04  Counted By: 5268  Analyzed By: 7559

SEE Owigiual BSOS OU-EQ.1asP S e—

o COPY

it

15



O\-ER- 20903
SOIL ANALYSIS Fedswmper:
REPORT amplc . -

File ID: MG500525.50
Priority: Yes '

Description\Location
PRS423 060804-04

Collpctor: 5983
Date Received: 06/08/04

3/

LONG Date Collected:06/08/04
Radionuclide  Activity (pCi/g) MDA MD-10438 L{mit (pCi/g)
Co-60 * 0 0.03 45,000
Cs-137 * 0 0.03 45,000
Pb-210 ' 0.68 0.61 45,0b0
Ra-226 ¥ 042 0.58 80 (7
Ac-227 (D). * 0.08 0.18 10
Th-230 - * 0 6.04 80
Th-232 (D) 031 0.09 130
Pu-238 * 0 19.37 5p0
Am-241 * 0.02 0.06 5p0
Other Nuclides
Radionuclide  Activity (pCi/g) MDA MD-10438 Limit-(pCils) &
2 0.03 2 005

ci/
DOT - — e

Respirator

Respirator <1 indicates soil levels below limit. -

Values > or = 1 indicate soil levels exceed limit. Limits based on MD-10438 table 4.

z DOT 2nCi/g limit, total activity.

(D) Denotes identification by daughter emissions.
Sample is Assumed to be in secular cquilibrium.

. Indicates activity < MDA. MDA used in limits calculation

Instrument type: High Purity Germanium

Comments: Jo-tw of &- it _j0>+ Fart of stantioy.

il gpov,

Se ‘\I sent to

Date:06/08/04  Counted By: 7559

Analyzed By: 7559

SEe owxg . - 04 Ep-12P

i
5

Clr ¥

15



OY-ER - 2083 't/ &

SOIL ANALYSIS
'REPORT

Ficld Sample ID: é

Lab Sample ID: GLO1522
File ID: MG102918.50
Priority: Yes

Descriptiom\Location

] ~ Collector: 3983
RS423 060904-01 : Date Reccived: 06/09/04

P

LONG Date Collected:06/09/04
Radionuclide Activity (pCi/y) MDA MD-10438 L‘init (pCi/g)
Co-60 0.05 0.05 45.000
Cs-137 * 0.03 0.04 45,040
Pb-210 0.78 , 0.59 45,040
Ra-226 1.03 0.69 84o (&
Ac-227 (D) * 0 0.27 0
Th-230 * 0 5.74 840
Th-232 (D) 0.34 0.17 13
Pu-238 * 0 15.59 5
Am-241 * 0 0.07 5¢0

Other Nuclides

Radionuclide Activity (pCi/g) MDA

»FID 19438t € d}

)

0.02 Y >
DOT nCi/g Resp_irator

0.05

N

“ Respirator <1 indicates soil fevels below limit.

Values = or = | indicate soil tevels exceed limit. Limits based on MD-10438 table 4.

Ty
X

1)

I 2nCi/g limit total activity.
Denotes identification by daughter emissions.
Sample is Assumed to be in secular equitibrium.

Indicates activity = MDA, MDA used in limits calculation

Instrument type: High Purity Germanium

Comments: ?‘0 &,WJ.;/,Q)M /Lhawu..k(,.»;;...f ow ad ,‘o(,\{, [eve( abte-

Mehole #3221 Qewoved.

Date:06/10/04  Counted By: 7559 Analyzed By: 7559

Tl
E A



o¥-ER- 208> s

SOIL ANALYSIS  Ficld Sample ID: Pl

Lab Sample ID: GLO1556

REPORT File ID: MG102923 .50

Priority: Yes

Desceription\Location 7 7 ’ : Collector: 7787
PRS-423 061404-01 Date Received: 6/14/04
i.ong Count ' Date Collected:6/14/04
Radionuclide Activity (pCi/g) MDA 'MD-10438 Lfimit (pCi/g)
Co-60 * 0 0.09 45,800
Cs-137 * 0 0.06 45,400
Pb-210 * 0.5 0.68 45,000
Ra-226 0.98 0.89 - 8po (3
Ac-227 (D) * 0.22 0.24 0
Th-230 * 1.56 648 890
Th-232 (D) * 0.22 ' 0.27 130
Pu-238 * 0 17.23 500
Am-241 * 0.02 0.07 500
Other Nuclides : : f o
Radionuclide  Activity (pCil/g) MDA [D.16438 Timit (pCT7g) — (2
% 003 nCilg 2 : 005
DOT Respirator

y
T A X . ; Instrument type: High Purity Germanium
Respirator <l indicates soil levels below limit. : ype: High Purity

Values > or = 1 indicatc soil levels exceed limit. Limits bascd on MD-10438 table 4
DOT 2nCifg limit, total activity.
(D)  Denotes identification by daughter emissions.
Sample is Assumed to be in secular cquitibrium.

. Indicates activity < MDA. MDA used in limits calculation

Comments: “l'v —remedie bioqa | Mavacken et oon e (e..
42(1:_ R0 NW, 0F R-Anuey. Mon - ebfeckive So A C"\’ugr,q(

4 4 ven cin. |
Date:6/14/04  Counted By: 5268  Analyzed By: 7559 lnitials-:

T #(3
e
K



" RADIOLOGICAL SURVEY DATA SHEET

Page 1 of _{\
LOCATION: (BLDG. / ROOM / AREA) SURVEY NO.
( PRS- 4 23 CY-EQ- LOBL
punnose:i)“i VIS SN T co o\ 5._-“,.\‘3(,,, . RWP NO. sl
DATE:

Spvfed thyoo (':./go!ur

TIME:

Lol

MAP / DRAWING

*
od :
Gccone-
Wat
Pad
(12 el
(‘: NManhele
0 Pomined
A)b [E6 &

mvﬂ) N (lc‘(’ to 6(’,«(4- a_vw(_ $«m¢a(¢/ log‘-.f-'o-tb @sc a‘o:ar..'ma»fe.
Manholes ¢ HW 0 § P HW 2L have been V‘Gvﬂ&\)vol.

See page 2 of I} Sor ccoss reference of oam'u!a number ¢ (ab D

LEGEND:

& = mremVhr neutron @ =vwipe.m 540\0“ P PN

# = mrem/hr (y) whole body
#E = mcemvhr (349 +y) extremity on contact
K = factor of 1000 : or If} = direct contamination ,
— - — - = = radiological boundary ‘| # | = ait sample number measurement in dpm/100 cm
HPASPES  |Date A
INSTRUMENTS USED ' Z-tof
tnsteument Serial Number Ca! Due Date :W
/ Counted by (Signature) HPy Date
—— SEE
V,'4 Counled by (Pant Name)
—= acrteq '
Reviewed/App: HPR Date
— 21-0F
|Reviewed/Approved by (Print Name) , .




Survey No.

oYl - 2082 Page Lo (]
RADIOLOGICAL SURVEY DATA SHEET (cont.) |
Removable Contamination Removable Conlamination
Swlpas (dpavi00cm?) - Swipos (dpavi00cm?) S e
Sample # o't Alpha | Teltlum |} 40 0. 3 Sample & fy Alpha Tritlum T )
! ' . JGlo 1465 36
? Newizd | |3 f
; ITGlolsie 5 7
4 [ Tow isig 39 ya
5 [ 1w 1921 40 /
6 [ | oo isv7 41 /
7 Ji G (YTe 42 /
8 ]/ A (577 43 -/
9 / G [sa4 44 /
10 / 45 7
11 L 46
12 L 47 A
13 , 48 J
14 ] 49 f
15 ] 50 7/
16 / 51 /
17 Wi 52 A/
18 %4 / 53 Y e
19 [A 54 Vil
20 / 55 /
21 | 56 /|
22 ] 57 /
23 / . 58 /
24 7 59 /
25 60 -
26 A 61 '
27 ]/ 62 //
28 / 63 [/
29 / 64 J
30 / 65
31 / 66 /
32 l E’Z
33 / £8
34 / /69
35 f 70
COMMENTS: T
L o
NOTES:

1 See MD-B003G 10002 for calkculations of WB, exiremity and skin doso rates.
2. Yo request RO Count Room analysis for /y, alpha of titium, leave column blank. Mark column N/A It not needed. if count room prinfout of ros
are attached, wilte *see attached” in column. '

3. Annolate epecial sample typo (e.g.. 6oil, waler), spociel idontifiers or otherwise in Comments. If not needed, mark N/A.

ML-9620 (4-08)



OH-ER— b Cr e

SOIL ANALYSIS  Ficld Sample ID:

Lab Sample ID: GL01465
REPORT File ID: MG102910.S0

Priority: Yes

Description\L.ocation - : Collector: 7787
ﬁAPRS}ZXJ&g-%%‘Z&M-M ~ Date Received: 06/02/04
vf Long Count . S Date Collected:06/02/04
Radionuclide  Activity (pCi/g) MDA MD-10438 Lil'nit (nCilg)
Co-60 * 0 0.06 45,0p0
Cs-137 * 0 0.05 45,000
Pb-210 * 0 0.71 - 45,000
Ra-226  * 0 0.9 800
Ac-227 (D) * 0 0.25 0
Th-230 * 0 6.54 8
Th-232 (D) 0.24 0.22 13
Pu-238 * . 618 13.89 ' 50
Am-241 * 0.05 - 0.07 - 50
Other Nuclides : o
Radionuclide  Activity (pCi/g) MDA -MD-10438 Limit (pCi/m)-
EDOT 002 nCifg ZRespirator 0.05

b2 . - . L. * Instrument type: High Purity Germanium
Respirator <1 indicates soil levels befow limit. ype: The Y

Values > or = 1 indicate soil levels exceed limit. Limits based on MD-10438 tablc 4.

' z. DOT  2nCifg limit, total activity.

(D) Denotes identification by daughter emissions. ’ Q

Sample is Assumed to be in secular equilibrium.

OPY

Indicates activi@ < MDA. MDA wused o limits calculation

Comments: Qe -uUevrilication sample | Soil Leaut 1o = {

, 5 - 43 B
Date:06/03/04  Counted By: 7559 Analyzed By: 7559 lnitia-——
— — :
4 A‘%,k S€ oa.armp-sosa{mn_%

w7




OY -Ep- 2090

SOIL ANALYSIS Field SampleID:

Lab Sample ID: GLO1514

REPORT File [D: MG301207

Priority: Yes

Description\Location ' Collector: 5983
PRS423 S-060704-02 ’ Date Received: 06/07/04
LONG IR Date Collected:06/07/04
Radionuclide Activity (pCi/g) MDA MD’104X3 Limit (pCi/g)
Co-60 * 0 0.03
Cs-137 * 0 ‘ 0.03
Pb-210 * 0.46 0.69
Ra-226 * 015 0.54
Ac-227 (D) * 0 0.17
Th-230 * 0 597
Th-232 (D) 0.37 0.09
Pu-238 * 0 17.9
Am-241 * 0 ' 0.06
- Other Nuclides '
Radionuclide Activity (pCi/g) MDA MB-16438 Limit (pCiley—~ 2
. ZDOT 00 nCirg Z;Respirator 0

> . S . i Instrument type: High Purity Germanium
Respirator <1 indicates soil levels below limit. - ! miype: T Y

Values > or = 1 indicate soil levels exceed limit. Limits based on MD-10438 table 4.
X
DOT 2aCi/g limit, total activity.

(D) Denotes identification by daughter emissions.
Sample is Assumed to be in secular equilibrium.

d Indicates activity < MDA. MDA used in limits calculation

Comments: ?rc ’\)L:-f\'cic.a'('iél‘l gcng()(e R So.’( wert Ho Pa..-( ShHu,
Taken whive Hw 20 wes ‘M'('Cc‘

Date:06/08/04 Counted By: 7559  Analyzed By: 7559 Initials -——

SEe R30$ T HAUL  Ot-ch- 2047 Y
COPY

“f (
&P



O\ - E0- L0BL

5//1

SOIL ANALYSIS
REPORT

Field Sample ID:

Lab Sample ID: GLOI516
File ID: MG102913.s0
Priority: Yes

Description\Location
PRS423 060804-01

Collector: 5983
Date Received: 06/08/04

LONG Date Collected:06/08/04
Radionuclide Activity (pCi/g) MDA _MD'10X38 Limit (pCi/g)
Co-60 * 0.02 0.05
Cs-137 * 0 0.05
Pb-210 . 0.44 048
Ra-226 * 0.6 0.73
Ac-227 (D) * 0 0.22
Th-230 * 0 5.87
Th-232 (D) 0.42 0.12
Pu-238 * 2.62 - 12.88
Am-241 * 0 0.06
Other Nuclides _ _
Radionuclide Activity (pCi/g) MDA “MD-16438 Timit{pCite)-
(03]
) 002 ncifg 2z 004

DOT

Respirator -

Respirator <1 indicates soil levels below limit. -
Values > or = | indicate soil levels exceed timit. Limits based on MD-10438 table 4.

t DOT 2aCi/g limit, total activity.

(D) Denotes ider;tiﬁcation by daughter emissions.
Sample is Assumed to be in secular equilibrium.

. Indicates activity < MDA. MDA used in limits calculation

" Instrument type: High Purity Germanium

Comments: Prg ~Veri€icakion Samplc . Movth at P, Covner of

Re- Ryt

Date:06/08/04  Counted By: 5268  Analyzed By: 7559

e ———

5€e oviy am( ~ R30S o4-ER—105D ALIFAEY

\110

COPY



OY-gi . 2082 A (’/”

SOIL ANALYSIS
REPORT

Field Sample 1D:

Lab Sample ID: GLO1519
File ID: MG102916.50
Priority: Yes

Dcspription\Location
PRS423 060804-03

Collector: 5983
Date Received: 06/08/04

LONG - Date Collected:06/08/04
Radionuclide Activity (pCi/g) MDA Ml§\10438 Limit (pCi/g)
Co-60 * 0.01 - 0.06
Cs-137 * 0 0.04
Pb-210 * 0.03 0.6
Ra-226 * 0.6 0.72
Ac-227 (D) * 0 0.21
Th-230 * 0 6.17
Th-232 (D) 0.3 0.2
Pu-238 * 0 13.84
Am-241 * 0.01 0.05
Other Nuclides .
Radionuclide  Activity (pCi/g) MDA MD-10438 Limit (pCilgy (S
E 002 i Lo~ o

DOT

Respirator

- Respirator <1 indicates soil levels below limit.

Values > or = | indicate soil levels exceed limit. Limits based on MD-10438 table 4.

L
DOT 2nCi/g limit, total-activity.

(D) Denotes identification by daughter emissions.
Sample is Assumed to be in secular equilibrium.

¢ Indicates activity < MDA. MDA used in limits calculation

! Instrument type: High Purity Germanium

Comments: P, - UW:(;C(AHM 54"‘0'5 L Poorth of Reavacy  vEar

Stantious .

Date:06/08/04  Counted By: 5268  Analyzed By: 7559 Initials —;-
CEE onxGrpsl - OH-EL-2a50 RFH
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SOIL ANALYSIS

REPORT

Ficld Sample ID:
Lab Sample 1D: GLOIS2]
File ID: MG102917.50

Prigrity: Yes

Descriptiom\lLocation

PRS423 060904-()2

Collector: 5983
Date Received: 06/09/04

2y

LLONG Date Collected:06/09/04
Radionuclide Activity (pCi/g) MDA MD-10438 Limit (pCi/g)
Co-60 * 0.01 0.05
Cs-137 * 0.01 0.04
Pb-210 * 0 0.64
Ra-226 1.15 0.59
Ac-227 (D) * 0.06 0.2
Th-230 * 2.32- 4.48
Th-232 (D) 0.38 0.13
Pu-238 * 1.35 12.53
Am-241 0 0.06
Other Nuclides
Radionuclide Activity (pCi/g) MDA MD-10438 Limit(nCite) (3

Y om

nCi/g.

)

0.04

DOT Respirator
b . Lo . i Instrument type: High Purity Germanium
Respirator <1 indicates soil levels below limit .
Values = or = | indicate soil fevels exceed limit. Limits based on MD-10438 table 4.

-
TDOT 20Ci/g limit wal activity.

(1)) Denates identification by daughter cmissim_\s.

Sample is Asstmed to be in secular equilibrium,

Indicates activity - MDA, MDA used in limits calenfation

Comments: '?ro-\)w'-("«w\’?wv - Porth o4 RMbEy -East o Sfeadiag

Date:06/10/04  Counted By: 7559

Analyzed By: 7559

Initials I

49
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SOIL ANALYSIS  Ficld Sample ID:
REPORT

Lab Sample ID: GLO1547
File ID: 68C00251 .50

Priority: Yes

_ Desceription\Location

PRS423 061004-01
Long Count

Collector: 7787
Date Rc_ccivcd: 06/10/04
Date Collected:06/10/04

;
!

M l)-l()\{38 Limit (pCi/g)

Radionuclide Activity (pCi/y) MDA
Co-60 0.01 0.03
Cs-137 * 0.01 0.03
Pb-210 * 0.21 0.7t
Ra-226 * 0.6 0.67
Ac-227 (D) 0.21 0.21
Th-230 * 0 7.5
Th-232 (D) 0.43 0.08
Pu-238 * 0 33
Am-241 0.11 0.07
Other Nuclides
Radionuclide Activity (pCi/g) . MDA MB-10438 Fimit(pCile)
¢é
U-238d 1.13 0.46
> 0.04  nCilg 2 0.09

DOT

Respirator

\

“ Respirator <1 indicates soil levels below limit.

Values - or = | indicate soil levels exceed limit. Limits based on MD-10438 table 4.

.
TROT 2nCifg limit. total activity.

(1) Denotes identification by daughter emissions.

Sample is Assumed to be in secular equitibrium.

* Indicates activity - MDA MDA used io lmits caleulation

Instrument type: High Purity Germanium

Comments: Teg - Eioad 2o

R-Aaucy

Sa~ple .

Me—t\ o N.E. Covner of

Date:06/14/04  Counted By: 7559

Analyzed By: 7559 Initials -_

-F)fl(

'.f"Nc\

&/y

M
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SOIL ANALYSIS  Ficld Sample ID:

Lab Sample ID: GL0O1576

REPORT File ID: MG102933

Priority: Yes

Description\Location ' Collector: 5983
PRS 423-061604-03 Date Received: 6/16/04
LLONG Date Collected:6/16/04
Radionuclide Activity (pCi/g) MDA MD-IOA}BS Limit (pCi/g)
Co-60 * 0.01 0.06
Cs-137 * 0 0.05
Pb-210 * 0.29 0.62
vRa-226 3.77 0.77
Ac-227 (D) * ~ 0.02 - 0.22
Th-230 * 231 - 497
Th-232 (D) - 035 : 0.13
Pu-238 * 4.69 13.33
Am-241 * 0.03 0.06
Other Nuclides
Radionuclide  Activity (pCi/g) MDA ~MDB-10438 Limit{pEifg)
éé
2 002 nCife 2 0.05
DOT Respirator

. . . Instrument type: High Purity Germanium
Respirator <t indicates soil levels below limit. : ype

Values > or = | indicatc soil lcvels exceed limit. Limits based on MD-10438 table 4
DOT 2nCifg limit, total activity.
(D)  Denotes identification by danghter emissions.
Sample is Assumed to be in secular cquilibrium.

. Indicates activity = MDA, MDA used in limits calculation

Comments: Pre -veri§icadion on PRS-423 - 25 WE. of
R-Annen and West of  Hw 22

Date:6/16/04  Counted By: 5288  Analyzed By: 5288 lnitialst

“ 7
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SOIL ANALYSIS  Ficld Sample ID:

Lab Sample ID: GLO1577

REPORT File ID: MG102934

Priority: Ycs

Description\Location A o Collector: 5983

PRS 423-061604-04 ' Date Reccived: 6/16/04
LLONG ~ Date Collected:6/16/04
Radionuclide Activity (pCi/g) MDA MD-10438 Limit (pCi/g)
Co-60 * 0 ‘ 0.04
Cs-137  * 0 0.05
Pb-210 * 0.31 0.59
Ra-226 1.42 0.62
Ac-227 (D) * 0 0.22
Th-230 * 0 5.78
Th-232(D) 0.3 0.13
Pu-238 * 0 12,57
Am-241 x 0 1 0.06
Other Nuclides
Radionuclide  Activity (pCi/g) MDA MD-10438dimitipeirg) (G
Z 0.02 nCi/g. Z . 0.04
DOT A Respirator

. . . o [ Instrument type: High Purity Germanium
Respirator <1 indicatcs sail levels below limit. ;

Values > or = | indicate soil levels exceed limit. Limits based on MD-10438 tablc 4
DOT 2aCi/g limit, tota! activity.

(D)  Denotes identification by daughtcr emissions.
Sample is Assumed to be in secular equitibrium.

¢ Indicates activity = MDA, MDA uscd in limits calculation

Comments: rRg 423 - Prc —vav‘i@u&.‘a.{ Savp le. taken Where
HW I8 weas located.

Date:6/16/04 Counted By: 5288  Analyzed By: 5288 Initials -:

*6

M
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SOIL ANALYSIS  Ficld Sample 1D:

Lab Sample ID: G1.O1594

REPORT File ID: MG301211.850

Priprity: Yes

Description\Location ' Collector: 7787

PRS423 061704-05 Date Received: 06/17/04

LLONG Date Collected:006/17/04

Radionuclide Activity (pCifg) = MDA Ml)-l()438\Limit (pCi/g)
Co-60 * 0.01 0.04 45,000
Cs-137  * 0 0.04 45000
Pb-210 * 0 0.96 45,000
Ra-226 0.98 0.7 00
Ac-227 (D) 0.22 0.19 0
Th-230 * 0 8.08 ' 8p0
Th-232 (D) - 0.62 0.12 130 &
Pu-238 * 0 23.21 500
Am-241 * 0 0.09 500
Other Nuclides
Radionuclide Activity (pCi/g) MDA MD-10438 Limit(p€ife) (F

003 uCile 2 0.07
ZDOT _ nCi/g Respirator T

)

X X L . L. Instrument type: High Purity Germanium
Respirator <1 indicates soil levels below limit.

Values > or = | indicate soil levels exceed limit. Limits based on MD-10438 table 4.
Y
DOT  2nCifg linit. total activity.
(1) Denotes identification by daughter emissions.
Sample is Assumed to be in secutar equilibrium.

Indicates activity - MDA, MDA ased i limits caleulation

Comments: Pee -Ner: §iadion Sawmg le . PRS-923 Rc-sc’i“\v’ I(
a (e~ k:g)k S‘C\W\p'c ‘Fcu&\cl v Se-l ﬂf-me-ci-“«-{ec( and
_this Samoply teken. 25 g o Rednasy by foel .

Date:06/21/04 . Counted By: 5288  Analyzed By: 7559 Initials
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Sample Standard
Estimate (N) - Sign Test
Type | Error DCGL fL
' z1-alpha i LBGR
Type Il Error Delta
Z;.veta (s)
Rel Shift
Effective {N)

\\v;en.\f Sa e\ €
15 apacy

5
Sample Grid Spacing

SU Area
Grid Length
Grid Height

PRS Survey Unit
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Sample Standard|i
Deviation (s)

HASheet_SU2

Type ll Error|:

z 1-beta

Effective
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Sample Grid Spacing

SU Area
Grid Length
Grid Height
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Estimate (N) - Sign Test

DCGL
LBGR
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Rel Shift
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Area 1
X Coord

1464830.
1464807.
1464837.

1464785

1464762
1464792

1464770

1464702

20
70
70

.20
1464815.

20

.70
.70
1464740.

20

.20
1464717.
1464747.
1464680.
14646095.
1464725.
1464687.

70
70
20
20
20
70

.70

Y Coord Value Type Historical
599200.60 0 Hotspot False
599187.61 0 Hotspot False
599187.61 0 Hotspot False
599174.62 0 Hotspot False
599174.62 0 Hotspot False
599161.63 0 Hotspot False
599161.63 0 Hotspot False
599148.64 0 Hotspot False
599148.64 0 Hotspot False
599135.65 0 Hotspot False
599135.65 0 Hotspot False
599122.66 0 Hotspot False
599122.66 0 Hotspot False .
599122.66 0 Hotspot False
599109.67 0 Hotspot False
599109.67 0 Hotspot False



General Statistics

Data File |K\ASHARED\Lammlein\SUDs & Supporting Fi|Variable: [Ac-227 |

Raw Statistics Normal Distribution Test
Number of Valid Samples 18| Shapiro-Wilk Test Statisitic . 0.673511
Number of Unique Samples 7| Shapiro-Wilk 5% Critical Value 0.897
Minimum 0] Data not normal at 5% significance level '
Maximum 0.22
Mean 0.055 95% UCL (Assuming Normal Ristribution)
Median 0| Student's-t UCL | 0.089856
Standard Deviation 0.085009
Variance 0.007226 d
Coefficient of Variation 1.545612
Skewness 1.306913
Gamma Statistics Not Available
I l
Lognormal Statistics Not Available | l ] [
95% Non-parametric UCLs
CLT UCL 0.087957
Adj-CLT UCL (Adjusted for skewness), 0.094553
Mod-t UCL (Adjusted for skewness) 0.090885
Jackknife UCL 0.089856
Standard Bootstrap UCL 0.087356
Bootstrap-t UCL . 0.10358
R Hall's Bootstrap UCL 0.083218
Data Percentile Bootstrap UCL 0.089444
BCA Bootstrap UCL 1 0.082222
Use 954 95% CH | | 0.142338
97.5% Chebyshev (Mean, Sd) UCL 0.180129
99% Chebyshev (Mlean. Sd) UCL 0.254363

Page 1




General Statistics

Data File |KASHARED\Lammlein\SUDs & Supporting FilVariable: |Am-241 |

Raw Statistics Normal Distribution Test
Number of observations 16| Shapiro-Wilk Test Statisitic 0.685071
Number of Missing Data 4| Shapiro-Wilk 5% Critical Value 0.859
Number of Valid Samples 12| Data not normal at 5% significance level
Number of Unique Samples 6 )
Minimum 0 95% UCL (Assuming Normal Distribution)
Maximum 0.11 Student's-t UCL | 0.036835
Mean 0.02
Median 0.005
Standard Deviation 0.032474
Variance 0.001055 _—
Coefficient of Variation 1.623688
Skewness 2.255401
Gamma Statistics Not Available
I I H
Lognormal Statistics Not Available | | | |
95% Non-parametric UCLs
CLT UCL 0.035419
Adj-CLT UCL (Adjusted for skewness) 0.041941
Mod-t UCL (Adjusted for skewness) 0.037853
Jackknife UCL 0.036835
Standard Bootstrap UCL 0.034668
Bootstrap-t UCL 0.060349
R Hall's-Bootstrap UCL 0.098711
Data Percentile Bootstrap UCL 0.036667
BCA Bootstrap UCL 0.046667
Use 95¢ 95% CH l 0.060862
97.5% Chebyshev (Mean, Sd) UCL 0.078543
99% Chebyshev (N;ean. Sd) UCL 0.113274

Page 1



General Statistics

Data File [K\SHARED\Lammlein\SUDs & Supporting FiVariable: [Cs-137 |

Raw Statistics Normal Distribution Test
|Number of Valid Samples 15{ Shapiro-Wilk Test Statisitic 0.718551
Number of Unique Samples 5| Shapiro-Wilk 5% Critical Value 0.881
Minimum 0| Data not normal at 5% significance level
Maximum 0.04
Mean 0.009333 95% UCL (Assuming Normal Distribution)
Median 0| Student's-t UCL | 0.015641
Standard Deviation 0.01387
Variance 0.000192
Coefficient of Variation 1.486087
Skewness 1.247563
Gamma Statistics Not Available
l I |
Lognormal Statistics Not Available | I ] |
95% Non-parametric UCLs
CLT UCL 0.015224
Adj-CLT UCL (Adjusted for skewness) 0.016457
Mod-t UCL (Adjusted for skewness) 0.015833
Jackknife UCL 0.015641
Standard Bootstrap UCL 0.015065
Bootstrap-t UCL 0.018042
R Hall's Bootstrap UCL 0.014979
Data Percentile Bootstrap UCL 0.015333
BCA Bootstrap UCL 0.017333
Use 954 95% CH | | 0.024944
97.5% Chebyshev (Mean, Sd) UCL 0.031698
99% Chebyshev (Mean, Sd) UT:L 0.044966

Page 1




General Statistics

Data File |KASHARED\Lammlein\SUDs & Supporting FiVariable: [Co-60 |

Raw Statistics Normal Distribution Test
Number of observations 18| Shapiro-Wilk Test Statisitic - 0.653281
Number of Missing Data 4| Shapiro-Wilk 5% Critical Value 0.874
1Number of Valid Samples 14{ Data not normal at 5% significance level
Number of Unique Samples 4 o )
Minimum 0 95% UCL (Assuming Normal Distribution)
Maximum 0.05| Student's-t UCL | 0.014964
Mean 0.008571
Median 0.005 d
Standard Deviation 0.013506
Variance 0.000182
Coefficient of Variation 1.575724|
Skewness . 2.484356
Gamma Statistics Not Available
' I L
Lognormal Statistics Not Available l ] | l
95% Non-parametric UCLs
CLTUCL 0.014509
Adj-CLT UCL (Adjusted for skewness) 0.01707
Mod-t UCL (Adjusted for skewness) 0.015363
Jackknife UCL 0.014964
Standard Bootstrap UCL N/R
Bootstrap-t UCL N/R
R Hall's Bootstrap UCL N/R
Data Percentile Bootstrap UCL N/R
BCA Bootstrap UCL N/R
Use 951 95% CH ] 0.024306
97.5% Chebyshev (Mean, Sd) UCL 0.031114
99% Chebyshev (Mean, Sd) UCL 0.044487

Page 1




General Statistics

Data File |K:\SHARED\Lammlein\SUDs & Supporting FiVariable: |Pu-238 |

Raw Statistics Normal Distribution Test
Number of Valid Samples 16| Shapiro-Wilk Test Statisitic 0.733412
Number of Unique Samples 9| Shapiro-Wilk 5% Critical Value 0.887
Minimum ) 0| Data not normal at 5% significance level
Maximum 10.04 .
Mean 1.959375 95% UCL (Assuming Normal Distribution)
Median 0.005| Student's-t UCL | 3.250227
Standard Deviation 2.945386
Variance 8.6753 7
Coefficient of Variation 1.503227
Skewness 1.680561
Gamma Statistics Not Available
I | |
Lognormal Statistics Not Available [ l | ]
95% Non-parametric UCLs
CLT UCL ' 3.170557
Adj-CLT UCL (Adjusted for skewness) 3.501122
Mod-t UCL (Adjusted for skewness) 3.301789
Jackknife UCL 3.260227
Standard Bootstrap UCL 3.080599
Bootstrap-t UCL 3.809612
R Hall's Bootstrap UCL 3.907188
Data Percentile Bootstrap UCL 3.2275
BCA Bootstrap UCL 2.96625
Use 95¢ 95% CH ] 5.169035
97.5% Chebyshev (Mean, Sd) UCL 6.557858
99% Chebyshev (Mean, Sd) UCL 9.285931

Page 1




General Statistics

Data File |K\SHARED\Lammlein\SUDs & Supporting FiVariable: [Ra-226 |

Raw Statistics Normal Distribution Test
Number of Valid Samples 18| Shapiro-Wilk Test Statisitic 0.77237
Number of Unique Samples 15| Shapiro-Wilk 5% Critical Value 0.897
Minimum ) 0| Data not normal at 5% significance level
Maximum 3.77 '
Mean 0.958889 95% UCL (Assuming Normal Distribution)
Median 0.915| Student's-t UCL | 1.298705
Standard Deviation 0.828762
Variance 0.686846 f
Coefficient of Variation 0.864294
Skewness 2.33933
Gamma Statistics Not Available
| I I
Lognormal Statistics Not Available [ | l |
95% Non-parametric UCLs
CLT UCL 1.280196
Adj-CLT UCL (Adjusted for skewness) 1.395284
Mod-t UCL (Adjusted for skewness) 1.316657
Jackknife UCL 1.298705
Standard Bootstrap UCL 1.268903
Bootstrap-t UCL 1.478462
R Hall's Bootstrap UCL 2.894052
Data Percentile Bootstrap UCL 1.282778
BCA Bootstrap UCL 1.538889
Use 959 95% CH | | 1.81036
' 97.5% Chebyshev (Mean, Sd) UCL 2.178793
99% Chebyshev (Mfan, Sd) UICL 2.902507

Page 1



General Statistics

Data File |K:\SHARED\Lammlein\SUDs & Supporting Fi/Variable: [Th-230 |

Raw Statistics Normal Distribution Test
Number of observations 16] Shapiro-Wilk Test Statisitic 0.581855
Number of Missing Data 4| Shapiro-Wilk 5% Critical Value 0.859

Number of Valid Samples

12

Data not normal at 5% significance level

Number of Unique Samples 5
Minimum 0 95% UCL (Assuming Normatl Distribution)
Maximum 2.32| Student's-t UCL | 1.009702
Mean 0.516667
Median 0
Standard Deviation 0.951022
‘| Variance 0.904442
Coefficient of Variation . 1.840687
Skewness 1.462863
Gamma Statistics Not Available
I
Lognormal Statistics Not Available | El | ]
95% Non-parametric UCLs
CLT UCL 0.968239
Adj-CLT UCL (Adjusted for skewness) 1.092117
Mod-t UCL (Adjusted for skewness) 1.029025
Jackknife UCL 1.009702
Standard Bootstrap UCL 0.94928
Bootstrap-t UCL 1.330635
R Hall's Bootstrap UCL 0.862988
Data Percentile Bootstrap UCL 0.97
BCA Bootstrap UCL 1.23
Use 95¢ 95% CH - | | 1.713343
97.5% Chebyshev (Mean, Sd) UCL 2.231146
99% Cr}ebyshev (Iv;ean, Sd) UCL 3.248269

Page 1




General Statistics

Data File [KASHARED\Lammlein\SUDs & Supporting FiVariable: [Th-232 |

Raw Statistics Normal Distribution T-est
Number of Valid Samples 18| Shapiro-Wilk Test Statisitic 0.938926
Number of Unique Samples 16| Shapiro-Wilk 5% Critical Value 0.897
Minimum ' o 0.02] Data are normal at 5% significance level
Maximum 0.62
Mean 0.305 95% UCL (Assuming Normal Distribution)
Median 0.315|  Student| [ | | 0.362477
Standard Deviation 0.140178 ]
Variance 0.01965 Gamma Distribution Test f
Coefficient of Variation 0.459602| A-D Test Statistic 1.66028
Skewness -0.236548| A-D 5% Critical Value 0.749614
K-S Test Statistic 0.241863
Gamma Statistics K-S 5% Critical Value 0.205749
k hat 2.439596| Data do not follow gamma distribution
k star (bias corrected) 2.070034| at 5% significance level
Theta hat 0.125021
Theta star 0.147341 95% UCLs (Assuming Gamma Distribution)
nu hat 87.82546| Approximate Gamma UCL 0.408528
nu star 74.52122| . Adjusted Gamma UCL 0.420356
Approx.Chi Square Value (.05) 55.63632
Adjusted Level of Significance 0.03574 Lognormal Distribution Test
Adjusted Chi Square Value 54.07075| Shapiro-Wilk Test Statisitic 0.678426
Shapiro-Wilk 5% Critical Value 0.897
Log-transformed Statistics Data not lognormal at 5% significance level
Minimum of log data -3.912023 ’ :
Maximum of log data -0.478036 95% UCLs (Assuming Lognormal Distribution)
Mean of log data -1.406178; 95% H-UCL 0.616537
Standard Deviation of log data 0.883068] 95% Chebyshev (MVUE) UCL 0.700053
Variance of log data 0.779808] 97.5% Chebyshev (MVUE) UCL 0.850753
| 99% Chebyshev (MVUE) UCL 1.146772
95% Non-parametric UCLs
. CLTUCL 0.359347
Adj-CLT UCL (Adjusted for skewness) 0.357378
Mod-t UCL (Adjusted for skewness) 0.36217
Jackknife UCL 0.362477
Standard Bootstrap UCL 0.358027
Bootstrap-t UCL 0.36126
R Hall's Bootstrap UCL 0.363253
Da ~ Percentile Bootstrap UCL 0.361111
BCA Bootstrap UCL 0.343333
Use Sty 95% Chebyshev (Mean, Sd) UCL 0.44902
97.5% Chebyshev (Mean, Sd) UCL 0.511337
99% Chebyshev (Mean, Sd) UCL 0.633748

Page 1




Final Survey Unit Design

Project: Under Ground Lines, PRS 423
Review & Approval

Project Engineer: Dennis Lammlein

Reviewer: James Fontaine

Reviewer: Christine Lee

document | title

document Title

AM UGL Action Memorandum, September 2003

WP .| Underground Lines Removal, ETL-MND-106-00, January 2004
VSAP Standard VSAP Draft Final, Rev. 0, June 2004
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PreliminaryFinal SUD Worksheet

Step Description ' Fili in the blanks....
No. ’

1 Summarize historic information PRS 423 addresses the concrete encased 8 vitrified clay pipe starting at H-

-relevant to SU - - Building wall, running through Manhole HW-22, and continuing to Manhole

HW-20 where PRS 423 terminates. Potential Release Sites 423 through 428
are underground line segments that served to carry radioactively
contaminated wastes from H Building (environmental laboratories, laundry,
change rooms) operations to the Waste Disposal (WD) Building.

2°  Summarize historic data relevant  Historic sampling data (prior to RA) located within this PRS did not show any
- to SUD results above the CO. RASS sampling during the removal action are
depicted and listed in Attachment A. The results are also contained in
Common on ‘ER’ K:\Shared\Lammlein\SUDs & Supporting

Files\PRS243\prs423rass.xlw as well as Attachment A.

3a COGs&basis

3a COCs & basis Actinium-227, CO 4.6 pCilg
: : Americium-241, CO 63 pCi/g

Cesium-137, CO 3.8 pCilg
Cobalt-60, CO 0.7 pCi/g
Plutonium-238, CO 55 pCi/g™
Radium-226, CO 2.9 pCi/g
Thorium-228, CO 2.6 pCilg
Thorium-230, CO 2.8 pCilg

Thorium-232, CO 2.1 pCilg
CO is 10° RBGV + background or Hi=1 value except as noted
{1) ~ Value of 55 pCi/g was based on Core Team decision.

Basis: Reference UGL Action Memorandum Se tember 2003; Table 2 of the

- Pu238 radiological contamination. These areas were fully removed le
bedrock surfaces in the trench. No further discoloration was observed on

the floor or sidewalls.

pagePage _of __



3b  Chemical basis for std dev, AM No Chemical COCs
COCs/New COCs
4 Classify Areas Scan Coverage guidelines
2 ' 10-90%
3 judgmental
5 Subdivid nto-S Areais-divided.int S Units. Attach B,
SU-is-the-trench-itself-and-is-62-4-square-meters-Noterefer to-sectign
5  Subdivide areas into SUs Area is divided into two Survey Units, see Attachment B.
SU1 is the trench bottom itself and is 86 square meters.
SU2 is the trench side wall areas and is 344 square meters.
6a  GCalculations{Rad See-Attachment-B-:
a-Galoulate-the{s}foreach-COC See-AltachmentB:
listed-above
b—Numberof-Samples
6a Calculations / Rad Seée Attachment B.
a. Calculate the (s) for each COC  See Attachment B.

listed above

- b. Number of Samples

Calculated 15 samples in each SU. Since SU1 is approximately five fee
E t

wide samples will be taken at 15 foot intervals from a random starting

selected starting point yielded 16 éamgles.

Note: The utilization of RASS sampling for sidewall compliance has be

evaluated. RASS sampling data will not be used for verification of sid

in the bucket. Samples will be taken on a 15 foot triangular grid.

pagePage  of



6b

Calculations/Chem, Std
dev,Number of Samples

No Chemical COCs

Seid .

From-spreadsheet

I~

Grid spacing

15 foot triangular grid

QAIQC

110

[[oo]

QA/QC

1/20 via field duplicate in accordance with Mound Methods Compendilim.

Q-002 Chain-of-Custody Procedures

S-001 General Instructions for Field Personnel

S-002 Soil Sampling With a Spade and Scoop

S-028 Sample Control and Documentation

8-029 Guide to Handling, Packaging, and Shipping of Samples and M

bthod

Q-002

[[{e]

Analyses

- . will be performed and compared to the most restrictive COC in 5400.5
_location fails to meet the most restrictive criteria then it will be sent to alpha

Per Mound Methods Compendium and 5400.5 as applicable.

A-012 Isotopic Uranium, Isotopic Plutonium, and Isotopic Thorium by 4
Spectrometry

A-015 Gamma Spectrometry

MD-80036 OP 30005, 30007, and 30040

Bedrock surfaces will be swiped and gross alpha and beta measurem

AIpha

nts

spec for determination of the COC so the applicable, instead of the mg¢
restrictive, criteria can be applied.

_If the

st
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Not otherwise covered.../
comments

. If there is an insufficient volume of soil to fill an EPA dish within a 1m X

_.Accessibility for sampling is a constraining factor. Sampling of the frer

Site policy requires performance of onsite soil screening (Nal or germpnium

on verification samples slated for offsite analysis and evaluation

of the

results prior to shipment. This analysis will generally be performed on

a spli

of the verification sample containerized in_an EPA dish (approximately 500

mL) but may be performed on the actual verification sample as long as

.containerization requirements are maintained for the offsite lab. Coupt time

of the analysis will be sufficient to meet the cleanup objectives (COs

of the

contaminants of concern (COCs) requiring verification.

1m

square centered on the proposed sample location, due to bedrock or

obstruction {such as a structure, foundation, or utility bank which is no

to be

removed), then soil analysis will not be performed. In lieu of a soil analysis

result, RadCon will survey the surface per 5400.5 and provide
documentation thereof in an RSDS. The RSDS(s) will be included as

documentation. Any final sample location that does not meet the surfake
release criteria will be submitted to the Core Team for concurrence pri¢r to

the area being backfilled.

walls is impeded due to trench wall accessibility by both personnel ang

ich

equipment. Side wall sampling will be performed via excavator sampl hq.

th of

Accessibility to the trench floor by personnel is impeded due to the wid

the trench not being sufficient {o use a man-box for access. Where saf_ﬁcient
volume of soil exists and is accessible with an excavator a soil sample will

be taken otherwise a surface survey (swipe and direct) will be perform
utilizing methods available from atop the trench.

No bias sampling is planned by CH2M HILL for final verification. Bia

d

samples are always within the discretion of the EPA.

pagePage of __








